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Abstract

Inapreviousstudy wefound that accessonto the FTAA could bewelfare-
worsening for Colombiabecauseexportstothe USA will bediverted away
from Colombiainfavor of other Latin countries. Inthis paper we show that
thereremain potentially largegainsfrom an FTAA-styleagreement. These
gainscomefromincreased factor productivity and product variety asaresult
of serviceliberadization and foreign direct investment (FDI). Thesebenefits
arelikdy to belarge enough to overcomethelossof competitivenessinUS
goods markets. We use acomputablegenerd equilibriummode of the Co-
lombian economy that includesimperfect competitioninorder to highlight the
pro-competitive effectsfrom entry aswell asproductivity effectsfromin-
creased product variety. Incontrast to perfect competition models, suchas
the GTAPmodd, thisanadys sincorporatesproductivity effectsinboth goods
and servicesmarketsendogenoudy, through aDixit-Stiglitz framework. The
numerical modd isinnovativeasit recognizesthat foreign direct investment
or theavailahility of foreign expertiseisnecessary to haveforeign firmscom-
peteinkey busnesssarvices, andit endogenoudy capturesincreasesintotal
factor productivity fromforeigndirectinvestment liberdization.

I ntroduction

Colombiacurrently enjoysamost full accessto US and European markets
under theAndean Trade PreferenceAct (APTA). Becausetariffsfor Colom-

Business Research Division, University of Colorado. Email: miles@mileslight.com

1 The name was changed to the ATPDEA: Andean Trade Preference and Drug Eradication
Act. However, we have chosen here to maintain the orginial acronym, ATPA. The ATPA
offerslow or zero tariffs for most Andean exportsinto US marketsin exchange for efforts
to combat drug production.
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bia sgoodsareaready near zero, further gainsfrom trade appear unlikely
under theFree Tradeof theAmericasAgreement (FTAA). Inparticular, there
aretwo daunting prospectsthat Colombiamust confront when considering
joiningthe FTAA. Firgt, Colombiaand the other ATPA countries (Peru, Bo-
livia, and Ecuador) will faceincreased competitionfor their exportsasother
L atin countriesbeginto enter USmarkets. By thesametoken, trade-prefer-
encesfor ColombiawithintheAndean Pact will dsofaceincreased competi-
tionfromnon-Andean countries Second, tiff dimingtioninCoombiawill generate
sgnificant budget shortfdls Current tariff collectionsrepresent about e ght per-
cent of tota revenuesfor the government or about three percent of GDP A
reductionindomegtictariff ratesmust beaccompanied by ether anincreasein
va ue-added taxesor higher incometaxesin order toreplacel ot revenues. These
findingsarenot encouraging for Colombian tradenegotatiorsor busnesses

Despitethesediscouraging prospects, wefind that Colombiastandstogain
Substantialy from ontotheFTAA. However, thesegainswill come
fromliberdizationin servicesrather than tradeliberdization of goods. Using
asmall open-economy model whichincorporatesincreasingreturnstoscale,
wefind that Colombian consumption couldincreaseby 3.9% by joining the
FTAA (Table1). Inthelong-run, after capita andinvestment changestake
effect, thegainsare5.9%. If thegovernment must recover lost tariff revenues
by railsng VAT rates, wedlill find that welfareincreasesby 2.6%. In contradt,
thetraditiond gainsfromtradeingoodsissmdl. If weassumecongant returns
to scaleand consder only tradein goods, then welfareincreasesby 1.4%in
thecentrd FTAA scenario, and by only 0.2%in theba anced-budget scenario.

Thesesgnificant differencesareindicative of someimportant characteris-
ticsof the Colombian economy. First, servicesarethelargest component
of the economy. Depending upon their definition, servicesrepresent be-
tween 40-60% of the Colombian economy (and between 75-85% of the
USeconomy). Becausethissector issolarge, evenasmal improvement in
productivity canleadto arelatively large changein welfare. Second, most
of the Colombian“ core’” manufacturing and production dependsupon serv-
icesasan intermediateinput. Transportation services, financial services,
consulting services, and communication servicesareall part of the produc-
tion process. Findly, servicesare used both asintermediate inputsto pro-
duction and asinputsto final consumption. Since servicesare so prevalent
in production and consumption, wefind that even asmall increasein com-
petitivenessor productivity hasalarge effect upon welfare becauseit |ow-
ersproduction costsand at the sametimeincreasesttility.
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Table 1. Welfare Impact of FTAA Accession and Service Liberalization.
Full Access Steady-state Equal Yield
IRTS CRTS IRTS CRTS |IRTS CRTS
Consumption (%) 3.9 1.4 5.9 2.6 0.2
GDP (%) 2.5 0.9 3.8 1.7 0.1
Revenues (%) -41  -44 -84 0 0
VAT Change (%) 124 117

Impact Dimensionsunder the FTAA Using a small open-economy
(SOE) economic model for Colombia, we can consider several effects
from FTAA accessonwhich arelikely to beimportant. These effectsare
listed below.

Animpact upon goods marketswhich use CRT Stechnology in light of
existing tariffsand trade preferences. Tariff eliminationwill improve
resourcedlocation by eiminating pricedistortions.

A shiftintax collectionsfromimport tariffsto value-added taxes. The
impact upon tax-efficiency will depend upon thetariff rate structure
and theefficiency of thereplacement tax.

Anincreaseinoverdl factor productivity derived fromincreased product
variety. Theincreasesin variety come asmoreimport varietiesare
avadblefor IRTSproducersand asmoredomedtic varigtiesareavalable
asaresult of increased Foreign Direct Investment (FDI).

Anincreasein productivity coming from better techniques offered
through the service sector. Thisimprovement comesfromliberalization
intheservice sector and from transfer of technology from multinational
corporations.

An impact upon the long-run, steady-state level of investment and
productionasaresult of increased product variety and factor productivity.

Services and FDI
A. Theory

The notion of imperfect competition and increasing returnsto scale has
beenrecognized very early onintheinternationa tradeliterature(e.g., Ohlin
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(1924) and Graham (1923)), but it was not until aset of useful theoretical
constructswere devel oped that the role of multinational corporations, and
foreigndirect investment could be characterized inameaningful way. Work
by Lancaster (1975), Spence (1976), and Dixit and Stiglitz (1977) was
readily used as an approach to monopolistic competition —that could be
appliedtointerindustry trade—could recognized that increasing returnsto
scale can lead to large-scal e production and international specialization.
Since 1985, thefocus of international trade literature has been uponin-
creasing returnsto scaleand imperfect competition. Thisnew literatureis
often termed the new trade theory, because it moves beyond the standard
Ricardian theory of comparative advantageto explainwhy countrieswith
smilar endowmentsmight engagein trade. Theimpetousfor thenew trade
theory wasaseries of empirical observationswhich contradicts standard
tradetheory. Themain finding wasthat 80% of all trade occured between
countrieswho have smilar endowments. Also, most tradein manufactured
and finished products moved between OECD countries, whilemost of the
tradein primary factorsand unfinished goods occured between devel oped
and devel oping countries.

B. Quantifying the Barriers to Services and FDI

Unliketariffs, thereisno simplemeasure of the barriersto Foreign Direct
Investment (FDI) and service provision by foreigners. Often, these barri-
ersarevagely-defined in the law and they areimposed differently across
sectors, often on acase-by-case basis. The non-standard nature of non-
tariff barriers(from hereon: NTBs) clearly causesproblemswhen atempting
to quantify therestrictivenessfor acountry.

Despitethese challenges, economists have devel oped several meansto
identify the restrictiveness of trade, at |east to acertain order of magni-
tude. For exampl e, estimates of the quantity impact of NTBshave been
derived from econometric trade models (Brown and Stern 2001). The
difference between the observed trade flows and the predicted flowsis
assumed to result from NTBs. Of course, thismethod suffersthe major
problem that econometric modelsdo not capture all of the determinants
of trade and therefore some of the difference between predicted and
actual flowsisnot caused by the presence of NTBs, but instead simply
by amodel withlow explanatory power. Other methodswhich have been
considered are:
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» Frequency measures Countingthenumber of restrictionsin each sector.

» PriceDifferences Attributethedifferenceinthe price of servicesto
non-tariff barriers.

» Indices Applyingweightsto varioustradeandinvestment restrictions
inorder to calculatea“ restrictivenessindex.”

For themost part, and for lack of abetter methodol ogy, weusethe Trade
Restrictivenessindex” (TRI) which appliesweightsto variousbarriersto
investment in order to synthes zethe barriersinto asingle number.

The second step in the processisto then quantify the ad-valorem equiva
lent of the TRI for each sector. We use TRI estimatesfor 38 other coun-
triesin each of the serviceand FDI sectors, then regress price against the
RTI inorder to compute percentage changein pricerelated to therestric-
tiveness. Obvioudy, thismethod issomewnhat arbitrary. Theindex weights
have been chosen based upon personal judgment, only certain countries
have beenincluded intheregression dueto datalimitations, and the ex-
planatory power of the regressionsisnecessarily low becuase market
structureisnot captured inthe regression model. Despitethese difficul -
ties, we noticethat theregression resultsare reasonable. Asadefense
against spurious cal culations, we also compute asensitivity analysisto
the central ad-val orem estimatesin the model. We cal culate arange of
scenarioswherethe TRI ad-val orem equival ents reach the boundries of
their 95% confidenceintervals.

Prior research resulting from the GAT S negotiations can be used hereto
definethemgjor barriersto FDI. Table 2 listscommon barriersand class-
fiesthem into three main categories: Restrictions on Entry, Ownership
and control restrictions, and Operational restrictions.

A 38-country study of thetrade restrictivenessin serviceswas conducted
by theAustralian Productivity Comission, and theresulting research find-
ingswere presented in an edited volume by Findlay and Warren (2000).
Although the particular focus was trade impedimentsin Asian Pacific
countries, Colombia appearsto have been included as one of the 38
countries. Some of the findings from thisresearch has been consoli-
dated into Table 3.
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Table 2. Common Barriers to FDI.

Restrictions on market entry

» Bans on foreign investment in certain sectors

e Quantitative restrictions (eg limit of 25 per cent foreign ownership in a sector)

» Screening and approval (sometimes involving national interest or net economic benefits
tests)

* Restrictions on the legal form of the foreign entity

Minimum capital requirements

Conditions on subsequent investment

Conditions on location

Admission taxes

Ownership and control restrictions

» Compulsory joint ventures with domestic investors

e Limits on the number of foreign board members

» Government appointed board members

* Government approval required for certain decisions

» Restrictions on foreign shareholders’ rights

* Mandatory transfer of some ownership to locals within a specified
e time (eg 15 years)

Operational restrictions

Performance requirements (eg export requirements)

Local content restrictions

Restrictions on imports of labour, capital and raw materials
Operational permits or licences

e Ceilings on royalties

* Restrictions on repatriation of capital and profits

Source: UNCTAD (2002)

Barrierstoforeign direct investment have been estimated in afew Colom-
bian service sectors, namely intelecommuni cations, banking, externa mari-
timetransportation services, and retail and wholesaledistribution services.
Themethodology employed isan application of the methodology and data
work of Christopher Findlay and Tony Warren. Findlay and Warren have
employed cross-country datasetsin several service sectorswheretheprice
and quantity of servicesinthe sector isregressed on measuresof regula-
tory barriers. Findley and Warren then infer from these regressionsthe
impact of changesinany of theregulatory barriersonthepriceor quantity
of theservice. Using the estimated coefficientslistedin Table 3, wefind
that the cost of banking servicesin Colombiaare 18% higher dueto barri-
ersto FDI and the cost of telecommunications services are 24%higher.
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Table 3. Colombia Trade Restrictiveness and Price-Effect Indices.
Trade Restrictiveness Price Effects
Sector Domestic Foreign Domestic Foreign
Banking 0.2850 0.3997 3.54% 18.35%
Distribution 0.1238 0.1904
Maritime 0.1805 0.4690
Telecommunications 0.2000 0.4600 10.55% 24.26%
Definitions:

« Distribution: Wholesale and retail trade (except motor vehicles and motorcycles) including
commission trade and repair of personal and household goods. (622,63,51-2).

» Banking: Financial intermediation services, except insurance and pension funds.(811).

* Maritime: Water transportation.

* Telecommunications: Telecommunications, including fixed line, mobile, and internet
communications.

Source: McGuire/lUNCTAD (2002)

Theregtrictivenessindiceslisted on theleft-hand side of Table 3 represent
anindex value, between zero and one. The difference between thedomes-
ticindex and theforeignindex reflectsthe discrimination applied to for-
eignfirms. Ontheright-hand side of thetablearethe estimated priceeffects.
Although thereissome ambiguity regarding whether all pricesareraised
by thisnumber, or if thisiseffectively the ad-valoremequivalent of the
restrictivenessindex for Colombia. We adopt the latter meaning, and take
thesefiguresto bethead-val orem equivalent for non-tariff barriers.

Il. The Model

A. Conceptual Framework

Thetrademodd employedinthisanayssisdifferent from previousstudiesfor
Colombia First, wedo not usethemultiregiond framework and dataset from
thetrade-in-goodsstudy by Rutherford and Light (2003). Instead, wemode
Colombiaasasmall open economy based upon 1997 nationa accounting
data. Thesecond mgor departureistheincluson of increesng returnstoscale
technology (IRTS) based uponthe Dixit-Stiglitz product variety framework.

Thereare 17 sectorsinthemode that arelistedin TableA.1. Thismodel
can also be applied to amore detailed, 57-sector dataset for Colombia.
However wefound that the nature of the gainsand thetrade effectsare
likely to be similar between the 17-sector and the 57-sector aggregations.
For computational smplicity andlogical transparency, weusethe 17-sec-
tor aggregationduring thisanayss.
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The 17 sectors are listed in three separate categories. One category of
sectorsisthose goods or servicesthat are produced under constant re-
turnsto scale and perfect competition. In these sectors, competitive do-
mestic firmsface competition from foreign producerswhere goods are
differentiated inthe demand functionsof Colombian consumersand firms.
Thisisknown asthe Armington assumption.

A second category of sectorsisthose goodsthat are produced under in-
creasing returnsto scale and imperfect competition. These goodsare char-
acterized asDixit-Stiglitz compositesof domestic and import varietieswith
firm-level product differentiation. The efficiency gainsassociated with an
increased number of varietiesaccrueto both consumersand firmsusing
these goods asintermediateinputs. Foreign firmssupply the Colombian
market with production facilitiesabroad, but the number of foreign firms
that are present in the Colombian market dependson quasi-rentsavailable
inthe Colombian market, whichinturn dependsonthetariff rate.

Thethird category of sectors contains serviceswhich are produced under
increasing returnsto scale and imperfect competition. For these services,
twotypesof firmsoperate: domesticand multinationd . Multinationa service
firm providersmust establish adomestic presencein order to competeinthe
Colombian market. They must import some of their technology or manage-
ment expertise. They cannot supply the Colombian market from abroad as
goodsproviderscando. Thus, their cost structure differsfrom goodspro-
viders. They incur costsrelated to both imported inputsand domestic good
andfactor inputs. Domestic service providersdo not import foreign technol -
ogy or management expertise. Hence, domestic servicefirmsincur costs
related to domestic goodsand factor inputsonly. Theseservicesarecharac-
terized by firm-leve product differentiation. Restrictionsonforeigndirect
investment, right of establishment, themovement of businesspersonnd, and
lack of intellectua property protection and contract enforcement havemgor,
directimpactson multinationa firmsproviding servicestothemarket.

B. Overview of the Model Formulation

Themoded algebraisvery similar to the Jensen, Tarr, Rutherford (2003)
model for Russia saccession into the World Trade Organization. Natu-
rally, themode structurewasdteredin order to reflect specia character-
isticswithin the Colombian economy.



DESARROLLO Y SOCEEDAD

MARZO DE 2004

Primary factorsinclude capita, skilled and unskilled labor, and sector-spe-
cificworkers. Twenty-five percent of thelabor inal sectorsisassumedto
be sector specific.

Goods produced subject to increasing returnsto scale are differenti-
ated at thefirmlevel; firmsin theseindustries set prices such that mar-
ginal cost equalsmarginal revenue; and thereisfree entry, which drives
profitsto zero. We employ the standard Chamberlinian large group
monopolistic competition assumption, which resultsin constant markups
over marginal cost.

Aggregate productivity isaffected by thenumber of varietiesusngthestand-
ard Dixit-Stiglitz formulation. Theeffective cost function for usersof goods
produced subject to increas ng returnsto sca e declinesin thetotal number
of firmsintheindustry.

For smplicity we assumethat the composition of fixed and margind costis
identical indl increasing returnsto scae sectors. Thisimpliesthat theratio
of fixed to marginal cost isaconstant. Thisassumption in alarge-group
model assuresthat output per firmfor all firmtypesremainsconstant, i.e.,
themode doesnot producerationalization gainsor |osses.

We assumethat manufactured goods are either produced domestically or
imported, and the cost structure of domestic firmsisdefined by observed
primary factor and intermediateinputsto that sector inthe baseyesar data
The CIFimport price of foreign goodsissimply defined by theimport
price and by the zero profitsassumption. In equilibrium, theimport price
must cover fixed and margina costsof foreignfirms.

We assumethat inthe IRT S service sector, there aretwo typesof firms
providing servicesto the Colombian economy: (i) Colombian firms, who
employ primary factorsand intermediateinputsand (ii) multinational firms
who provide servicesusing imported inputs (FDI and foreign expertise)
together with primary factorsand intermediateinputs.

We assumethat the structure of both the marginal and fixed costsof serv-
icesfirmsareidentical, so that output per firmisfixed and thereare no
rationalization gains. Thisassumption liesparrale tothe cost structurefor
IRTS producersof goods.

173



FTAA and Service Liberalization in Colombia
Miles K. Light

174

For multinational service providers, both the fixed and variabl e costs of
service supply are assumed to be aconvex combination of the domestic
supply priceinthe same sector and the cost of imported inputs.

Compar ative Seady Sate For mulation Inthisversion of our mode, we
dlow thecapitd stock to adjusttoitssteady stateequilibriumaongwithal of
themode featuresweemploy inour FTAA referencecase, i.e., wedlow for
tariff and FDI liberdization with endogenous productivity effectsasabove.
Wecall thisour comparative steady state model. Inthe comparative static
modd , weassumethat the capital stock isfixed andtherenta rateon capital
isendogenoudy determined. Inthecomparative eedy satemodd , thelogic
isreversed. We assumethat the capital stock isinitsinitia steady state equi-
libriuminthe benchmark dataset, but that the capital stock will adjusttoa
new steady state equilibrium based on afixed rate of return demanded by
investors. That is, if thetrade policy shock happenstoinduceanincreasein
therate of return on capita sothat it exceedstheinitid rate of return, inves-
torswill invest and expand the capital stock. Expansion of thecapital stock
drivesdown themarginal product of capitd, i.e., it drivesdown therenta
rateon capita, until therate of return on capita fallsback toward thelong-
runrental rate. To anayzetrade policy, thiscomparative steady approach
has been employed by many authors, including Harrison, Rutherford and
Tarr (1997) and Francoiset. a. (1997). Theagpproach, however, datesback
to the 1970s, when both Koopmansand Manne usedit.

C. Algebraic Formulation

Themodd includesthe standard genera equilibrium consistency features.
Final demand arisesfrom arepresentative household who earnsincome
fromthesaeof primary factors(capital, skilled and unskilled labor). The
government leviesdirect andindirect taxesand purchasesavector of goods
and services. In this section we outlinethe key features of themodel in
termsof the objectivesand congtraintsfacing various agents.

Consumer Behavior Private consumptioninthemode arisesfrom budget-

constrained utility maximization. Preferences arerepresented asa Cobb-
Douglasaggregate of goodsand services:.

U(C)=Y 6,og (c,)
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inwhich6,>0and ) 6, =1. Associated demand functionsare defined in

termsof goodspri c&sfg, consumptiontax rates ¢~ and aggregateincome, M:

, o.M
op(1+t)

Incomeisdefinedintermsof sources of factor income:
M = Zﬁ)L +2m,,L‘ +k(r,K —p'1)-T,

Theright side of the budget constraint includeswageincomefrom both
mobileand sector-specific labor, and capital earnings. Investment demand
isfixedwhenk = 1. In asteady-state equilibrium, both the capital stock
andthelevd of investment adjust to alevel k> 1 which equatesthe cost of
capital formation and the discounted present valuereturn to aunit of new
capital. Thefinal termon theright-hand sideistheleve of lump-sum tax
adjust whichisused to balance the government budget and hold public
output constant (see below).

Domestic Supply Goods and services are produced for salein the do-
mestic and international markets. A constant el asticity of transformation
(CET) function showsthetransformation possibilitiesin agiven period be-
tween domestic (D,) and export (E;) salesfor agiven composite output
level (Y,). Thesharesof salesat home and abroad are determined by rela-
tive pricesgiven that firmsproducethefina good to maximize profit sub-
jecttothe CET constraint:

o
141 141 141

bl ool

Inthisequation parametersbar D, and bar E, arethe baseyear output for
thedomestic and export markets, respectively, and 6, isthebasdinevdue
share of domestic salesin total sales (the baseyear production level is
scaled to unity) and isthe e agticity of transformation.
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Production isassociated with anested production function of intermediate
inputsx;, labor servicesleft (L; and LY;), and capital (K;). Given pricesof
intermedi ate goods and | abor, the aggregate producti on sector operatesso
to minimizethe costsof producing agiven output subject to thecongtraint:

Y = min{?,V,(LwL'}i,K,-)] (1)

J

inwhich a; representstheintermediateinput of good j to sector i. Inthis
function, skilled and unskilled labor (both mobileand sector-specific) and
capital enter inaCobb-Douglas aggregate with val ue shares determined
by baseyear demands.

Differentiated Goods Goods produced subject toincreasing returnsto
scale are characterized as differentiated products of domestic and
foreignfirms. Effective supply of dl firmsin agiven sector isdescribed by:

X, =(3 )"
ORI ESWACH S| @
~Qery@ery)”

nP, and nf, arethe numbers of domestic and foreign firms/varietiesand X°,
and X, represent composites of domestic and foreign goods:

ij =[§:(ij' )p] P _ (”:\- (x:.- )p)lfi): (nf )l‘TF’ jf e {D, F} 3

Inthefinal expression xX isoutput of arepresentativetypek firm, and
X' =n'y Xisresourceinputsat marginal cost of all typek firms. Theout-

i

put of domestic firms, characterized by (3), istherefore equal to domestic
supply lessfixed costsof domesticfirms, i.e.

}M — ”,hx,” — D, _n,“f:“ (4)

i
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and the output of importing firmsisdefined by imported resourcelessthe
fixed cost of thosefirms:

Ly N O F ook
X _nﬁ XI _F.: _na .f:

i

Holding total output constant, effective supply of either domestic or for-
1—

eignvarietiesof commodity i increaseswith (i,* ), whichisthe* variety

effect multiplier.” Themultiplier increaseswith n andincreasesasthedas-

ticity of substitution decreasestoward 1.

The supply of good i equal s aggregate demand, the sum of intermediate
demand, consumer demand, investment demand and government demand:

X;' = ZGH +c, + Ia: Gg‘ (5)
5

Thenumber of domestic and foreign vari eties determine the effective sup-
plyindex, X, and we thereby assumethat the Dixit-Stiglitz productivity
has an symmetricimpact on both intermediateand final demand. Changes
inthenumber of domestic and foreign varietiesarerefl ected through changes
inthe priceindex of the commodity associated with X.

Differentiated Ser vices Services supplied under conditionsof increas-
ing returnsto scale are characterized asthe differentiated products of do-
mesticand multinational firms. Effectivesupply of al firmsinagiven sector
isdescribed by:

X, = (X )"
= (Z R CT I Y O )p)w 6)
_ ((X;n )P_l_ (X’.” )p)'“‘
nP, and n¥, are the numbers of domestic and multinational firms/ varieties,
and P, and Y™, areoutput per firm of thosetwo typesof firms. Inthefinal

equation P, and y™; represent composites of domestic and multinational
sarvices, i.e.
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i /o Ifp I=p
x: [zm ] @YY =) R ey @

Inthefinal expression xX isoutput of arepresentativetypek firm, and
X! =n'yisresourceinputsat marginal cost of all typek firms.

Thecrucia distinction between differentiated goodsand differentiated serv-
icesisthat in the case of goods, domestic supply, characterized by (1),
equalsthevalue of domestic goodswhilefor servicesthisquantity issplit

between resources used in producing domestic servicesand resources em-
ployed by multinationd firms. Inthe case of services, wemay then define:

D,-D"+D)" ®)

where D" representsdomestic resources used inthe supply of servicesby
domesticfirms:

va _ ”ru (X,” + f; :))

while D" represents domestic resources used in the supply of servicesby
multinationd firms.

Weassumethat multinationa firmsusedomesticinputsin fixed proportion
toimported inputs. Hence,

Mi =9f7”nﬂ1.!(XEU +.ff 1!) ar‘d
D = (1_ 6" )niM (ﬂ.’iM + £ )
inwhich 8" representsthe benchmark value share of imported inputsto

multinational servicesupply.

Asinthecaseof differentiated goods, holding total output of either domes-

tic or multinational services constant, effective supply of either domestic
1-

or multinational varieties of service commodity increaseswith (nf )_op' ,

whichisthe“variety effect multiplier”. Themultiplier increaseswith and
increases asthe el asticity of substitution decreasestoward 1.
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Likewise, thesupply of differentiated servicei equal saggregate demand,
the sum of intermediate demand, consumer demand, investment demand
and government demand:

X = Z a, +c, + la!Gg, 9
J

Thenumber of domestic and multinationa varietiesdeterminethe effective
supply index, X;, and we thereby assumethat the Dixit-Stiglitz productiv-
ity hasasymmetricimpact on both intermediateand fina demand. Changes
inthenumber of domestic and foreign varietiesarerefl ected through changes
inthepriceindex of the commodity associated with X.

Tax Revenueand the Public Budget Inthemodd, thegovernment collects
avariety of indirect taxes. Thesetaxesand the associated ad-val oremrates
includethetaxeson output t%, tariffst™,, taxeson exportsby trading partner
t:,, and taxeson consumption . Thegovernment budget congtraint isthen:

p'G= I,+T,+T,+T.+T,S

inwhich T, representsrevenuefrom tax instrument k, and T, Srepresents
direct (lump-sum) taxes. Themodel featuresaconstant leve of public pro-
vision, whichisachieved through adjustment of thelevel of lump sumtax.

I1l.Data

Weuse 1997 nationa accountswhich have been compiled and documented
by the Colombian national statisticsofficecalled“DIAN.” Thisdatasetis
well-documented and hasbeen used in severd tax-reform studiesin 20022,

The coreinput-output model isthe 1997 table produced by the Colombian
Ministry of Finance. Theofficid tablecontains 17 sectors, fivefactors of
production (capital and 5 labor types), five major tax streams, asingle
government agent, ten househol dsdistinguished by incomeleve , imports,
exportsand rest-of-world net savings.

2 See Rutherford, Light and Hernandez (2002) and Rutherford and Light (2002).
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Table 4. Services as part of the Production Process: Production and Services
in the Colombian SAM.

OUTPUT % OUTPUT % SERVICE
COF 2,284 1.2 15.8
CRO 8,084 4.3 12.4
LvVS 6,420 3.4 8.9
FFH 1,032 0.5 8.0
OlL 6,258 3.3 30.6
MIN 1,188 0.6 13.0
THR 554 0.3 10.4
FOD 19,855 10.5 12.3
NRI 1,062 0.6 29.1
NSI 9,506 5.0 24.0
HTC 16,388 8.7 51.3
CON 15,429 8.2 27.8
TRN 10,972 5.8 35.3
ELE 7,477 4.0 17.1
COM 3,105 1.6 27.8
SER 54,107 28.6 27.7
[co 25,398 13.4 24.4
TOTAL 189,127 100.0 25.9

Output values: Billions of Pesos
% Service: the percentage of services as a share of total intermediate inputs to production.
Sectorsincluded in servicesare: SER,COM, and TRN.

Thehousehol dshave been combinedinto asingle, representative-agent for
samplicity. Futher analysismay includeadisaggregation which candistin-
guish theeffectsof liberalization upon the poor. The structure of the 1997
SAM isconsistent with current effortsto develop anew SAM for theyear
2001. Futureanlysismay incorporatethese devel opments, but inthemean-
timewe believethat most of the action can be captured with the current
model implementation.

The second step in the processisto then quantify the ad-val orem equiva-
lent of the TRI for each sector. We use TRI estimatesfor 38 other coun-
triesin each of the serviceand FDI sectors, then regress price against the
RTI in order to compute percentage changein pricerelated to therestric-
tiveness. Obvioudy, thismethod issomewhat arbitrary. Theindex weights
have been chosen based upon personal judgment, only certain countries
have beenincluded inthe regression dueto datalimitations, and the ex-
planatory power of the regressionsisnecessarily low because market
structureis not captured in the regression model. Despite these difficul-
ties, we noticethat theregression results are reasonable. Asadefense
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against spurious calculations, we also compute asensitivity analysisto
the central ad-valorem estimatesin the model. We cal culate arange of
scenarioswherethe TRI ad-val orem equiva entsreach the boundaries of
their 95% confidenceintervals.

Barrierstoforeign direct investment have been estimated in afew Colom-
bian service sectors, namdy intelecommuni cations, banking, externa mari-
timetransportation services, and retail and wholesd e distribution services.
Themethodol ogy employedisan application of the methodol ogy and data
work of Christopher Findlay and Tony Warren. Findlay and Warren have
employed cross-country datasetsin severa service sectorswheretheprice
and quantity of servicesin the sector isregressed on measures of regula-
tory barriers. Findley and Warren then infer from these regressionsthe
impact of changesinany of theregulatory barriersonthepriceor quantity
of the service. We use the estimated coefficientslisted in Table 3 asthe
domestic and foreign barriersto FDI in Colombia.

Table5 reportsthe market share controlled by domesticand foreignfirms
inservices. For foreign firms, thelast columnintable5liststhe share of
production that isimported from outside Colombia. This capturesthe
amount of servicesand goodsthat theforeign firm that come from head-
quarters. Barriersthat limit the use of these imported goods, such as
limitations on foreign residence, taxes upon specia machinery, or the ban
onforeign-purchased cellular handsets, will limit the degree of new firm
entry aswell.

Table 5. IRTS Market participation of foreign firms in Colombia.
Market Share (0) Import Share for FDI (6,,)
Sector Domestic Foreign Foreign
Banking 95% 5% 10%
Distribution 91% 9% —
Maritime 97% 3% —
Telecommunications 85% 15% 10%

Source: Colombian Department of National Planning (2003).

A. Tariff Dataand Trade Volumes

Tariff and export tax ratesareimputed fromtotal tariff collectionsand total
importsand exports. Tax collectionsdivided by total trade vauesproduce
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theimputed rate. Because Colombiais part of the Andean Community,
they shareacommon external tariff and similar institutional requirements
for foreigninvestment. Theimputed rateslisted in Table 6 represent the
averageratesamong severa hundred rates. Theactual ratesfor any par-
ticular commodity can vary from 0% to 200%. In particular, the case of
commaodity food importsare subject to aprice-band system. Inthissystem
theimport tariff for all Andean Community membersisadjusted until food
import pricesareashigh aslocal prices.

We do not attempt to captureall of theintricaciesof specifictariff linesin
thispaper. Instead, we describe asmpletariff structureamong the sectors
listed below. Moredetailed import tariff ratesat thetariff linelevel canbe
obtained from officia government decreeswhich areavailableonline®.

Likemost countriesin Latin America, import tariffsare highestinthefood
and agriculture sector (11%), whilemost other tariffsarerelatively low.
Extensivetradereformsfrom 1990 and 1991 have sucessfully lowered the
averagetariff ratefrom 25-30%to their current levelswhich are 7%-10%.
We also observe acurrent account deficit of about 4,000 billion pesos.
Thistradedeficitisheld constant for al of the scenariosinthemodel.

It isworth noting that import tariffsin the service sector (SER) and the
transport sector (TRN) are both near zero. Thesegoodsaretypically non-
traded and requirealocal presence. On the other hand, the averageimport
tariff for ‘HTC," high-technology and capital-intensivegoodsisreatively
high, 6.4%, and tradeinthissector isthelargest inthe economy. We model
HTCasa“Dixit-Stiglitz” sector, whereincreased firm entry or interna-
tional competitionwill improve productivity inthissector.

V. Policy Results

Theroleof service-liberaization and increasing returnsto scaleisimpor-
tant because servicesarewidely used asan intermediate input to produc-
tion. Thepotentid gainsfrom serviceliberdization aresgnificant, especidly
when compared to traditional CRTSgains, for two reasons: 1) Production
costsarelowered because of pro-competitive and efficiency effects. These

3 See the the FTAA Hemispheric Database. The data are current for Colombia as of 2002.



Table 6. Average Import Tariffs, Collections, Imports and Exports.
RATE (%) FDI-NTB (%) REVENUES |IMPORTS EXPORTS
COF 6.3 0.0 0 2,602
CRO 11.0 117.9 1,190 2,552
LVS 2.6 0.8 30 20
FFH 7.0 3.6 54 11
OlL 5.9 36.8 656 3,253
MIN 3.0 3.9 135 556
THR 3.8 0.0 0 188
FOD 6.5 105.5 1,739 902
NRI 5.7 0.1 1 978
NSI 4.6 159.2 3,588 1,532
HTC 6.4 798.3 13,294 2,951
TRN 0.4 25 799
ELE 2 0.4
COM 25 23.2 271
SER 0.2 25 0.3 129 230
TOTAL 1226.4 20,847 16,851
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Values are: Billions of 1997 Colombian Pesos.
Rate: Imputed tariff rate (percentage).
FDI-NTB Calculated Non-tariff barrier to FDI.

cost-savingstrandatedirectly intolower pricesfor householdsand they do
not requirelower input pricesin order to lower the costs, asisthecasein
CRT Stechnologies. 2) Existing distortions between goods and services
areremoved which increases efficiency of the overall economic system.
Table8reveds, substantial gainsfrom service liberalization in both goods
and services. Consumptionincreasesby 3.9%, and GDPincreasesby 2.5%
relativeto benchmark levels.

Table 7.

FULL:

HALF:

CRTS:

FDI:
S
CRTSYLD:

IRTSYLD:

Description of central scenarios using IRTS and CRTS technology
and investment

Scenarios:

Full trade concessions for goods, services, and FDI with Increasing Returns to Scale
Technology.

Partial concessions, where Colombian import tariffs are reduced by 50% and barriers
to FDI are similarly reduced. IRTS technology is assumed.

Full trade concessions for goods, but all sectors are assumed to have Constant
Returns to Scale technology.

Role of investment. FDI barriers are removed while import tariffs remain in place.
Full liberalization scenario results under the Steady-state (long-run) assumption.

Equal-yield tax calculation. Impact of FTAA when tariff revenues must be replaced
by value-added taxes. Trade in goods only.

Equal-yield tax calculation under the IRTS technology and trade in services model.
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Table 8. Summary Results Table.
FULL HALF CRTS FDI SS CRTSYLD IRTSYLD

EV (% CONYS) 3.9 2.9 14 21 5.9 0.2 2.6
EV (% GDP) 2.5 1.9 0.9 1.4 3.8 0.1 1.7
REAL EX 3.3 2.6 1.2 2.0 2.9 0.8 2.8
GOV REVENUES ($) -863.9 -371.4 -919.0 50.3 -1767.4 0.0 0.0
GOV REVENUES (%) -4.1 -1.8 -4.4 0.2 -84 0.0 0.0
VAT (%-CHANGE) 0.0 0.0 0.0 0.0 0.0 12.4 11.7

Descriptions:

EV (% CONS): Equivalent Variation as a percentage of current consumption.

EV (% GDP): Equivalent variation as a percentage of original GDP.

REAL EX: Percentage change to the price of foreign exchange. This is computed
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using the price of foreign exchange (COP per USD, for example) and the
domestic price index. The formulais: 100 [i ',

GOV REVENUES($):  Changein government revenues denoted in Billions of 1997 Cololombian
Pesos.

GOV REVENUES (%): Percentage change in government revenues.

VAT (%-CHANGE): Percentage changein value-added tax ratesrequired to replacelost import
tariff revenues. Only usedinthe ' equal-yield’ calculations. A 12%increase
in the VAT is equivalent to raising rates from 16% to 18%.

In order to identify where the gainsfrom trade lie, we conduct several
separate scenarios. These scenarios are each described in Table 7. We
identify theroleof FDI and IRT Stechnology, then comparethese effects
with the standard CRT Stechnol ogy.

A. Tradein Goods with CRTS Technology

Theimpact of FTAA under CRTS production technology has been con-
sidered using the GTAPdatabasein Rutherford and Light (2002). Wecal-
culate the ramifications using the SOE model here, but our resultsare
necessarily biased. They do not reflect changesin comparative advantage
and competitionfromforeign producers. They aso do not reflect increased
import demand from foreign agents. In thistrestment FTAA impliesfull
unilaterd tariff iminationonly.

In order to consider therole of trade-diversion and existing trade prefer-
ences, we haveincluded resultstaken from Rutherford and Light and in-
cluded them into the report. These results show that trade diversionis
ultimately avery important component of FTAA accessionfor Colombia
becausethe benefitsof theATPA agreement will bediluted under theFTAA.
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The central findingsfrom our SOE model arelessoptomistic when afull
multi-regional trademodel isused. Whenwe consider the GTAPINGAMS
model, which has been tailored for Colombiaunder the FTAA negotia-
tions, wefind that Colombian consumption fallsby about 0.6% instead of
risng. Thischangein welfarereflectsthe gainsfrom eliminating domestic
tariffsand distortions, but also capturesalargelossin exportsas competi-
tionto US marketsincreases.

FTAA enactment essentially eliminatesany existing trade preferencesby
setting USimport tariffsto zero for all countriesinthe agreement. Inthis
respect, Colombiaand other ATPA* countrieswill faceincreased compe-
tition for exportsinto the US, whichinturnlowersdomestic production.

Animportant finding using the current Dixit-Stiglitz model isthat accession
intothe FTAA isnot necessarily harmful to Colombia. Theexpected gains
in productivity areexpected to offset lossesfrom trade diverson. Using the
GTAPINGAMSmode, wefound that Colombian consumption fell 0.6%,
using themodel presented here, CRTSFTAA (CRTSY LD) consumption
increased 0.2%, but with IRTSand FDI liberdization (IRTSYLD), wel-
fareincreases 2.6% (under equal-yield assumptions).

Fromtable8, itisfairly clear that welfareimprovementscomemostly from
increased foreign direct investment, andlessso fromtariff dimination. Tar-
iff imination increasesthenumber of varietiesfor IRT Ssectorsproducing
goods. A comparison between only-FDI, wherebarriersto investment are
removed againgt only-tariff eimination, theresultsdiffer substantialy. Wel-
fareinthe FDI scenarioincreases 2.1% versus 0.5% in gainsfrom tariff
eliminationwith IRT S sectorsincluded. Mogt of thedifference comesfrom
the revenue-replacement requirement. A similar cal culation which limi-
natesimport tariffs, but doesnot replacetherevenuesyiedsanincreasein
welfare of 2.1%. Part of thegainsare smply lower tax collections.

4 Under the ATPA, Andean countriesincluding Colombia, Equador, Peru, and Boliviaenjoy

low or zero import tariffs for goods entering the United States. Consequently, the US is
the largest single trading partner for each of these countries. ATPA benefits are given to
these countries in exchange for efforts to combat drug production.
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B. Factor Market Impacts

Ingeneral, real wagesand thereturnto capital riseunambiguously across
most scenarios. Tariff elimination and serviceliberalization both tend to
lower import pricesand lower production costs. Lower consumption
pricesand higher factor productivity inturnincreasethereal-returnto
labor and capital, even low-skilled labor. Table9 liststhe changeinthe
real returnto factors.

Table 9. Factor returns under FTAA.
FULL HALF CRTS FDI SS CRTSYLD IRTSYLD
UFS 3.2 2.5 0.1 2.9 6.9 -0.2 2.8
UFN 4.4 2.8 1.6 2.5 11.9 -0.3 2.4
uTC 4.4 2.7 1.8 2.3 11.8 -0.2 2.3
umMcC 1.7 1.7 -1.2 2.7 3.7 0.1 2.9
RSW 3.8 2.8 1.4 2.3 3.5 1.0 3.4
RNW 4.4 2.9 2.1 2.1 4.2 1.0 3.3
K 4.7 3.2 1.5 2.8 0.6 0.2 3.3
Definitions:

UFS  Urban, formal, salaried workers.
UFN  Urban, formal, non-salaried workers.

UTC  Urban traditional contract workers.

UMC Urban modern contract workers.
RSW  Rura saaried workers.

RNW  Rural non-salaried workers.

K Return to Capital.

V. Conclusions and Further Work

Thegovernment of Colombiaiscurrently in aposition to help domestic
producersparticipateinthegloba market for goodsand services. Although
most of thetraditional gainsfrom trade have aready been utilized, there
remainlargegainsfromtradein servicesand from market liberdizationand
standardi zation. We estimate that Colombiahas been ableto enjoy a1%
increasein household consumption as producerstake advantage of ATPA
preferencesinthe US. A bilateral agreement would ensurethat these pref-
erencesarenot lost inthemedium term, but it would al so open Colombian
marketsto USgoods. Thedimination of Colombiantariffsisamixed bag:
pricesfor fina goodsand for intermediateinputswill fall, helpingtoraise
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thestandard of living, but producerswill faceincreased competition from
USimports, which could lower production and raise unemployment. The
combined effect of keeping ATPA preferencesand lowering Colombiantar-
iffsispogtive, leading to net consumption gainsof approximately 0.7%-1%.

The most important component of abilateral trade agreement hasto do
with the services sector and foreign direct investment. If done correctly,
liberdization of financia, shipping, professona, and communi cations serv-
icesmay have adramatic effect upon economic growth. Using aDixit-
Stiglitz product variety approach to increasing returnsto scal etechnol ogy,
wefind that gainsfrom elimination of barriersto firm entry and to FDI will
increase GDP by 3.2%in themedium term and by asmuch as5.8%inthe
long run, after the capital stock has had time to adjust to anew, higher
margina product. Thesegainscomemostly fromimproved factor produc-
tivity and lower costsof production.

We notethat some cautioniswarranted becausethereexist several poten-
tial impedimentsto firm entry and foreigninvestment that have not been
included inthemodel. One exampleisthe highincidence of violencein
Colombia A higher level of domestic uncertainty will limitinvestment com-
pared to aregion where property rightsand civil law arewell-enforced.
Also, apoorly designed reform program can substiantially undercut the
benefitsof liberdization. Inareport to the Brazilian government, Fink .
a. (2003) discusscommon pitfalls:

...For example, if privatization of state monopolies to pri-
vate owners is conducted without the introduction of com-
petition, the result may be merely transfers of monopoly rents
to private (sometimes foreign) owners. This has partly been
the case in the Colombian wireless communications mar-
ket. If increased entry into financial sectors is not accom-
panied by adequate supervision and full competition, the
result may be insider lending and poor investment decisions.
If policies to ensure universal service are not put into place,
liberalization need not improve access to essential services
for the poor. Managing reforms of these service sectors
requires complementing trade-openess with the appropri-
ate regulation.
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AgricultureAgricultura subsidiesand protection areusudly themost dif-
ficult barriersto dismantle. Thisstudy findsthat thereare gainsfromtrade
inagriculture, but that acautiousand measured pace of tariff reductionwill
isnot costly to the overall economy. That isbecause the remaining pro-
tected agricultural sectorsdo not constitute alarge component of overall
GDP. Theagri-chemical industry may deserve moreattention.

A. Directions for Further Research

Multiple Househol dsand Poverty Reduction A key considerationfor de-
vel oping countriesistheeffect of freetrade upon poverty. A microamulation
anaysiswhich combinesthe IRTS (macro)scal e effectswith astandard
householdliving survey (microeffects) would improvethe understanding of
thetrade-poverty interaction substantially. Development of thistechnique
iscurrently underway inthe Trade Research Division of theWorld Bank.

Service Export Potential Existing datafor Colombian exportsreportsvery
limited exportsin the service sector. Whilethismay havebeenthecasein
the past, the current surgein servicestrade between OECD countriesand
developing countrieslikeIndiaand Chinasuggest that thereisalarge po-
tential market for exports of Colombian services. An analysisof the Co-
lombian comparativeadvantagein professiona servicescould hel pidentify
how Colombiacan take advantages of technilogical improvementsfor
tranportinginformetion.

Datalmprovementsfor the Services Sector A mgor difficulty inassessing

the potentia welfare and production gainsfor Colombiain the services
sectorsisthelack of concrete data. Thisisnot by accident. For the most
part, thereare no standardsfor accounting and tracking service provision
and trade. Any advancesin the understanding of service provision and
trade by the Colombian government will in turnimprovethe precision of
economic analysisdramatically. Many standards have been proposed un-
der the General Agreement for Tradein Services (GATS), should beim-
plemented by the Colombian government.
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Data Tables
Table A-1. Sectoral Definitions.
Identifier Description
Constant Returns Sectors
COF Coffee
CRO Other crops
LvVS Livestock
FFH Forestry fishing and hunting
OlL Oil
MIN Other Minerals
THR Coffee Threshing
FOD Foodstuffs
NRI Natural Resources Intensive Industries
NS Non-skilled Labor Intensive Industries
CON Construction
ELE Electricity Gas and Water
COM Communications
GOV Government Services
Increasing Returns Goods
HTC Capital and High Technology Industries
Increasing Returns Services
COM Communications
TRN Transport
SER Private Services
Table A-2. Labor Categories.
Identifier Description
UFS Urban formal salaried work
UFN Urban formal non-salaried work
uTC Urban traditional contract work
umMcC Urban modern contract work (consulting)
RSW Rural salaried work (organized farming work)
RNW Rural non-salaried work (farming)
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Table A-3. Labor Allocation Between Sectors for Each Labor Type.
%-Y UFS UFN uTC uUumMC RSW RNW

SER 29 32 56 59 28 11 16
GOV 13 33 62 15
FOD 10 5 5 2 0 2 2
HTC 9 7 5 3 1 1 1
CON 5 12 10 4 2 2
TRN 6 5 12 17 0 2 3
NS 5 4 5 4 0 1 1
CRO 4 28 32
ELE 4 3 0 0 0 1
LVS 3 22 25
OIL 3 3 1 1 1 1 1
COM 2 1 2 3 0 0 1
COF 1 10 11
MIN 1 1 1 1 1 2 1
NRI 1 0 0 0 0 0 0
FFH 1 2 2
THR 0 0 0 0 0 0 0
TOTAL 100 100 100 100 100 100

Table A-4. Structure of Value-Added in Colombia.

%-Y %-VA %-L/VA %-K/VA %-SKL/L

SER 29 64 63 37 70
GOV 13 65 81 18 80
FOD 10 26 51 48 76
HTC 9 33 51 46 82
CON 8 47 52 48 71
TRN 6 43 89 10 64
NS 5 31 64 33 74
CRO 4 81 98 2
ELE 4 56 25 73 80
LVS 3 69 94 6
OlIL 3 46 44 54 71
COM 2 66 35 63 58
COF 1 84 96 4
MIN 1 84 88 12 55
NRI 1 63 31 67 53
FFH 1 81 87 13
THR 0 32 34 65 76

Key:

%-Y: Percentage of Gross Output - Industry Size

%-VA: Value added as a percentage of total product value.
%-L/VA:  Labor’'ssharein total value-added.

%-K/VA: Capitd’s sharein total value-added.

%-SKL/L: Skilled labor as a share of total labor for a given industry.
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