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FOREWORD 

lIthis repoltrgs (h;avt Gar:; arid (;abriel Montes llamas examine tile effects 
on ;agricunitnral inl-,:.lntives in (Jlomf.ia of two influential economic torces. the coffee 
boom in iw 10 70 s and rapidly expsnidingi public sectors. In Colombia, the turbulence 
in rade and ixd I'M(' gilnl s htio )illtIl)tltby the coffee booi presents a1 lassic 
exairipl of 01kt I it.l dki si pheilonin . Ihis report is pair anllt of extensive body 

a iof PPM wi'(,, ,[Ih,-C fIt -t, which iicldes an earlier study by (;arcia, The i.ffects 
i: !f.a/ty Ponili', on ,',Ind rcia1 oti"ul[urilnccnirive.s iti Colombia: 

i 'Ns /78, li/m.! , 1, 1tdI iih ft isiclltod I)) .d>lu/tnr'and/:(co/orntc (rmowth

il1 , (), n/ " tii /l (.. 0/,-rL, nirtu, lPecsra .hi/0,rt 30; 77i/a
l/i r.;of Trade 

0 1:;ti./.t A),ifiyuii /011 " ' , ,ri( t/tar,, itiN 'ri,L l i rcllch /I t'u, Report 55; 
r i/iI ]f'd lm/r '\,' Rn, I[' ',PP', on ,:io , , t'l't 1 R ')(I'[prt50; and 

Pr'm tlionhl' /"I(c 1 flt Kiiip, :71cy/Ali/fr,' /11/ Ofisi0 i ndFir!I-chang~e Rieo 

11-1 th,,ir '-'i!l, !lI ll'-,v f, ok'l~ . o)lf(I. )V 
 l 1+',1 iJ'll1 1(1cf goodsJ an 
9 11Jl~~tk,<, (;,!iT l 1 ',l)lt'> <l.Jt" () ' dwi1( )cilm ,tllI c'Itc .,(111htll]/ m)lil~l t oi)I ruall 

('tft)oll .t ti 11ttiltin ti()J itis it(t t crtleit'ili , ii tll) i\ lt ,, til '<pl rllllrl
t that 
O'VtWrM,'eit t l'tltt!iin toWvl OIlftlii 't t (llrI :w'C f disc()tll'ttt is gril'th in 

agric ilni i IId ,I",;y. o Ii r (ov,'rni 
it7[llin ,d nc'i. !,( ,iI i 'port 

n I ltl! Iv,' i(eIpo It,,, tr 1: \/)endituirc. on AA'riculture 
, t( 
 2 3, atd Go ntll r 011difottrn ( Agiculture

<112d ,tlriru ! Gr<n"h il /,tin lm. rica, tIusearch Report 50, relate tn this work. 
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SUMMARY 

This report analyzes the effects of variations in the external terms of trade and in 
government expenditure on relative product prices, real agricultural wages, and , the 
distribution of income between labor and nonlabor factors of productio.-I in Colombia 
during the period 1967-83. The Dutch disease phenomenon in Colombia resulting
from the effects of changes in terms of trade has been widely analyzed in the literature. 
This report builds on this body of work by looking at various categories of traded goods,
with emphasis on the effects on agricultural commodities. :Moreover, the role of the 
government as a demander of commodities in the economy is incorporated and its 
effect on relative agricultural prices is analyzed. In addition to the direct effects of 
terms-of-trade changes, the report measures the impact on factorial income distribution 
in the traded and nontraded sectors and on real agricultural wages.

Agriculture, the most important sector of the Colombian economy, generates a-bout:*. 
25 percent of GNP, produces about 65 percent of the domestic food supply, and earns 
about 65 percent of Colombia's legal foreign exchange revenues. Coffee, the main 
agricultural export, accounts for about half of these earnings. During 1967-74 a com­
bination of favorable world economic conditions and moderate fiscal and monetary
policies stimulated overall growth and a stable economic environment. In the .mid-

I970s, however, a sharp rise in the export price of coffee led to an increase in coffee 
production and subsequently an increase in the quantity exported.

As a result of these economic developments, the, price of nontraded goods increased...-,,_-L:,"%,: - ',... : . -:-
F' ,.,,'.:, ,-, , :.*;.,:-..... ..* -. . - : ' .,, , ,,.:...!, 4 -, '- -:'" 't ;d '! '? , "- ; • - , ' ,:C ::" ; ~ : ' - ::'' ,:':. ' ,'
relative to the price of noncoffee tradables, thereby discouraging production in the ,( T. ,;! - ' ", ,! ', . .,"% . L,,: .: • -, • . w-.-, . , : , L : -, - - ' ;:.':'i :
tradable parts of the agricultural and manufactufing sectors. The report analyzes empir-I '. -?
- : ..:: 
 - _T :, , 1,' j . q - . , , ., , ', - !: : -L m _X ' r ;' - ( , -, 4;4.,.:. . •-i' ,
4-:.. :,:: :,i:>/ , !+4 'U.',_!Y.. ::. '' : : - , : i ::: - : X -,,.,: ' )~ ¢-:. .::: . -::, I '.L ;.V (Ii. ¢ically the factors that explain the change in relative prices between noncoffee tradable , ..........4 4,V. '/,/,
,- ,. .L...".. 4' -t.4, , F.,F,,.";--. ., -Vt4 ­and nontraded activities in general and between broad, aggregates of agriculture and 
the nontraded goods sectors of the rest of the economy,, in particular.

Changes in product prices affect factor prices and the functional distribution of 
income across sectors. Using a simple framework, the effect of changes in coffee prices 
on the income of the nonlabor factors of production is estimated, and it is found' that 
an increase in the price of coffee tends to reduce nonlabor income and to increase 
labor income. 

Agricultural wages are the lowest in the country. Therefore it is not possible' to 
study the determinants of poverty in agriculture without also addressing the existence 
and permanence of low real wages. Wages in the cities tend to be higher, and people
migrate to the urban -,ector with the expectation of finding a job with higher pay. The 
higher the rate of urban unemployment, the lower the expected urban real wage. On 
the other hand, the real wage that farmers will pay depends on the price of farm output
and the productivity of labor. The rural wage rate is therefore affected by the rate ofj urban unemployment, real wages in both rural and urban areas, the size of the rural 
population, the productivity of labor in agriculture; and the price of agricultural products.

The empirical analysis of the determinants of real wages in agriculture finds that 
the size ofthe capital stock, higher prices of agricultural products, and a higher urban 

waetend to increase real wages Inagriculture, while high rates of urban'unemploymentand a larger population in agriculture tend to reduce them. Therefore, macroeconomic 

9 
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policies that depress agricultural prices work against rural laborers by reducing their 
real wages.

Another issue is agricultural supply ret;ponjse, which is estirated for the most
representative products of Colornbian agriculture--- ric,, cotton, wheat, cofee, and
livestock--to determine whether changes in relative prices introduced by movements 
in coffee prices or in tile government' expen(lditure policy have any effect on output.
The results show that ouitpLt respollds to changes in prices. These findings point up
the importance of pric: incentives ii ag.ricultural priduclion and highlight the crucial
efeLcts of rIiaeto(,C0I)nonlic (jveloplnltS aid policies if' determining incentives for 
agri ul iire. 

Iht( ref)rtM elaboralrs d colsitelt set of liccotlfls for agrictlture, which cart help
clearly s!,tablish tInIrole of ai,.,iculru-e in the (oloriiai O A serif.,s of priceseconomy.
of traded and roiltraded ,oods folr the agricultural and trorlagricultural sectorls are
generated, riaLug, it p('ssithh to analyze th' effects of changes in coffee prices and 
governmnlt fxpe)tndirIrll.(, i relhiiveI pri es;, amlong L,-oad categories of products. Time 
series of toll] illcofl,., for labo 'Ind flolllahnr factors of producrion are constructed for 
noncoffee, tadabhe. nntadaies, ar(d toffee. 

Finally, Ire reporlt isIJsses prs aMd Cllis of valriolls dolicies that lnught alleviate 
(veltial adverse( efcts oil olhrer sctlols o It ho(li ill one sector, incluiding re(ucll g
,ivetfllei"t-pIding, raxtilg gains ill the hOOr/ing StCOr, n'CoLragijng exporters to 
-as- g, us ,~sidll(e the cilnv lntilihe 01hooremvnds, and placing a taritf on colfee, the 

preee fnoir) whitk I \ mjld he tused to sulhsidize other ari-tn Itural exports.
Th.l i in-i , f t a1r iuitc tral itut. 5,wsrespond to price changes is; important

ecItlm.ii trit ls', ti, Iin it (Colobiian a)ictllut rn, which has often lherr-n lamed 
01 hu1 1 )it i imp ;!I;. Ir also irl/plir s HIt sprrrilig the econorny by increasing
go()ve-Illml i lirirri 1!Wo rhe ,isV,(r it mayhe to, agricultura.l growth because 
onely t iltrr iervn . 

10 
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ofatos hsrpr xtend6ifl'ie1r analySsi, examining Ingr'eater ldetail the{ effects 

derived fro m co ffee .2changesInnthe worl d price of coffee profoundly affect the Colom.... 
bian economy, including foreign exchangc,;revenues, :real incobme, ad expenditures.Changes inexternal coffee prices also bring about changes in domestic relative prices. 
Cagsigoenetpolicies on taxation anid expenditure also alter relative prices. ' 

,Between{ 1967 arnd 1974, Colombia reduced its im'portsubstitl ion biasand expei-b
enced growth rates inGNP of 6. 4 perceint annualliy. Sinice 1975, hoibwever, economic 

:{ { }iresulting fiscal deficit, whichi led to: the sharp deterioration of the international,
{ r{eg~ere position of the country. A thir!d important actor was the drug boom, essenilly ):. 
.,',of marijuana and cocaine. According to estimates by Hernanido J.Gomez, during the .... 
:{.period 1981-85 net income from drug traffic ranged from a low. of 2.6 percent of,GDPI : 

:.:.>:Sebastian Edwards, "Coffee, Money, and Inflation In Colombia," World Development 12 (Novembeir/Oe.-!} .cember .1984):.1107-11 17; Sebastian Edwards, "Commodity, Export Prices anid the Real Exchange Rate
in D:: C.ountries," in Economnic Adjustmoent and Exchange Rate in Developing'Countries, ed.{eveloping 
.Sebastian Edwards and LiaquatAhamed (Chilcago: University of Chicago Press,: 1986), pp.235.260; SebastianEdwards, "ACo Im0dlty Expoit B0om and The Real Exchange Rate: The Money-ilnflation Llink," i:!inNidtural ..

Reore ntheMaroeconom, ed;',"PeterNeary and S;eder van wijnbeirgen (Cambridge, Mas.: MIT i.
rress,; 1986,°.i
P P 229-251!; Linda Kamas,: "Dutch Disease Economics and the C010mblaWf ExporatBo,

W orld Develtopment (Septemberl 1986): l1177-11i98; and Carlos Diaz-Aejandro, "Latlin American: Debt :. :I:

Do n't Thnk We Are m Kansas Anymore," Brookngs Papers on Economic Activity (984): 2.
 

..... ranalysis Incorporating the agricultural sector, see Jorge Garcia Garcia, "Aspect of Agrclua• Development in Colomibia:: 1970-1982," paper prepared for thie Colombia DIision of World Bank, oo6
April '1983 ;(mimeogr'aphed); Gabril Montes, "Politicas Macroecon6micaS y:DeSarroli0 Agroeiaro,

SRevista Naciotnal de Agaricultura(Decemb'er 1984): i125-1i49; anid Vinod Thomas et al., Linking Mcoeo
 
nomaic and Agricultura oiisfrAjsmntadGot!Blioe 
 Johns Hopkins Univerityrs s1985), especially chapters 1-4. i:.. :. 

:i~is
ear'ned from illegal activities (cocaine and marijuania) n how much isbrouhtback to Colobia hrug
12the Central Bank is not knwn For.estimates of thesize oIleaacitesnd thei otiuint oeg
exchange.r.venues.o......C.ntral.B.nk,.s. e.Ro eof iieguoand alos~dCblero, "LantraEui mfao 
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This report commits a sin of omission by leaving drugs outof the analysis. Unfor 
tunately, the-information required -to -incorporate' itdid not exist-when this- study was 
done. Even 66mez'Audy, which became avaiiable after a preliminary version was 

" 

finished, does not cover the entire period analyzed in this report. With the drug sector :,
left out, the impact of the coffee boom and the expansion of government expenditure 
may be overestimated However, the extent of overestimation Is reduced as long as 
the main effect of the drug boom is felt on expenditures and only a small amount of 
the foreign exchange earnad abroad Isbrought into the couniV In 1982; for example,
when the estimated effect of the drug' activity was largest-US$2.5 billion-the sale of 
dollars to the Central Bank from illegal actities isestimated to have been US$23 minlion,
whereas in 1979 those salesgwere estimated at US$3 12 million, equivalent to 20 

of theBpercenttotal increase in international reserves in that year. 4 

Substantial increases in the external price of coffee and later in the volume of coffee 
exports characterized the coffee boom. The riseIt coffee prices increased the real 
incomne of most~Colombians, but particularly those in the coffee sector.. As a result, 

aspending on nontraded commodities (goods produced for domestic consumption only)
and on export and import-competing goods (traded commodities) increased. The higher
coffee prices and larger volume of coffee exports led to a substantial accumulation of 
inttrnational reserves, an increase in the rate of monetary expansion, and an acceleration 
of inilation. The induced rise in expenditure increased the demand for all commodities 
(nontraded and traded), and as a result' the price of nontraded commodities relative to 
the price of traded ones went up. Thus, the incentives to produce ,noncoffee 'exports
and import-competing commodities declined, and production in the nbncoffee tradable 
sector was discouraged. ', 

,The effects of increases in government expenditure on relative prices are not as 
clear as those from an increase Ih the coffee price because such expenditures tend to 
affect both nontraded and noncoffee tradable commodities. When the marginal propen­
sity of the government to spend on nontraded goods is higher than that of the private
sector, a rise in government expenditure increases the price of nontraded goods. This 
seems to have been the case in Colombia, where an increase in the ratio of government
expenditure to the GDP caused the relative price of nontraded commodities to rise. 

Turning from the effects on agricultural prices to the determinants of real wages,
* 	 empirical analysis finds that a growing capital stock, higher prices of agricultural prod-

' 

ucts, and a higher urban wage all tend to increase real wages in agriculture, while high
rates of urban unemployment and a larger population in agriculture tend to reduce it. 

Another point addressed in this report is the issue of agricultural supply response.
To understand and measure properly the supply response of agricultural output, it is 
necessary to model the interactions between factor and product markets in a dynamic
framework. Because of its complexity and data requirements, this exercise is beyond
the scope of the present report. Simpler methods to analyze the, supply* response of 
agriculture are used here. 

Supply response is estimated for the most representative products, of Colombian
 
agriculture (rice, cotton, wheat, coffee, and livestock). The'purpose of estimating supply
 
response is to determine whether changes in relative prices introduced by movements
 
in coffee prices 'or in the government's expenditure policy have any effect on output.

One important contribution of this report Is the elaboration of'a consistent set of, 
accounts for agriculture, which can help establish clearly its role in the Colombian' 

00 
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economy. Another is the generation of a series of prices of traded and nonhaded goods 
for the a(ricultural and seonagricultura!suctors, inaking it possible to analyze the effects 
of changes in coffee prices and ,ove(unment expenditure on relative prices among Lroad 
categories of producis. FiUnallv, a time series of total income for labor and nonLbor 
factors of production is constnicted for n fcoll-c nontradables and cutfee,tradables, 
without which the aa.vsis of the redistribution of income as the result of the coffee 
boom would not h()posiblc. 
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____ 
,TJ1HE -ROLE OF AGRICULTUREp IN 

Phi ! fod6 
.~: ECONOMIC DEVELOPMENTS, 1967-83, 

Agriculture isthe single most important sector o. the Colombian economy. It'" generated 30 percent of the couintry's 'real gross national product (GNP) In the late1960s and about 25 percent In the second half of the 1970s and early 1980s (see
Table I and Figure 1).5 The gross value of agricultural output isroughly divided betweencoffee (32 percent), livestock (33 percent), and other agricultural pfoductoioi(35 percent), Agriculture is the maintsource of food for the Colombian population. 'ihe gos :value of food output during the period is 66 percent of gross agricultural output (see 

fy 
,,,Table 1). The real gross value of food output is 2 percent higher than the net suppy'of food, but since 1979 that positive gap has declined. On the other tfaid,between1967 and 1983 physical food output increased by 3,8 percent per year, while .otaapparent food consumption increased by 3.6 percentFood output is highly iversifiedand (mle6Thus, the diversity of Colombian agriculture conribus enormouslytatothe stability of food supply in the country.

When measured by the import-output and export-output ratios, external trade isnot important for agriculture; however, most Colombian agriculture can be classifiedas tradable (Table 1).7 In fact, for agriculture as a whole, agricultural output classifiedas exportable represents an average of 61 percent of the gross value of agriculturaloutput, and importables represent 13 percent. This points up the close link betweenexternal events and developments in domestic agriculture. For noncoffee agriculture,the combined output of exportables and importables is, on average, 44 percent of itsreal gross value, out of which 32 percentage points could be categorizedl as exportables.Food output classified as tradable represents 41 percent and nontradables 26 percentof total agricultural output. Out of the 41 percent inthe tradable category, 29 percentagepoints are exportables.
Agriculture was the main source of registered foreign exchange earnings for Colom­bia, during the period. Agricultural exports were 67 percent of real exports of goodsin 1970 and 65 percent in 1983, and close to 56 and 55 percent of real exports ofgoods and services inthe same years. The average contribution of the sector to commod­

'~According to the definition used by DANE, agriculture is composed of three sectors: production ofiunprocessed "pergamino" coffee, other agricultural production, and animal production. With this'groupingthe agricultural sector (sector agropecuario) represents 22 percent of GDP, The broader definition of.Aagriculture used In this report Includes coffee processing and sugar manufacturing as par, of agriculturSee Colombia, Departamento Administrativo Nacional de Estadfstica, Divisl6n de Cuentas Nacionales,Metodologia de las Cueiztas Naclonales de Colombia-S'egdn el Nuevo SCN (l/erstdn Prellrnlnar),January1979 (mimeographed). For a discussion of the definition of agriculture used in this report and the way th ' series for the agricultural sector was derived; see Appendix 1.
6Jorge Garcfa Garcia, "Es Importante la Seguridad 
en el Suministro de Alimentos en Colombia," Revista ' ''de Planeacidn y Desarrollo (September-December 1979); and Jorge Garcia Garcia and Lfa Guterman, "The,
Cotrbtinof Food Aid to Food Secuity iComba"apaper prepared for the Food and AgruicultureOrganization of ,he United Nations,~BogotA., 1984 (mimeographed).

SFor a definition of exportables, importables, and nontraded sectors of agriculture, see Appendix I. 

14 ~ 



Table 1-Main indicators of the role and structure of agriculture in the 
Colombian economy, selected years, 1967-83 

Indicator 1Q67 1971 1975 1979 1983 

i'.,d va!Ia;tald i,1 ,.' 1111, k ( I c i Il II
 
a a ,harIr l)P
p 	 7;

A!,!umppip 'uI u 	 25. B 23.4 23 0 22.2 21.7 
.7 3.2 3.2 3.4 2.8',M 120 .3 0.5 0.6 0.5 0.0

Bla,'.d nir(ill i i ;8,; 2t 21).) 27.0 2o.8 26.2 25.1 
flf t 	 u rc Ifr, it y i, ,i ll 

rp 1 , k I 1u pflv. . (. 	 ]I 9.2 8.5 10.4 1.8 
( wlpap,r plp)p in,,1; , i,,n (021 i4.1 33.9 35.0 33.4 32.2Arli ,,lip, ippp pp'p11 31.7 34.0 33.0 31.3 33.4

lhPwcvi, d (ol P'.p. .* 20.' l.1 18.7 21.2 18.3
I ( 2.9 3.6 .1.1 3.7 4.41.1(r p .. p (j8, 2( 100.0 100. f; 100.0 100.0 100.0Npoioh.kp 0.,0, 12p 68.7 72.0 72.7 013.4 70.0

ClMpc 0 ! '(18 	 31.3 28.0 27.3 3 I.o 30.0Iradablh gop Ik 	 n.a. 74.4 74. I 73.4 73.8Fx porIhai). 	 n1a. 00.7 61.1 01.1 59.8
I P o r la! n.a. 13.7 12 P 12.3 I .0Nonlrad(d grp n.a. 25.0 25.,; 26.0 20.2 

ENS n.a. 63.7 66.2 63.3 05.5IrapablW, n.a. 41.7 42.0 38.2 40.7
1Xpor~tIle n.a. 28.7 20.8 26.5 27.4ImportablI 	 n.a. 13.0 I..2 11.7 13.3bNunDaded 
 n.a. 2a.0) 24. 25.1 24.8Nwnlood n.a. 34.3 3 3.8 36.7 34.5Tradable na. 32.0 32 ) 35.2 33.2Exportable 	 na. 2.0 3 . 31 32.4Inmpnrtable n0. 0.7 0.7 0.o 0.7
Nont.-aded a, 1.7 1.81 1.5 1.4 

Sources: Derived olo(m,' Itipfrom ibia, flit ' A-ihnip ji,(tlivw Nac(ioal dr I ,i, dkiica I IANI, ( 'uentas
Nacioriales de Colonbo, 1)70)Q73V ill, ,oI: ID(AN1,I 1(14); ,npdunputlished dala fi-mIl ANL, Division
 
de Cuenlas Naciopa:s.


Npwtta: lic nitrplpnb'- il prcnilhe,p are lw ., ir il ppr- aaaipIIp'd lalt' ill,ial eanns.
'p t I) PCCPPlis. 1 ot1111o 
avaiiablh. Pt'p-i'ilinipp ka inw,0I:,hp-l fd '. 

ij7 exports and expors of goods and services during the pcriod 1970-83 was 61 and 
51 percent, respectively. 

Coffee was the principal ,\per. i)rodUct, contril)utitng all average of 44 percent oftotal real cor modiIy exports doinn the period 1970.3. N;ocoffee agricultural exports,
in 1tern, 2no ited 1o 2n average of 17 percent of total corninodity exports, and the 
average share of .:yp(Irts of aguikullllral food products in total comimiodity exports was 
abut 2 pH.rO. W p;ls (A agriclltural cornindl/ .ies were relatively small (uring the
period, all a\v(ttj Of - p',ic'01 of 'ttal imNports of goods and services and close to 6
perceni & cu)nllitmdily ilnioliS. Ilpf)olIs of food producls \vere, 20 average, 5.3 	percent
oA (1tal conlilOudity illlt )opr and ani' d 5.7 percent Ol toial CnOitnodity exports. Thus,
the coutllry is a n'i o(xporler Of Cogricotlllldio genleral (with and withoutco i:es in 
coffeel as well (It food products [see Table 2. Ihe sniall share of foodas oflricldti11al 
i-poIs in l!l irl.lrl, i1Neans that Ihe burdenl of the food import 1)ill on foreign 

,excliawt' e'lrig i!, rism-all enlmigjl to discard any Ihroai to he balance of paylnents
ar-ising from .l ldd(, ncreses 1Wthe voltunme of imports or in their exte'nal price.

For agricultural f1o( p1od111(1, the trade balanco was positive and low during each 
year of the 1970-8.3 period, reaching an average of 2 percent of the real gross value 
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S!Table 2-Shar~e of agricultural import ad export in total imports and exprs 

:-,"-.electe "years(:i :, : :'! " / 90:3!70-83. 

"i.iImports/Exports . ,, 197019417892Avrg 

-:i:L Agriculture/total: commodities 6.1 7 6.8 7.d35:' :r4 " 6.69 :-'::3L6.52
 
](L]!.: , , :5.68 ! : 76.41. . . 7 :,,)] 6.01 : .5i:94 ..3:--<
Food/total commodities:. 


F,A:: ,, i 5.36: 5.90 6.56 61 57
;igriculture/good sand services 
:, ,Food/goods 4 .93 ' ![:5.51, 

-:- Share of real exports ' : ::; : ; .: :
 

i)Agrg cUltd i'e/total comnmodities: : : 59.25 l 62.30 !: :) :64.4i1' 61.12',
 

S: ... andservces " , ': L 5.50 "[: : 606"'' 5 .24;!i 

.i:i 67.02!

Coffee/totalcommodltes . 4734 4-3.54 -44,9 46.50 44
 

" o tt co m dt- 11.08 10.09r 1: .13.27 1.10
 
* 5- BraAgriculture/goodsandserce5 . 4 5 . 5 . 51..

37 05
S Coffee/ggodsandservices: ' 39.43 35.60. - 38.97 3697 

:'LiiFooc,:goods and serices" *f i! •L'9.23 : :"."8.25 :- 0 2605 3: : 11.12: 3! : "9.29 ::: 0-,: I
 
.Surces:
Derived from Cocmba, oDrtamento'.deAdministlvo-Naclonal (DANE),4Estad4gtlcaCuenta'
 

S: 13-
*3):Naclona/escdeColombia;170.983 (BogotSh DANE,-1984)i and DANE, Dlvi.i0n:de Cuentias Nacloniaies , .;: 

Sheets: 1970-83 4"' , . ,...ng ;-,984 

516:'44'4, 



of output. However, the trade balance is not positive for each agricultural product. For
example, the trade balance in cereals and production of animals other than cattle was
negative throughioui the period and negative in recent years for vegetables and legumes
(see Table .3}. 

External Trade
 
Diuring the perio}d 
 I07-83, total commodity imports increased at an annual rate

of 7.2 per en( and exports at 4.3 percent. The annual rate of growth of real agricultural
imports xas 5.0 pelent and that of agricultural exports was 4.0 percent. However,
when only the pteriod 1075-83 is considered, the annual rate of growth of total commod­
ity imports jumrps to t).) porcn and agricultural imports to 10.0 percent. The grow:h
rate for igricuitural intports accelerated to 12.7 percent per year in the final years,
I97Q-83. Ii, iand agricultural exports, on the other hand, grew at 2.9 and 4.4 percent
ho-rw en m7511i7 d ")83 h;-wc ,nsi of coffee, but noncolfee agricultural exports declined
it tht ratk of 1.3 ,orcr.t per 1 at. D)espite the relatively liig.,h rates of growth of imports,

;agiul!tttra] ilulporls remfaillnid low relative to total imports (7.0 percent) and real agri
cultural value ilddc,d ijl. p(,I ttt), thIu, casting Srriis douhts on popular beliefs about
th., potetially,,, ngativi, effects thai lh increase ill dhe volne of (agricultural imports
had on the l,,owti anld tevplopmtlli Of igricill itirc and onl the country's halarice-of­
payunetits psilion diing, the ptriod.


Fxrerlnal tati is ltot a I l prot' rtiuIil Of (; IN.ll 
 tact, during the period 19 5-74tt ratio flctuat'd ht,,en 17 ut I 3 pcfcellt fho' rota! exports anid between 21 and 
,? jt Ihr loldl inpor.l I of 1thispIws ow vatlte tatio is also a strong characteristic

ol t,1 rilot fftc ,i'ri ulilurl , 'ttcl. lih s, h tw eti IQ70 aind 1N 83, on average, its 
. WOtPi IX5p)IgtI,')s, ll W sS ) arid itv iipoligross Outlptt ratio was 4

percnitl. ulw",l,',., It t. il Ilh(, v l lito tr,de prohably have only a smallefecl oti t , hti tri'l ('0(Otlli.ti p(. Ilil ce o1 nollcoffee. agriculture as a whole.
flo'vever, tm pricific: aswiduce; 'I;-tl sa 01, Cotton -where the volume of trade is
hig relative to tl' 'ltil, 'A outpiut 1 pcicelt ()i 01 -- changes ill export volIe 
,,ill hay.:litl I sg-tit,.i it on their )erfot lllarce. 

Lxterrt al tadll is sinail ipropiti l of agricult :al food prductior. Irin, the
prliod t 070 83, it pol,s ot agricultural tootl products were, on average, 4. 1 percent
of real gros mipilt; their largest value was 5.0 pi-tcent in IQ71. likewise, real exports
of food products av traged 0. I perceni of' gross output berweert 1970 and 1983. 

In writ a viili agJiculltli, the indutrial secto: is ai net importer, with a negative
trade hta c wujiivaifllt to 18 l)elrtit Of the sector's real gross value of ot1pt during
I970-83. Mrottover, while agricullure gcnetated more than 00 percent of commodity
expimis, indistry only generated 33 percent. ()n the other hand. imrports of agriculturalcotnaitodilies were only 0.4 iLrcert (i t'tial coitttodity imports, while those of industrial 
goods wet (1., pe'rcent.

11)It Itaty, agtic'ultt.(. isthe alldi)sOrCe offoreign curreincy earning., for Colombia
and als Jtnttl (il llcecssal foreigni exchange fur the( irnllos of all sectors.
Becauise toc ot{./{}lry is a tier 'X)Olter of ag'.ricIt orIal COtrnro}dities, policies that discrirni­
nt('tt aglill'Atxth pIs or rducethe roelalivt price of expohlles have a neg1ative effect 
on agrictilltur. Ihis efhct is riegata, beecause 75 percent of total agricUlt'iral output
is ,radabh, of which 1)3 prccilt is il ti(' exportable category.

Although the incr, ase itn inp)orts of agricultural cornrnodities is considered to be
the maint cat,; oftII stagnatior of agriculture inl theil 70s arid early 1080s, the 
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Table 3-Real agricultural exports and imports relative to the real grossv l 
of output in agriculture, selected years, 1970-83 . ,l.. 

Sector 	 1970 1974 1978 1982 -1983
 
- - (percent) -. 

-Exports (fo 7Other agricultural production (f1.- -"A, 8.7 10.3 - 9.3 9.2...
Animalproductlon (03) - 4.7 -2.8 5.8 2.7 . 1
Processed coffee (08) 87.1 . 87.0 
 89.4 88.3 88.1
Sugar(12) .	 41.54345.8 37.5 38.4 . 47.9Totalagriculture (01,02,03,08,12) 23.2 20,6 - 23.8 22.0 . 21.8Noncoff 03,12)0,l9.6 .... 7.4 9.6 8.6 . 8.1

Coffee (01,08) 	 "56.6 57.2 58.8 54.8 .- 53.6 
Food 	 ( 6.0 5.2 7.2 6.8 13
Nonfood 
 4.1 51.5 55.5 52.4 5Imports (c.i.f.)
Other agricultural production (02) 6.1 7.6 7.5 11.4 11.1
Animal production (03) 1.4 0.5 0.4 0.5 0.4

Noncoffeeagriculture(02,03,12) 
 3.6 3.9 4.8 5.5 5.3
Food 	 3.7 4.0 4.8 5.3 5.2
Nonfood 	 0.6 0.6 0.8 1.2 0.9

Real agricultural trade balance relative
 
to real gross Value of output


Otheragriculturalproduction 5.0 1.1 2.8 -2,1 -19
Cereals(2.1) 	 -18,1 -22.3 -25.0 -27,9 -26.7
Sugarcane (2.2) 0.3 1.6 0.2 0.2 0,3

Raw tobacco (2.3) 
 74.9 72.4 68.6 44.4 30,1
Tubers(2.4) -0.1 0.2 0.4 0.8 0.5

Vegetables and legumes (2.5). 
 -1.5 3.0 0.8 -24.4 -33.3Fruits (2,A) 27.3 27.1 - .. 37.3 34.6 32.5 
Oil products (2.7) 	 -1.6 -10.3 1.8 -13.0 -19.4Fibers(2.8) 
 57.4 26.9 42.3 24.2 24.2
Otheragrlculturalproducts(2.9) -12.7 2.2 12.9 15.1 19.1

Animalproduction (03) .3.3 2.3 5.4 2.3 1.7

Cattle (31) 6.8 4.0 9.0 4.2 3,2
 
Poultry(3.2) -0.6 -0.3 -0.3 
 -0.2 -0.2
Other animal products (3.4) -14.7 -5.2 -2.7 -4.1 -3.4Processed coffee (08) 87.1 87.0 89.4 88.3 88.1


Sugar(12) 41.5 37.5 
 20.3 47.9 45.8
Agriculture (01,02,03) 	 3.6 1.5 3.5 0.1 -0.1
Broadagriculture(01.03,08,12) , 20.6 17.7 20.4 18.1 18.1 

Noncoffee agriculture . 5.9 3.5 4.8 3.1 2.8Coffee agriculture . . 56.6 572 . 58.8 54.8 53.6 

Sources: 	 Derived from Colombia, Departamento Administrativo Naclonal de Estadfstica (DANE), Cuentas
Naclonales dle Colombia 1970-1983(Bogotd: DANE, 1984); and DANE, Division de Cuentas Nacionales,
"Working Sheets: 1970-83," Bogoti, 1984. 

partial 	evidence here does not support this argument. The causes of stagnation seem 
to arise frorri domestic macroeconomic policies and external events rather than from ­

'import 	com .Jtition, as will be shown subsequently. 

Main Economic Developments, 1967-83 
Growth of Output and Evolution of Expenditure 

Colombia maintained a relatively high rate of growth between 1965 and 1978, 5.5 
percent per year, but economic activity has decelerated substantially since 1979. GDP 
grew only 2.1 percent annually in the period 1979-84. Agriculture, pn the other hand, . 
grew by 3 9 percent a year during 1965-78 but 1.3 percent during 1979-84. In 1967 
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an important effort to rationalize economic policy was undertaken, which, combined
with a favorable environment in the world economy, made it possible to reach an 
average annual growth rate of 0.4 percent between IV07 and 1974, while agriculture 
grew at 3.7 percent. Growth continued at 4.7 percent a year in 1974-78, influenced 
primarly by the boN in prices and exports o coffn- At h rem It ofdomesdc policies
and world ecHlonmic recession, ginwth has decelerated since I070. Between that year
ail I1081 the growth rate of (;l)P averaged 3 .7 percent pli y.a, but itfelto 0.9 
percent in 1 82 and to 1.6 percenit in1083.
 

between IP07 and 1)74 the rate 
of growth was sustiined nain ly by agriculttre,
raldlafactiiriing, and collnerce, which grew at 4.3, 8.6, and 8.3 percent per year,
respectivtly. Agi tfiure and man ufactirriog grew in response to export incentives and
the expan.,ion in world and donicstic demriand. Although tiht,late of agricultural growth
remained at 4.8 pirc(,tIlt betwecn 107. and 1978, mainly as the result of increased 
(H, . production and t-xforls, ti,flt, ,of rowth to 5.2tt f manufactLring declinoed 

prn-lA, whik, tde ievic s ,,c(to! t-xgki tint ,l tihe highest growth rate, 7.4 percent.
pti ye;tr 'ill(107-,, 0i1c e Itnt1;1it rate of growth has spreal to allsectors,
hlt mainly t)jIt Ittillilt, '.vhi.h clt! , l.0 pcccrit pet y ar hetween 1078 and 1083. 

i>optilatioin ad!fmloyieni
1~ t~;uq adililij,l!1 (ol.d[ I,,plltlion of al(otlt 2/8. .m~illion. Ihetarnu;t-d rate 

(d pTulafitn litItr) fal:n it III, list 30 years, io11 1.4 percott in tihe19)50s to 
.1

c it t hNh,ii!ri ''i J I t)eli,; it) eve loweraint U70,, and dai n [. pIrccll
h, in ,,) h)ii Vlopllitfit I!;the increasing share of urban pop­'111i1 el i' .Aun r 4 

Iflation i , l 
 !ttl'l ,d I ')tlltI tildl !l'ballIlligratiOll. The urban l)op LiatiOt) 
grew 1, 1 ii ,i.I I k. i Piitl ia'it-wcci IQ8I adll18)5, CoMpale( witi 2.6 
p(T01r t II(! rIt II I itt ion ,li. popu l arid the share l ur'ballites illthe total 
populaliol itIc, ilk'-It.i pe' klt in 1051 lo05.A pet-cent in 1083.,em't i.i it'- M0ndmid the caI', 1070s he growth inlabor supply surpassel
ih,iiicasu In air illl Itleild, d CO ltit)il!, illthe abor market deteriorated. However,
letween 1074 a d 1)70, despitc a subsianlial growth of the economically active 
topulation I 1"I lif, r It i(' year), iineiployineut rates declined (Jie( to a phenonlenalgrltwill i lii lIhiti rli)hi linenlple yminen/ rate in seven mviajor cities dropped
from 12.7 pnel ifnIll I. 0 to 8.0 percent in September 1070.The largest share 

t the Stil L ihl t it it yit'li ,.aWaii !tF7, an,d [O70 went to the ';ervice and construc­
lit whL 


and agrit( ltmii e ()percetl,
 
I hese ) Mh,iW)PUMaiNit Att, real wages ad 


lion scctti titl .1 1 . ,,ioial-- inirufacturiing gained 22 percent 

!gt ,ii 
 real Wage differentials betwen
 
the urban and furai ,'cftal. lit (tit, IQ) -,tit'
O largc(discrinuinatioti against ihe agricultu~ral lte (if increase iii population andsector caused r~eal \vages in agriculture to stagnate. 
while those it) ihL- indlistrial ,ector incre-sed. As a :esult, il I 00 ical agricultural
 
wages Atr , oilly 48 ofArblue collarWages in inatiifacturitIg, wilC in 1951 they


A ­had beetn 71) ',,ec ifl the IO)Os real wages in agricult rct'grew by 1.8 percent per 

h I~MWt A rCoMWVQ'~~[Jlii .,,[',"I of[(;1)1' ,11r (litlI 'i [{o(, (.o lombt, [{ I , t,'~P ll~cimhIt,(C'lw'n[ts aciorrl ', 
de C'ololnilla, / o /,(,. ' ," ,0';l , -1dan)N) h<,olUolo t, -,!),p~jrtamn h i tlt li r, voN in de 
FIsldisn ca, Cu~t, t,iA', 1"11,111,S' Co(,rlollblLw0 , it, Ii(ogot/i:70)/ ,H4,vari.,w, D)AMt: vairiouis ye,,rs1. 

t
" IT Worl tH,l.K",WA hlylmlik/OfIIH I l /Poh'cv Il ( "1 llaCol'/ 'oplllt,ilt n irtw' a in, , 
D.C.: Wold bard-,,I'Pil , kilk.
 

ulIid,"la
l,I.;an ololnmii ).[ rn~l d lnsllv a.~ ;ld 
 i~s, Colornibial.s'taldistica71985i iogot 'Il-ENM, h. I.tutoi. able 
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year, the differences between agricultural and manufacturing wages widened, and by1970 real wages in agriculture were only 44 percent of wages in manufacturing. Inthe 1970s agricultural wages rose as a result of improvement in the terms of trade foragriculture, the substantial increase in urban employment, and the surge inillegal cash 
technologies in several products (rice, coffeeand bananas, for example) also contrib­uted. As a result, agricultural real wages grew by 3.9 percent per year. In 1977, at theheight of the coffee boom, iural wages were about 69 percent of industrial wages, but.as the rate of growth of rural wages declined, rural wages also fell in relation to urban wages, reaching 55 percent of industrial wages in 1982.11 

Trends in Commercial and Exchange Rate Policies 
Commercial Policies N" 

In looking at commercial and exchange rate policies during the postwar era in4 Colombia, two periods can be identified: 1950-66, when import substitution and fixedexchange rate policies were dominant, and 1967-82, when a more open-economyapproach to commercial policy was implemented. The implementation of these twopolicies had important effects on the rate of growth of the different sectors, on employ­
ment, and on income distribution.12 

During the first period industrial output grew rapidly, thereby increasing the sector'sshare of total GDP. The main instruments used in this industrialization effort werehigh tariffs and strong quantitative restrictions on imports of consumption goods,whereas imports of raw materials and capital goods were subsidized through low tariffsand an overvalued peso. As a result, industrial consumption goods had high rates ofeffective protection, while the rates of protection for agricultural commodities andindustrial intermediate and capital goods were low and even negative.A process of rationalization of economic policies began in 1967, and a gradual andmoderate import liberalization policy was applied until 1982. During the period 1967-74some measures to liberalize imports were introduced, and improvements in the admin­istration of trade policy occurred. The reduction of quota restrictions between 1968and 1973 was not accompanied by a simultaneous reduction in tariffs. Thus, the generallevel of nominal tariffs as well as the variance remained fairly constant between 1968and 1973. In 1974 there was a large reduction of both, from an average of 45.5 percentin 1973 to 31.9 percent in 1974. The standard deviation and coefficient of variationalso fell, from 36.8 to 21.7 and from 0.81 to 0.68, respectively. The reduction of tariffscontinued during the-second half of the 1970s, but at a much slower pace.
An important aspect ofthe rationalization process was the reduction of the antiexportbias of commercial policies. The agricultural sector and exportables in the industrial 

sector were particularly favored by the shift in policy, but in general all sectors did 

. This information has been taken and proessed from Colombia, Departamento Administrativo Nacional
de Estadfstica, Anuarios Generales de Estadlstica (BogotA: DANE, various years, 1950.77); Colombia,Departamento Naclonal de Planeacl6n, Unidad de Programacl6n Global-Divlsl6n de Preclos y Salarlos,"Mercado Laboral en Colombia: 1950-1977," vol.2, BogotA, January 1989?I Imeographed); and Colombia,Departamento Administrativo Naclonal de Estadistica, BoletIn Mensual be Estadfstica, various Issues.2 For a fuller documentation of commercial and exchange rate policies In Colombia during the period1967-82, see Jorge Garcia Garcia, "The Timing and Sequencing of Trade Liberalization: The Case ofColombia 1967-1982," paper prepared for the World Bank, Trade and Adjustment Division, Country PolicyDepartment, Washington, D.C., January 1987 (mimeographed). 
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well in this period. The gradual movement toward import liberalization was intensified
in 1979-81 and reversed drastically after 1982. Its evolution was largely influenced by
movements in the external price of coffee and by the accompanying macroeconomic
policies (exchange rate, fiscal, and monetary).
 

Thesharpriseeintthepri -6fcbffei -1975idn lith-ec m-
 ion offinternationalF­reserves were factors favoring further liberalization, but a revaluation of the peso as
the result of this boom, coupled with a protectionist attitude in some spheres of the
administration, halted that process in 1976. The government that took office in 1978
started to implement a large public works program, which led to the development of 
a substantial fiscal deficit, financed by external credit and money creation. Since the
liberalization implemented during this period-was essentially for stabilization purposes,
its life was shortened by the unfavorable economic environment under which it was
carried out. The revaluation of the peso and the application of a restrictive credit policy
to offset the monetary effects of the expansive fiscal poliyeduced the country's rate
of economic growth, diminished private economic activity, discouraged nontraditional 
exports, and encouraged imports. By 1983, all measures taken to liberalize trade had 
been fully reversed. 

Exchange Rate Policies
 
Before 1967, exchange rate policy was characterized by multiple rates fixed for


long periods of time in the face of large inflationary pressures, thus producing unsustain­
able balance-of-payments 
 deficits, leading to sporadic and large devaluations of the 
peso. In 1967, exchange rate policy was modified by the adoption of a crawling-peg
system and reduction and eventual elimination of multiple exchange rates.

The rate of "crawl" variedover time according to changes in domestic and external
circumstances, but it was influenced mainly by domestic and external rates of inflation,
changes in the exchange rate of Colombia's main trading partners vis-A-vis the U.S.
dollar, behavior of the country's terms of trade, and accumulation of international 
reserves. 3 In 1968-73, when the exchange rates of,the major world currencies and
Colombia's terms of trade were stable, the rate of devaluation was essentially determined
by the difference between the Colombian and U.S. rates of inflation. 

In late 1974 and 1975 the crawl rate was accelerated in order to promote exports,

to make up for a small decline in the real exchange rate during 1972 and 1973, and

to compensate for theireducton in the rate of subsidization of minor exports, which
 
was enacted in September 1974. In 1975 a coffee boom began, and in the followin)g

two years the rate of crawl• declined. Although this reduced the monetary impact'of

the boom, it was not sufficient, and in May 1977 the peso was nominally revalued for

the main export products plus all exports of services.14 The crawl rate was increased

in 1978, but reduced in 1979, again to diminish the monetary effect of the accumulation
 
of reserves generated by another coffee boom and heavy foreign borrowing by the
government. After 1979 the crawl rate increased, and it was accelerated in 1981 and
1982 with the avowed purpose of improving the competitiveness of exports, which 
had declined sharply since 1975. 

1 Edwards, "Commodity Export Prices and The Real Exchange Rate."14 To nominally revalue the currency, a paper called a certificate of exchange was Issued for each dollar 
surrendered to the Central Bank, with an Initial maturity of 30 days and a discount of 10 percent If theexporter received pesos In exchange for dollars. Otherwise, the exporter would receive acertificate, which 
was freely negotiable on the stock exchange. 
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As a result of these influences, the real exchange rate increased between 1967,and
1971. It remained fairly stable until 1975, fell sharply in 1977 and 1978, and continued 
falling, although at a moderate rate, after 1980.2 

The evolution of the real effective exchange rate for minor exports, the relative 

of implicit prices received for sales in the domestic market ve-rus sales In foreign
markets) are presented in Table 4. From these figures it is clear that the real exchange 
rate and the profitability of exporting increased considerably fro m 1967 to 1974, but
fell sharply afterward. Thus, the export promotion measures implemented after 1975 
were not enough to compensate for the decline in the real exchange rate induced by
the increase in the price and volume of coffee exports and the deleterious effect of 
larger government expenditure and deficit, 

Balance of Payments and International Reserves
 
Colombia's external position improved from 1968 to 
 1975 because the deficit in

the current accountwas more than compensated for by a moderate capital inflow that 
fluctuated between a net of US$200 and $400 million. As a result, international reserves 
went from US$152 million in 1970 to US$547 million in 1975 (see Table 5).

Between 1976 and 1980 the current account surplus generated by the gain in 
terms of trade was reinforced by positive capital flows, thereby leading to an accumu­
lation, of reserves that reached a peak of $5.6 billion at the end of 1981. However,
the external position of Colombia began to deteriorate in 1981 and took a sharp negative
turn in 1982 when the current account deficit was $2.9 billion and in 1983, when it 
was $2.7 billion. 

These balance-of-payments movements reflect several factors that were operating
through the current and capital accounts. For the current account, developments in 
the world economy, the behavior of export incentives and import restrictions, and the 
evolution of coffee exports seem to have been the main determinants. As for the capital
account, the level of domestic interest rates compared with the parity rates (foreign
interest rate plus devaluation) and the foreign financing of the government deficit 
played the leading roles. 

Monetary and Fiscal Policies 
During the 1966-82 period, two subperiods with different rates of monetary expan­

sion can be clearly distinguished: 1966-71, when the money supply (M1) grew at an
 
annual rate of 16 percent; and 1972-82, when MI increased at 24 percent per year

(see Table 6).
 

One distinguishing feature of monetary growth in Colombia during this period is 
the increase in the monetary base, at 24.4 percent per year, compared with the increase 
In the money supply at 21 percent per year. This means that the money multiplier
continuously contracted, falling from an 1966-71 anaverage of 2.0 percent for to 
average of 1.5 for 1972-82 (a 3.4 percent reduction per year for the period as a whole).
As a result, the ability of commercial banks tO intermediate resources deteriorated 
considerably, and the spread between borrowing and lending rates by commercial 
banks increased sharply.

During most of the 1967-82 period fiscal policy was fairly moderate. Between 1967 
and 1978 the average annual central government deficit was less than 1 percent of 
GDP. Subsequently, however, expansive fiscal policy produced a large and growing
deficit each year, financed with Central Bank credit and foreign borrowing (Table 7). 
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Table 5-Summary balance oj paylnens, 1968-83 

Current Account 
Trade Services Capital Change in Level of

Year Account Account Transfers Total Account Reserves Reserves 

1908 10.1) I L.0 3 1( 104. 0 3.0 0Q.0 35.0
1Q0Q 2,1.0 237.0 38. --175.0 2 3.0 55.0 7.0 
1070 14.0 315.) 1,.0o-203.0 I Q. 30.0 152.0 
1Q71 -1118.41 340.0 1.,1 --45:. 3 4 7.2 17. I 170.4 
1Q72 130.3 --3 5.1 318 i0 ) 370.2 180.2 345.2 
1073 280.2 -30 o 34 (1 54.8 225. 3 170.5 515.Q

W7.1 -Is. - 386 1 '1.7 350.0 258.o -) ..1 .12 Q.5
075 292.o - .145.6 13.7 o). 301 .' )41.7 S47..3 
070 57 .0 430..4 58. i 20(,.7 -131.7 (1 H.1 ! I 65.)
! 77 734.4 352. 0 ' 8..1 4410.2 1I150 . I ' 58o, I 1.i 

IQ78 1 3;21 	 2 . .Q042.3 1)3 72.o .) .1)0 5 30.8 
1970 510.1 -120.1 100.8 ,401.0 , .1 1O . I017 .,08.,
IQ80 --2 38.2 -85.) M 5.3 15180 1,(, . ,. 5 I1s ,115.7
i'1 I , 3,4 51).4.3 24) 00 1OWN M OW . 5,(303
IQ82 '180 872.2 , 7 ,8n.7 2,,75.13 2A1,1M.m .,1801.833 -1,55.3 1. 155., '712 2,73 .; .; .1 . ) I 1.! 1 3,078.,8 

Sorces: International Monetary I.',1 , .ahp 11.- , iW, ' , F,imeh'n( On l. II,/ i'flhlit. lIOd 511- Q8I41[ andInternational Mone-tary I-tuod, Inw lhtoll,1! t'lht ,I 'i"tI l( tuvh' , on lHa, ,, ol Pait'ret~ls 
No. 7{Wairlngto, Il.0 : IMll, 1984L i ! ON!o hvI Ofr.-r,-, 'Tn, [ruvdd by (ulonlbi). Banco 
d(- ]a Republica, R,ism (k/ Bwlc I,' Ii i1Xpu. i',1/, v'li))u, l5,ut" . 

Not(,: on level and change , J101 1w , IU. ,h rit data 	 , ,r--, ui u! [u.r llpithlI t - ' htlIt, lk d Iaw n l it[Ietn
s-oiurces. 

Fhe low deficits of the early IQ70s Iurn", a s p in 07i- 7 8, pajrtly becauseiintP, Si 
of a rise in taxes but also because nf a ,montir m in public expenditures as part of 
stabiUlization effors. High deiis ihIn began inl10. Public revenute; fell because of 
widespread tax evasion inOucWci by 02 high tax iade- ilmacled in 1074 and because 

Iaccess to inflatio ary hndncin, "in, cry .-sv. ,''W viewe fl-uro the consolidated 
public sector side, lwe.: Io )/ m) I 08 3 yvtmlnlnel (l xpet,1illl inlcreased f'rom 
28 to 1() p( ,1n Hf ( Nil'. ,'lil l'VellUS Oll!y increased from 27 I percent of 
(;DP fse ''i,h ,1..-V t: i,'mawsj frome..lt, Ihe :solidated public s-t1or d-ici: 
I.2 	to ,(1 )(trComl . ( dId duling that emrjod.


11h-d!0. InIv3inltV'11e,
in1lical pdihy hal tlhair ,,IuIltcipar it- money creation and the 
governmenIt's 1 tt11111iIihj&If), 1 sw-en 1007 anobIu.'5 propolrti013 of tie deficit 
firla wodby Mi it.'-Ittio1l ,i f ,uivaltol1 t I .0 p( rcerit of (I)". It turned negative 
in 	 107h 7,t aid l',sd hwarply in dLu p.ried l070 81, reaching an average of 2.2
per(ent o f (;N)+ <,, l<t'l. 7Yable . 

interest Rates, Devaluition, and llflatiion 

l)uring th, nel uit I(,7 (-,i ilt-P,r,sI1 rol-s xpuienct.,d a coitiliUous upward move­
t111,11 hIy sIvlral f lo s:, ii- akcelhraltloll ill doneslic inflation, the increase incaiI5-,edd 

Ieservel IT(cuirelll/ls 113'Indoritd iIveslle1(s iliposedi ol) thc. corrimercial banking 
system, .- rer tritiO-c (1uon3slic crc-(lit to 111c. plivg'I( sector to linii the effects of 

I +'-s'PCC-- rililtilio rv hml) ii, , . pl rh d hV ;II(- t o-t a8I, liiv 11the ( rfiai Bank called 
the Specisl xchxwsoi, It') (,, ' : Tixt,on piolit 

oi luivia l etVStVr,, 1( Itl il alt sale ( itilrnational 
Akc~iolnt, :I'Cwl 5It) 5vi'll i l, - >xport: ildl' i ' illluitllCS, 

inttre!st >11t-t Jl1l I i td t 
' -li)> i lhie pilto-hmlctm 

reserve's. 
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Table 6-Money supply, money base, and money multiplier, 1966-81 
Mney Monetary Monr.eSupply/ MoneySupply/Year Supply base Monerary Base GDP 

P minihn Il rpertnt! 

190o 10,130 4,471 2.27 13.761967 11,892 5,5 14 2,16 14.311968 14,217 7,400 1.92 14.749 1) I0,',8,1 8,813 1.88 14.95!070 19,700 10,957 1.81 14.841971 22,324 12,201 1.83 14.32N72 20,088 14,514 1.80 13.7o1073 32,061 19,! 47 1.72 13.501Q7-1 40,819 23,209 12.01.751975 50,040 28,619 1.75 12.351970 64,804 40,730 1.59 12.171N77 88,488 0",142 1.40 12.301N78 113,840 81,977 1.39 12.52197Q 141,518 105,931 1.34 11.901980 17 0,488 137,033 1.29 11.181981 221,370 107,509 1.32 8.961Q82 27: 70,1 1Q8,725 I. 7 0. 17 

Source: World Bank, (olobi, t i:colr c hmen and Polic'f, Under (.hanging C'onditions (Washington,1),IK: W irld Bank, IQ8, ), p. 220, e (.1 : ani (it I Iu tl)ic, comport Printout. 

Table 7-Central government operations as a share of G[)i', 1966-82 

Tax Revenue from Total GovernmentYear Revenue t4oney Creation Fxpenditre Deficit' Share/GDP ' 
- ------------.-- --

(pter cew;l 

1900 8.80 . Y.80 0.281Q07 Q.20 
I.0 

... 11.40 -0.59 0.,0108 8.51) 
INot)  9.30 --0.84 1.20Q.28 --0.27 9.99 -0.72 0.801970 9.35 -0.12 10.31 -0.90 1.30197: 8.07 -0.18 10.42 -1.70
1 72 8.37 0.00 9.52 

1.00
 
-1.15 0.47
9,3 7.81 0.33 9.00 - 1. 10 1.07(.73 8.72 0.29 9.71 -0.99 1.391Q75 8.97 0.20 8.33 0.05 -0.721970 P.5/ 0.29 8.04 0.52 --0.001Q77 8.92 0.33 8.00 0.32 -0.521978 8.36 1.28 9. 15 - 0.70 0.201970 8.30 1.25 10.34 -1.97 2 201980 7.)1 2.43 10.84 -2.94 3.201981 7.55 2.71 I Lo - 4. 1 na.1982 7. 10 1.70 11.35 -1.25 n.a. 

Sources: Central govenentnI opct ion s tor 106 708 are taken frot Colornbia, iiireccidn Getneral de resupuesto,Bohtin 0., December 1)73, pp. 191 23; and for 1970-84, from direct inttormatio ftorn Baro de laReptblica, DepartaImt o de Investigaciones [cott)nticos. For the governmetit contribution to the orwthof thc norcraly bhas, tst- Robett J. Parro, 1: Iiriero y la liase Monetaria en Coolotbia: W607-1972,"
I'/antution/ti,: 'Lkt d i , lh.I;arro/lo April tun, IN73): Table 2; and for I728 1, Colombia, DepartatncntoNac ionai de laneacit,m "Li Situation Fiscal tit Colombia: 1970-1981," Bogota, 1982 I(nimeographed).The goZi'n.rn/en! share it 1007 72 corresponds to the adjusted central government deficit defined in Barro,

[)inero y la [Lis( Mo tat ia. 
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Table 8-Consolidated public sector revenues and aexpenditures, nominal -
GDP, and revenues and expenditures as a share of GDP, 1966-82------­

-----------
YerEpniue eeus 

N
Deficit 

ominal.-, Expendtures- -Revenue/
'GDP, GDP GDP 

.­~ 
Deficit 

(Pmillion) (percent)a 

-

1966 
11967 
1968 
1969 

- 1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

20,924 
26,812 
34,565 
40,741 
49,287 
56,839 
61,325 
81,144 

105,351 
150,448 
197,433 
256,291 
353,545 
530,145 
697,756 
931,794 

1,213,132 

-

-

17,920 
21,869 
25,968 
31,491 
37,650 
44,401 
78,590 
77,944 

109,345 
139,917 
178,110 
245,378 
305,135 
437,819 
562,640 
708,206 
953,132 

3,004 
4,943 

- 8,597 
- 9,250 
11,637 
12,438 

-17,265 
3,200 

-3,994 
10,531 

- .19,323 
10,913 
48,410 
92,326 

135,116 
223,588 
260,000 

. 

- 83,083 
96,422 -

110,953 
132,768 
-155,886 
.189,614 
243,160 

<322,384 -

405,108. 
532,270 
716,029 
909,487 

1,188,817 
1,579,130 
1,982,773 
2,497,298 
3,036,661 

-

-

25.2 
27.8 
31.2 
30.7 
31.6 
30.0 
25.2 
25.2 
26.0 
28.3 
27.6 
28.2 
29.7 
33.6 
35.2 
37.3 -

39.9 

-

-

-. 

21.6 
22.7 
23.4 
23.7 
24.2 
23.4-
32.3 
24.2 
27.0 
26.3 
24.9 
27.0 
25.7 
27.7 
28,4 
28.4 
31.4 

3.6 . 
5.1 
7.7 
7.0 
7.5 
6.6 

-7.1 
1.0 

-1.0 
2.0 jt 
2.7 
1.2 
4.1 
5.8 
6.8 a 

9.0 
8.6 

r 
. 

-

. 

4 

Sources: Consolidated public sector revenues and expenditures for 1967-72 are taken from Colombia, Depar­
tamento Naclonal de Planeacl6n, MIsldn Bird-Wiesner, Finanzas Inteigubemamentales en Colombia 
lBogotd: Printer Colomblana, 1981), Table 1i-1; and for 1973-82, from Colombia, Dapartamento Naclonal 
de Planeacl6n, TConsolldacl6n Financlera del Sector Publico Colombiano," BogotS, 1984 (mimeogr-, hed).
Nominal GDP Is taken from Colombia, Banco de la Repdibllca, Cuentas Nacionales de Colombia (Bogotd:
Banco de la Repilbllca, various years). -

p 

the financing of the government deficit via monetary expansion. (This is a classical 
example of "crowding out".) In addition, rising interest rates on international capital
markets were also an important element in pushing domestic interest rates upward. 

The 1967-77 period can be characterized as one of low interest rates (with the 
exception of 1973-74), while the period 1978-83 can clearly be classified as high (see
Table 9). It is not mere coincidence that the trend growth rate of the economy dropped 
sharply in the latter period. As a result of the severe restrictions on capital inflows 
since 1976 and the reduction in the rate of devaluation, the differential between the 
domestic and parity interest rates increased strongly between 1975 and 1979.After 
1979, the increase in the rate of devaluation, the stabilization of domestic interest 
rates, and the increase in interest rates in the international capital markets combined 
to reduce the differential. In 1983 a complete reversal of the situation that existed between 
1975 and 1979 took place, and the parity rate turned higher than-the domestic one. 

' 

a 

4 

a 

Relative Prices 

4 

4: 

This section examines the behavior of agricultural prices relative to prices in the 
nonagricultural sector. Since 1970, substantial changes in relative prices have taken 
place, induced by movements in the country's international terms of trade and domestic 
economic policies. A complete set of relative prices for agriculture as a whole and for 
various categories of agricultural products during the period 1970-83 is presented in 
Table 10. 

For this discussion, two classifications of agricultural production have been adopted:
the first distinguishes between coffee and noncoffee, and between food, nonfood, and - -
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4 Table 9-Domestic interest rate, devaluation, interest rt ife'iiaand
parity~rate, 1967-83,U + 

Si-r'ear Nom' Real '-s :-- In-' Pter st 

6able--D
----- Devaluation tdRate dollteRea Domein Differential' 

(percent)~ 
1967 13.6 4.8 

- l 68 16.9 -7,.9 23.3 5.5A3.6 3.8 7.1 -0.3 39 6.41969 12.9 4.2 5.5 -2.5 1'5.8 9.81970 13.3 2,8 6.9 ­-2.4 16.0.,1 8.51971 16.4 5.3 9.5 -0.2 16.7 6.61972 15.6 2.3 9,0 0.5 14.9 5.51973 15.8 -3.7 8.8 -2.6 18,9 9.21974 30.7 4.2 15.5 1.9 28,2 11.01975 27.4 3.7, 15.1 3.5 23.1 7.01976 21.2 -3.4 10.2 4.2 16.3 5.61977 19.8 -7.2 4.5 8.2 10.8 6.01978 20.2 2.7 2,440 i7,4 8.7 
.19801979 ..-"34.4 5.2 7 12,030.6 )-3 .8,7.20.1 20. 

5.31981 37.3 11.8 16.0 1,.6 35,2 16.5
/ 1982 38.0 10.8 15.7 2.5 34.6 11
19,0

1983 33.7 14.2 _, _- 26.3 
 -. -34 38.4 9.6 

Sources: For the Eurodollar rate, International Monetary Fund, Intemaionai 
1.5 

Financial Statistcs Yea,ook 1984
(Washington, D.C.: IMF, 1984), United Kingdom page, line 60d; for Interest rates for32.31968-73, GabrielMontes and Ricardo Candelo, "El -Enfoque Monetarlo de la Balanza de Pagos: 14.4El Caso de Colombia,/ 1968.1980," Revista dePlaneaci6nyDesarrollo(May.August 1982); and for Interest rates for 1974-83,Patricia Correa, "'Determlnantes de la Cuenta de Servlclos de laBalanza Camblarla," Ensayos sobre" PolficaEcondmlca (December 1984). r


Note: For 1967, the Interest rate was assumed to be equal to the 1968 rate.

Interest differential = (I + nominal rate)/(I 
 4 parlty rate)- 1. 

-. ' b Parity rate ((I+ Eurodollar) (I+ devaluation) - 1. 

nonfood without coffee. The second classifies agriculture as traded and nontraded, and
makes a distinction in the traded sector between importables and exportables, the 
latter comprising the coffee and noncoffee. sectors. 

The data in Table 10 show a. clear pattern. For agrlculture as a whole, relative
prices increased during 1970-73 and 1975-77, fell during 1973-75, and decreased
continuously after 1977. This movement in relative prices islinked to movements in
the country's externabterms of trade, which are dominated b movements Inthe price
of coffee., Icardoiaebymvmnsnthpie

Coffee and Noncoffee. To clarify the movement of relative prices a distinction is
made between coffee 'and noncoffee agriculture. Then it can be seen that the price ofnoncoffee agriculture rose between 1970 and 1974 and declined afterwards, with the
exception of 1977 when it increased by 6 percent due to a substantla hortfall in
trend output. Thus, the underlying forces that reduced the relative price of noncoffee
 

,.agrlculture were present from 1975. 

Coffee prices do not show a well-defined trend 

,

between 1970 and 1975 Between
1975 and 1977 the price more than doubed, then declined consistently, by 60 percent,
until 1983. 

The decline in noncoffee agricultu.re prices began in 1975, but a sharp fall of 10percent took place in 1978. The largest decline-16 percent-occurred in crops, andthe smallest one-3 percent-in animal production. In 1979 there was a further 6 
percent reduction In the price of noncoffee agriculture, and for the rest of the periodi 
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Table 10-Relative price index for agricultural output, 1970-83 
Item 1970 1071 1972 1073 1974 1976 1977 1978 1979 1980 1981 1982 1983 

01.02,03,08,1 2j t)8.2 -. oo i:'.11.' 27.-1 0 .7 2.0 82.8 .7 81.7 
Noncoffee 2.3 ')3.1 ),.8 05-1 1 . 08.3 103.0 03.8 88.0 8'.2 32.0 82.5Crop oductionic0.7 7. ).),.3 1d. l0t.o 07.0p02) 7. 0. I 85 70 '.. 7( 7 ,

Ani.lal poduction (031 1.2 C.0Q0 10.2 1 11.3 OQ.o 1 37.5 '4o. 8' 3 hi P. .73 o 
Sugarr 1 2. -6 . 87.2 88.3 ' t3.o Q08.2 1'.Q i04.5 05.3 20.: 08o -5.3 110.2Coffee i12.6 Q 0 i0 .3 !20.0 103. 3 51..5 1 2.2 i 0o.p- 7Q..7 L'c 
Pergantino coffee (0l1 . p.5 0 . i 12.8 100.5 35.3 175.3 1 0.8 1o.0 10 7 3.Processed Coffe 108) 13.3 0,.R 124.C' I.0 222.3 150. 10. i O Q ., o
Food Q!. ,03. Q,.2 i 05.2 oio.8 07.3 103.1 0 .7 
 P 5 82. 2' 82.4

Nonfood .2.,I i05.6 181.3 1 5 00.7 1 4. 3.Nonfood noncoffee Q5 0 2 10 i . 080 115 04/7 -77. .. 
Tradables ". C ' 8., 0 .7 I . 30. 118.0 00. o.2 8o.5 

Exoortables o.3 o r0, i0o.3 707.0 22-1 148.7 125.1 103.7 0 .c 854.2Coffee (011,08 1 25 0. . 2 02.3 140.5 112.2 l0 0. 8
Noncoffee 8I.D . . 1 000 i00.8 11 102.' 1 1'04 I.. 57. . 38.7
Importables ,. 77.4 - F) 0) - 03.2 81.0 8 o 5. 5 

Nontraded 102. .0 1055 .4 08.0 80.0 81.3 7(,0 ., 74.5 
Relative prices within the agri 
cultural sector
 

Tradablesinontraded 03.3 
 00 i1. .. 130.5 1'J. 24.8 i 2. '10. 13.1Noncoffee tradables/nontraded 8.3.8 0 5. . '. .i l00 O 0 113.0 . !2.3 117
Coffee/nontradeo 000 Q. .0 0 o 00 00. 7.0 j3.O 7.c 8 ).5
Noncoffeetxportables/nontraded 7).2 7-.1 5 80 0' ' 1t7.. , '5 ' o 
Importabie/nontraded 0. . 04 ,7 i 05. 0 . 101.3 0 0 00Q 15 113.3
Coffee/noncoffee agriculture 122.0 0'2.7 0 . i . 1 3 ,. Ip 00.7Exportable/importable 08.0 .7r, I 01 Q3.,2. .I 1' 3 1 0 1Q0. ;Q.5 o07Noncoffee exportable/importable 83.7 p7 (.4..' .7705.0 . '08
Food/nonfood 8..0 O.5 '' . i 0 1.01 .3 102.t)Food/noncoffee nonfood 05.0 .< ' . 0. ' 08.0
Crops (02)./Animal sector (03) 1 10.5 100.3 ? . P 0 1i7. 8, W i . 85 9 
Sugar (12)/animal sector !03 04.0 9.4 go .. 20 !-' .. 1 0. i 8 . 1C 
Sugar 12)icropsl2l 85.0 4 . 1". - .'4 I5.2 148.0 

Source: Derived from Colcmbia, Departamento Administrativc, I -std DAN1i, Dision a, Cuenra. ,.'aciona!es, Workingd; isca Sheets: I070 83." 
Bogot, 1084. 

Notes: This table shows the implicit price of gross value of agricultural output relative to implicit price of gross value of nonagricultural production. The numbers
in parentheses are the national account codes for the various c':mponents of the agricultural sector. 



1080-83, the decline reached 0 percent. As for coffee, after the increase in prices in1975-77, it fell20 percelnt in I978, a decline that continued, reaching 20 percent 
between 1079 amd 1983. 

P00o(1 /1 N,'fl.Oi,. r tlhe I()(od( and nonfood sec.tors, lhe pattern of relative pricei.'rn. ; ; ;mjfa ,il fri ,uff' lmd ironcoffee agricuilture. Excluding the effectsof charwe in riffe., rrices in nnfl)lood agiculture, is relativc, price increased betweenI 1) aid b . rhcliirwd in 1)7s, ri ,w',gni in !Q76, ald clII steadily afterward.
Sinillirl'. lhhri plic )I inriLcrased I 't h wer 1970 aid 107d and, excluding
1 77, k-11 I I lI wo 1 a r71d 198:3.ri I Q,,. 


fH' c i,', ut
l ti ,' r,.l price ofrtcrioffee agricirulre was tumwv-ly distriburcd 
.". !; :,
ml li d, Iot o)i' tr(r(1(, a defined trend during tire peri-)d, and theyVa h'r i, x) ,r,sillri A , large v.rrialir.n illrhe intefllational price of sugar.pric h)i i r1, rdimirm i 1977 

The 
led 20 ietice bwtwe and N983. The sharpest

dt.(Iil, , . , .'.il,, 1971 ard I 83 -2, percenr--r-nrt place in tie crojs sector.' .; l ,n+, , ,lim. i itsprtolam cm most likely exerted a strong negativerrOur in. . ,,in;r,i~ iim ill lris s(tor. ()n tliolher hand, the decline iii the price ofth in r 

1it.plic,, ! !,M() ( liliv rivd rljtivc ir)vhit 


i , ' i o( ii.ric r( al d proictioin (most of it livestock) probably drove 
iUwould hav been otherwise and may

i Jl1w mh ,,. i, ldoplioll (of liglc! 'vi! technologies in the livesrock sector. 
//;/10./i ,/VIn lbk, Movem/enits in the prices of tradablr products arerir nxril, I ,i, r,1i0ri.;ililtlir price of coffee. lFxclodirg coffee, the relative price of

fIrnsrfinO~' liii ret nc-~],/Svcer IQ70 mnd 1974 and declined afterwards. The pricei.1, nrri ,f , lr>i~lg;t[ , ilcrased 35 percent bewcell 1W70 and I974, fell inl 1975,iri ,ls,,, i ,', fellii (In )77, anrdl 20 percent between 1977 and 1083, Prices forOic, 1,-1frI lm ircreased 8 perreut iwr-ent, 1070 arid 
lrt 

1Q74 and fell 20 percent
riwl- U/.) ,iri 18 ". Beiwecri 1)73 and 1983 the largest decline in prices (33


p'rccn ,oWm ji .ill Ilie rontlradleid sector of agriulture. A tentative explanation for
hrihiesult 1,, s irr1 ii,ir)l rlptl the nontradable sector of agricu lltre is composed of 
i0,,d Iiir p larrs.s, Cassava, aid plantainiir-r, for which the income elasticity of demandis ratl>:r rrr (S A)p)cnd ix I I. For these products the growth in dernand was smaller

ha1ir th. micrasn, ill prodirctio, especially for those where sirbsrrritial improvements
 
illprrrdm i.iv 
 ,,culn il (for rxamtrpl, potatoes).lre irm , ill fill, pricnts of noncoffee agriculiuie between 1970 and 1974 canexu!lalil:d I, r'ow!-,t; iisermt mracroeconomic policy tmariagcnient. plus some tradeliteralaiz iiml, viki: h-d mr an increas in the real exchange rate of riorcoffee agriculture.
lhc prnic, dfp c Pi)7. ca-m be explained by increases in the terms of trade and inill.v(dilr ,ir u:" clr,..: 'rts in the second half of rhe 1070s, plus a large surge in,1Ivrri~n ,.Ii <' ridii i in ihe late I970s and early 1N80s. The monetization arising

frllr Oh il(IVf.tir ii irrierriat iroial Ieserves wras partially offset by a central government
mirpis in 107678. fwrich avoided a larger deterioration of tle real exchange rate.Thr lige fiscal deficit that begani to develop in I97) becarie an important factor in
maimIi~lill1 thIn doiwna rd pressre il the relative price of traded commodities after 
that yeal. 
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4 
A MODEL AND EMPIRICAL EVIDENCE 

Conceptual Framework 
'Ihe Colombi;in conomy cai he c.onsidered , Ynmall sncmiopen economy which is 

a pricetaker n11goods and capital markets. Trade in commodities and the mobility of 
capital are hampered by restrictions, and adininisirati'e controls. There fore, in mortel ing 
such an U(ononly, domesltic prices are affected by international prices ard foreign 
interest rates, a; %ellH as by domestic policies." 

Tbhis chapter e ai nines the effects of an increa se in prices and exports of coffee, as 
weil as the effects, ol growing government expenditures and fiscal deficits, on the 
competitive position and production of noncoffee tradables, with particular emphasis 
on agriculturc. In order to illustrate the efflct', of changes in terms of trade and 
government expendit ire on the real exchange 'ate and the relarionship between lhe 
pri.IUs of tradable arId ottradable commodities, a small opcin economy with three 
commodities is analyzed. They are riontraded cornioditics (N), coffee (C), and noncoffee 
tr'adables (T). 

In this model there are two relative prices: P. ;,/l', itid P,: P./P., where P,, 
is the price -)I notirraded comtmtdiries, ) Is tie price o, coffee, and P1 is the price of 
noncoffee tradables. 

It is assumed thtla the supply of each comoiodity depends positively on its own 
relative price, on the factors of production used, and In the available technology (t). 
It is also assumned that each secior j(j N, T, and () uses capital (K), land (1A), and 
labor l.). That is. 

P , L , KN, , A ~ (1wher N, N, (PIl , at ,wher'e 

ON, /(T A.0, N,/aP: 0,'N0, ,",i .,, N./'i',N,,*NI.AN, /[t '0; 

'. T.(PN, P:, L1 , K ,, ILA 1.,t), (2)where 

oTJP1, - 0, )TS/OP C ' 0, (T,'/ .i, Y, /,,K Kl,"'1/ (iLA t, T /at >0; and 

(3), LA ,: t),where C, C,(P ,CI l , 

aC, hiPN 0 , irC,/, , :, ,C/)K 0.C/,.,0., 0, LC/, , Cht 

' The model prese ted in thi, w, 1Ion is ha . 0 onl Rudigecr I)on ibusch, Open fconomy Alacroeconomics 

INew York: Basic Books, 19801, h,oters 6, 7, I0, ridI II; Carlos A. Rodriguez, ";asio Piblico, Deficit y
Tipo Real de Cambio: Un Anilisis d s;s hterrelaciones de Largo Plazo," Cuadernos le F'cononia57 
(August 1982): 203216: Ja'b Frenkl and Miciavl Mussa, "Ass Markets, The Exchange Rate and the 
Balance of Payments: The deforn,ilaf ioai of T)octrine." Handbook o,'nt ,rnationalLconomics, ed. R.Caves 
and R.Jones (Amsterdan: North Ilolland, 1985); ,rod %V.Max Cordvn and J.Peter Neary, "Booming Sector 
and Deindustrialization i a Small 0)pen Economy,' ljconoinicJournal 1.12(l)e,:emter IQ82): 825-848. 
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In equation (1) the output of nontraded goods increases with an increase in its
relative price, while in equation (2) the output of noncoffee tradables declines as the 
relative price of nontradbles rises. In equation (3) the output of coffee increases as
the relative price of coffea rises. Au increase in the price of coffee renuces the combined 
output of nontraded goods and noncoffee tradables, but the effet on the ou-rut of 
each of these corn modities is not clear because it depends ol the ielative factor inten­
sities of the tradable and nontraded sectors. For purposes ol this exposition, it is 
assumed that ap increase in the price of cfhtee tetnds to reduce the output of both 
tradable and un(raded connodities. 

Total aggregale supply (total inconel measured in terms of nc'ncoffee tradables is 

' ): I , : . ". , . (4 ) 

To simplify the exposition, on the demand side iWis assumred that ill coffee production
is exported, and that chlianges inh" ityc of coffee do not affect the demand for
tradables and nontraded goods, as far Ns the sulbstitulion effect goes."' The price f
cofMee aftec , he demand for alah. and Itotliradtd goods via chainges income an d 
expenditure, which are pj:svet\ reAted ito th eprice of coffee. In other words, the
demand for tradables a.nd nontraded pots can he expressed as a function ot one relative 
price, that J l lt)ictffee irad'ales, an(Jof tge!: ate 'xpenditure. It is assitlted that the
deland for nontraded goods iltCrCa:s with Jccreases in price and incrcases in expen­
ditur. ()t tlfe oiter hand, thc dt nianld tot noncofee tradables increases when the 
price of non!trded d)nis dnd teuilure rise. The tVdemand or nontraded goods and 
tmtloftee rta'dables cin I h(NlctXfffCs!ed as tohlows: 

where N, (P 1 (5) 

0(0" /WE)(aN hhPN) 0, -0; and 

where Td j "(P , E), (6) 

S0, 'aNn/AE) - 0, 

whe,'e E stands for total expenditure. 
Equilibrium in the market fOr nontraded goods is established when demand equals 

supply. That is, 

N, N~j. (7) 

Equilibrium in the traded goods mnarket occurs when there is equilibrium in the 
nontraded goods sector and the current account equals zero (incomle equals expendi­
ture). For equilibri itO in the traded goods market to exist, it is necessary that 

1 [or at Cxpw 1ti)1; :- cictt it - o - ! auo'torritpul t l the plice11a-IeI lf ii 
of the toa in t'xt)(ii I :Li,- r-el , adtq' r , "I trititi ,,.ItHS t(imdnsiri ."nd i(atitI This tssltttt)thI I r, . , iw(au-t It ;lill 1k t1icrll of c'Otl - outilpl iS expotoa dt alnd 1h: own-price 
elasticity of demand fhr t-,- tv lw. 
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T , 1,C T . (8) 
Effects of Changes in Coffee Price 

From tet,above set of equations, what happens to the real exchange rate when
the price of coffee goes up can be examined. With the level of resources for the economy
held constant, :ne rnarket for nontraded goods is looked at first. On the supply side, 
an increase in [he price of coffee wili draw resources out of the nontraded goods sector,
thereby crea'irg all excess dernand for nontraded cornmodities. ()n the demand side, 
an increase illIlie price of coffee ifcrcases the demand for nontraded goods on account 
of its effect on real ilcorre anil hence, ol expenditure. As a result, an increase in the 
price of coflee, will reitd to create an ( xcess demand in The ntri'aded goods market,
thereby increasing their price. 

In the tradable _,go anods marker, increase in the price of coffee reduces the supply
of nloncoffee fradaltes as resoulcs,'s ire taken awivy by coffee. This resource movement 
effect creates an cx0K. ; demand for trradables lcormibined output of coffee andnoncoffee)
andtcilds t, 0-1ti) price of nothtraded goods. However, this is only one of tiher'iI( 
effects or lhla_ it illIii,_, 
 the price of coffee. Oru the demand side, an increase in the 
price of coe ihf,&ucraincome and hence expenditure, thus driving up the demand
for nollcofhee tradalih ..Therefore. the nlet effect of the increase it) the price of coffec 

,
isto incra tiltxcess-, demand for noncoffee tradables, thereby pushing the price ol 
nottradec goods r)"vwuward. 

Moving now it)the effcc:s of cofee on the tradable market, there are two. First,
the ircrea,e in th price ( I coffee increa:es the total supply of tradables by an amount 
equal to hIe irncic.. : illthe price ot coffee. Second, the increase in the price of coffee 
draw:s n-scnrces twaro coffee production but takes them away from the noncoffee 
tradable aInd tiriradd sectlor;. P'r.esullnably, t!!e new allocation of resources is better 
than the old oilt', which Ireans that the overall effect of the increase in the price of 
coffee is to incra,,, the supply of iradables. I'ths, the two effects--price and quantity-­
tend to increase thIe stupply of t radables. The expenditure effect on coffee does not take 
plache becaise it is a.ssuioted tlat all coffee production is exported.

To stulllilari,,e, it Ithe ,as of tradables, an increase in the ptice of coffee increases 
the excess derrarind lo norrcoffee r.idables and the "cess supply of coffee. tThe [et
effect is lol defitied. tlowever. ,hro i a stronie prmoim ption that tie increase in the 
price of coftl e tends to create art excess supply of tradables, thus driving the price ofnoncoffee tradable>, downward. This is presumed because coffee dtaws resources out
of both th nor coffee tradable and the nontrarled sectors; therefore the increase in 
cot fee onutprr t i,arger thanl the decline illthe output of noitcoffee tradables. On the
 
other hand, Ilw increase in demani fo, notlcoftee iradables due to the expenditure

effect is , tharl the increase i, 'te value of caffee exports because part of the
 
increase ill iicolire kequal to tIre increase in the value of coffee exports) is spent on
 
nontradables. Therefore, ai increase in th, price of coffee lends to increase the price
of nontradables rdalive to the price of noicoffee tradables. 

Government Expenditure, Interest Rates. 
and the Real Exchange Rate 

Government f.v;)enditre. In the discussion on the effects of an exogenous change
in the external price of coffee, it was mentioned that an increase inthe price of coffee 

1"In thv Caw W (o t.rc,'v,,ippland suip)y (,it the same because it isassunmed that there is no 
donrestic c(u mwi(l, t,,ri (itc)I( 
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affected total expenditure via its indirect impact on income. In this section the effects on relative prices of changes in government expenditure are explored.To analyzu the efect of changes in government expenditure on relative prices,is assut.ed h't total expe'nditure is divided litweei 
it 

government expenditure (G) andprivate expenditure lt,. I, depends positively on disposable incorne Y, and negatively 
on the real i eret rale 1r That is, 

F 1:1 (;. (0)
 

Ei lil'f,, r) I-(Y I, 1, (10) 

where I is government revenue from taxes; 

, , , I) 0 ; and AE, r 0. (11) 

The government, in turn, purchases nonttradable (C.) and noncoffee tradable goods(g. ).2( 
Equilibrium in the market for non tradud goods is established when demand equals

Supply. That is, 

N N,, C., (12) 

wher, N, n1oW represents h(, de nand of the private sector lo nontraded goods.
Equilibriun in the traded gouds totiat

nontraded occurs when there is equilibrium in thegoods secter ald the Culrrlt lCC(ur equals zero (income equals expendi­ture). To have equilibrium in the, raded ,,,ots muarket, it is necessary that 

T , t'1,(, 1 . , . (13 ) 

where T, now represents the dunland WfI the private sector for noncoffee tradables.It is assumed that he government fltnarcs its expenditure entirely with taxes. 
That is, 

K G, Q I. (14) 

An increase in givrrnnni expenAtru itict-ases the demand for nontraded goodsif the governmeni t's lIppensIy to 
) 

purchase thern is iigher than the private sector's.In that case, the prie ol nocoffhee tradabhes will inciease. This result holds whetherviewed front tht r01tradcd or the traded good; markers. The initial statement corre­
spinds to ih analysis from the rintraded viewpoint. Viewed from the perspective oftic market for tradabhles, tie, increase in the government demand for tradables is lessthan the reduction in the Ienann ot tradable:; by the private sector induced by theincrease in tax(.s. 1hius, an excess supply of tradable goods develops, and to haveequilibriumt in that inarkei, the price of iontiraded commodities tMust increase. 

i,l i1 11.1ii?t tl 0 '1ril (lf ,ill(' l jI(IntiiJ.'Ii it tl thi lifiti iu t'c ,tI di llril t >(iui f'n lilld itcs riighl,itlif ar ,irni):v'h t imirctalkisit ill itll'cefiti- ;,t the( Naiitea 
oiom batl! C :;t, biCllS( itt. V ': rrllWl.iT iV 11 i iporitlt purchaser of(;rk, iuntld N(I:T . itic u coffee prc !htl IV Jtlel'r 'ii~ii t 

ysOdty>i (0[is rx - d, however, it
N ( ]t lts' act-. ,S a11nistifrtr ten ifc (-th"pr~iic~rs;,in which
I, jU~ifit'd, (;t - ic itSiu lpli3in 
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When government expenditure is financed with external loans and money creation, 
then the budget constraint of the government is given by 

G I , ,,, (IS ) 

where lB stands for net to eign borrowi and I,, is tmtoney creation tiat finances 
governeneit expenditurr. 

If the goveranients propensity to spend on traded and nonlraded commodities is 
independent of th: mtho d of financing, and if the government's marginal propensity 
to spelnd on notitra~dd goods i larger than that of the private !;ector, then an increase 
in g vernuent exptiditr;l e will increase the lrice of nonlraded gonos, no matter 
whether it i,; liank , , .ith fereign borrowi!ig ,! credit from the Centre'i iiank.

Ih1 (leful oif .ovelitucnl t expndittirec on relativ, prices is s:-mailer it the public 
cotnsiders that i tiha iv 1)bt(t i trf-v- to pay ti, goverinment's external debt. A 
sittmilar easning atl. if (entlllal Bank (r,..dit to the g,1ertinit has to be repaid ill 
tile future. Ihils, tie public \vwo d discount future taxes andi adjui its coisultption 
correspondinvly. itt thi, ca , he situation is thle same aS the one ill which all govern­
llettt expttndittre is linatlicoi with taxes, and the extent of the effects of such expen­
diture uiependk on the rlative 11 t 1.11r and ptrivatei let ertt sector propensities 
to spedrd (1l lnottiraded i OtlI )iti.-. 

i-or ln ,t ,,f thi, p riet d under atalvis, the (,dom ian public soctnr ran a deficit, 
whihIt va inanc d in piz witlh iiv.tq";tt ,avttgs, in pal ml1oneOy creation, andq with 
it part with lruij/n hoallTihus, the IlCYSHIVS (ol the llltarket flo oOntlraded goods 
create(d by nitses in giiUerlUit txpen niutdid exist, thereby producing an excess 
drutird it totttA cottli(ti.s that pushed their relative price ill). Therefore, a 
poitiv . t It g!p\'ittflti t ixp',! itur( on lith prif of nonlraded goods should be 
,X!c !t'd. 

Int''r(cP . tttrft r'!,s are the link betwee savings and investment Savings 
are u.sed litletf g ll and extntet t, ill( latter is part ofto the 1Vt.ntili- ficit iln and 
It](. proce's of capital accutunilatiot, which will be deilt with in the following section. 
1trl., tite impact )l changel s in t e rat, oeil the ielative price of nontraded 
cotllin dities is discu!sed. 

I oking at the narket for nontraded c(mm(odities, an exogenous increase in the 
interest rate redcus expenlitire and te dematnd for nontraded goods, thereby creating 
a'-t excess supply that drives their prie dovnwa r. Oi the other hand, looking at the 
market for noncoflee tradables, a higher interest tate reduces expenditure and creates 
an1excess supply, thus drixing the price of nontraded goods up. In other words, tile 
final effec: of chatltges in) the itteret rate on the relative price of nontraded goods can 
be positixe or r'gative, beause it depends on the relative size ff the excess supplies 
of nottraded and tadablc goods. 

l(e~vver, if tlu liewtaded g fft, w('ftor is clip=,s(I' mnainly 1f services, where 
cuange; in t inthee ast probably have little fr no effect on expenditure, and the 
traded go(ods sectot is colposed of commodities, where the effect of the interest rate 
is consi(lt able, an inctrase in tMe interest rate will probably increas, the relative price 
of nontraded goods. According to the classif(ialion (i the various sectors presented in 
Appendix 1, the tontraded goodn; sectfr is cotptosed to a large extent of services, 
whereas the traded goods scwr is composed mainly (of t.atmfactured and agricultur-al 
products. Ihus, Ihere, is a Sironti presurption that increases in the i;,terest rate will 
lead to an in rca- itt the reltive. pt i(c offnon raded goods, 
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Growth of Resources 
Relative prices can be affected by the growth of capital and labor and by technical 

.--change. In.the same -way, the -stock-of-cptl -h ao oc-'nvary with changes in relative prices. A detailed treatment of these interactions is beyondthe scope of this report, but it is worth pointing out some aspects that are relevant fordetermining the impact on relative prices of changes in total output.21The growth of resources increases the output and the demand for all commodities.The final effect of growth on relative prices depends on the relative growth of demandsand supplies of coffee, nontraded, and noncoffee tradable commodities. To simplify theexposition, on the output side the discussion is carried on in terms of the effects ofoverall growth on the output of each sector. These changes In Sectorlal output are thencompared to changes in the demand for each product due to economic'growth.
Briefly, growth may affect relative prices in the following ways. From the viewpointof the noncoffee tradable sector, a faster increase in demand than in supply may generatea deficit in the current account, which would haveto beclosed by a fall in the relativeprice of nontraded commodities. But, viewed from the coffee sector side, when coffeeoutput grows faster than the output of noncoffee tradables, a potential surplus in thecurrent account develops, and the relative price of nontraded goodswil probablyincrease. Viewed from the nontraded goods sectors'side, the price of noncoffee tradables

tends to increase if the demand for nontraded goods increases faster than its supply.The final effect on relative prices will depend on the relative size of these forces. Therelative price of nontraded goods will Increase when three conditions are met: first,the demand for"nontraded goods increases faster than its supply; second, the outputof noncoffee tradables increases faster than its demand; and third, the output of coffee
incieases faster than that of noncoffee tradables.

In sum, the relative price of nontraded goods depends on four variables: the growthof output, the price of coffee relative to noncoffee tradables, the real interest rate, andgovernment expenditure. It is expected that an increase in government expenditureand the price of coffee will increase the price of nontraded goods if the former is biasedtoward nontraded goods and if the latter increases real income and, hence, expenditure.
No strong presumption exists on the effects of economic growth and interest ratechanges on the relative price of nontraded goods. However, If the nontraded goodssector is composed mainly of services, then an increase in Interest rates will tend to
increase its relative price. 

Monetary Dynamics and Capital Inflows 
To Introduce monetary aspects in this model, the following demand for money


fu.ction is postulated:
 

where Md/P = L(i, Y), (16) 
(OL/ai) < 0, and (OL/OY) > 0, 

where i is the nominal interest rate, and P is the general price level. Equilibrium inthe money market occurs when the supply of money, M, equals the demand for money, 
Md. That is, 

21An application of these interactions for Argentina can be found in Domingo Cavallo and Yalr Mundlak,
Agriculture and Economic Growth In an Open Economy: The Case of Argentina, Research Report 36(Washington, D. C., IFPRI, 1982). 
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Ms=Md=PL (l,Y). (17) 

_ChangesJnthe. money_ spply take place via. changes in domestic credit and changes 
in international reserves. 

As postulated at the beginning of this chapter, the Colombian economy can be 
thought of as a semniopen economy, where government regulations restrict capital 
mobility butwhere domestic interest rates, nevertheless, follow the parity rate, l*(1 + ), 
where i* is the foreign interest rate and , the rate of devaluation.22 If this is so, the 
level of the domestic interest rate depends on both external and internal factors. This 
means then that the adjustment is not instantaneous and, at least in the short run, 
monetary policy has an impact on the economy. In the long run the domestic interest 
rate adjusts to the parity rate. 

It is also assumed that the government follows some rule to fix the evolution of 
the exchange rate, but this information is exogenous to the model. The adjustment of 
the domestic interest rate to changes in domestic and external factors takes place 
through a coefficient 0 per unit of time on the external factors and (1 - 0) on the 
internal factors. The latter is given, in turn, by the excess demand for money. Hence, 
the nominal interest rate is given by 

i =0[i*(1 + )+ (I 0)(Md/P- M/p). (18) 

Replacing equation (16) in (18), gives 

i= 0 [i*(l + 8)I + (1 -0)l (i,Y, Ms/P); (19) 
and 

i i (0, i*, 6, Y,M/P), (20) 
where 

ai/ai*, ai/cm, ai/aY> 0, ai/a(MV/P) < 0. 

Equation (20) represents the evolution of the domestic asset market in the short 
run, where the Interest rate will depend negatively on the real quantity of money and 
positively on the external rate of interest, real income, and the rate of devaluation. In 
the long run, the disequilibrium in the money market disappears (Md = MS), and the 
second term of the right-hand side of equation (18) becomes zero. Moreover, in the 
long run, 0 tends to I and i tends to the parity rate i*(1 + ). 

Equations (7) and (8), denoting equilibrium in the traded and nontraded goods 
markets, can now be combined with equation (19) to obtain a better idea of the forces 
at hand. Equation (8) now includes the capital flows (K) induced by the difference 
between the domestic and parity rates. Defining K as 

K = fli/i*(1 +) =f(x), (21) 

22 See, for example, Sebastian Edv6rds, "Money, the Rate of Devaluation, and Interest Rate in a Semi-Open 
Economy: Colombia, l 1 8?;~umnalof Money, Credit and Banking 17 (February 1985): 59-68; and*19W 
Sebastian Edwards and Miisin Khan, "Interest Rate Determination in Developing Countries: AConceptual 
Framework," IMF Staff Papers32 (September 1985: 377-404. 
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.4.. where 

and :­

dK/dX >0..
 

Equation (8), which shows the budget constraint in the traded goods mnarket has ti, be 
modified to 

T, + PCC4-K =Td.- (22) 

Equation (22) represents equilibrium in the balance of payments. Once this is obtained,
the effects of terms-of-trade changes and variations in government expenditure on
relative prices can be analyzed. Graphical analysis is used to examine the effect of such 
changes. 

Graphical Analysis 
The graphical analysis is based on equations (8), (20), and (22), which represent

equilibrium in the nontraded goods, assets, and tradable goods markets, respectively.
For simplicity, it is assumed that the exchange rate is fixed and that the expected

erate of inflation is zero (,,r = 0). Then, as a result of these assumptions, i = r = i*. In
Figure 2, where r = i is measured in the vertical axis and PN in the horizontal axis,
there are three schedules. The curve NN represents equilibrium in the nontraded goods
market. It has a negative slope because an increase in PN creates an excess supply of 
nontraded commodities, which is eliminated with an increase in expenditure via a
reduction in the interest rate. The curve T7 has a positive slope because an increase 
in the interest rate reduces absorption and tends to create a balance-of-payments surplus;
to eliminate the surplus, an increase in PN is required. A capital inflow requires an 
increase in the relative price of nontraded goods to maintain balance-of-payments
equilibrium and, therefore, moves the curve TT to the right. Finally, the AAcurve 
rcpresents equilibrium in the asset market and, from equation (20), it has a positive 
slope.

The working of the mudel can be illustrated by looking at the effect of an increase 
in the price of coffee. Starting from an initial equilibrium position in E0, with i= i*, 
an increase in the price of coffee increases real income, creates an excess demand for
nontraded goods, and shifts the NN schedule to the right, to N'N'. The '1 curve has 
two forces operating in opposite directions. On the one hand, the increase in real 
income creates an excess demand for tradables that has to be eliminated by a reduction 
in the price of nontraded goods; for this reason the TT curve has to shift to the left. 
On the other hand, a higher price of coffee increases the inflow of foreign exchange
and creates an excess supply In the traded goods market. The increace in real income 
due to a rise in coffee prices, dY = PdN, + dT, + PcdCs + CsdP,, is smaller than the
increase in foreign exchange earnings, dT, + PCdCS + C~dPc, which means that expen­
diture on noncoffee tradable commodities increases by less than the rise in foreign
exchange earnings. Therefore, an increase in coffee prices creates an excess supply in 

2 3the market for tradable goods and shifts TT to the right, to T'T', and pushes pN up. 

23 The reason why real income increases by less than foreign exchange earnings is that income increases 
less than the expansion of coffee output because the output of nontraded and noncoffee tradable goods 
declines by the resource movement effect!. 
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Figure 2-Effects of an increase in the price of coffee 
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!u(e to ilh,. in theincrease money supply induced by lhe trade surplus, AA shifts to
the right and tends to lower inlerest totes, The snort run eqHuilibrum is at l with a 
higher ) an,.Imd a lower interest ra e,i,.

However !)ec't sr i,. is Itwet than i' ljunrc is i ca<tpital outflow that reduces the 
nonv .supply ,inkds1lifts 1I'' to 'F" tanA'A' t' A"A". The lon-run equilibrium
position is i wi t at' l itiv' price I'.> loveF than lP!!,and interest rate i(. Then, in
tiheshortfullrun iliv'ie shno ,"and iill'. 1hh )un eCjuilibriuMnttlri, P. will bedetermined
lylk at ,t r - r.i irlcnnlw. the extern,-I ierms o(ft'a(ie, ard the extetnal real rate of 

T'' i; ts (1flittsc;l licy,-allanlso be looked at graphically, assuning that there is an itco.m, ew'e''('rniet-it uxpenditiUc finantced wih taxes (see ­igue 3). The a.sump
t'l
Otis tha lgoierollitt op)'nditti:, is biased lowr'd domtestic goods and that private­

sector expiditure is biasd toward traded goos are nainitaired. The initial equilibrium
positioti is I-'. goVernlit expeture shifts the NNAn Jcwdt ineV curve to the right,
to N'N', ajnd the TT ctjrve, to tihe ei-, to 'T'. Te twO curves, T'T' and N'N' intersect 
at U, at a higher intwirest rate, iI.A higher (hmestic ilterest rate produces a capital
inilow, atld the real qiatit ity of money itncreases, thus reducing the rate of iitercst.
Ih1be highel capital itlfluw mnves the I'''curv, to right, and the higher quantity

oh n lmney does Illlalle thing to the AA ctiurve. The tovernent of the curves AA and 
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Figure 3-Increase in government expenditures financed by taxes 
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T'1" to the right continues until a new equilibrium position is attained at PA, higher 
than the initial one (Ilh2j.In this case, an increase in government expenditure increases 
1N, and the prooducion of Iradables is discouraged. 

Empirical Results 

To exam inc the 'iecis ol terms of-trade changes and govern ment expenditure on 
tIN real exchange lai, a real exchange rate equation (price of tradables/price of 
;,ol tradablhs) is mateilieThe real exchange rale is (thetrired by the external terms 
of Irade, tli size of err'xpeidittr to GDP,per capita real income,g vr' roll relative101 
and tlh,real iteresi rai. (;OverVoint GDP becauseexpenditure is taken relative t,.) 
the impoltanlt thJl, ;IIdtif, lniil ,, influencer of ',ovrllinelt On elaive prices is 
how its spunrdirig changes in iekrtion to (,In rather tihan its absolute size. Real ircone 
isor a pe: Ca,pie hasis heca ,ise an overall iloeastre of the extent of capital0 
accunulation In' [lh it is a better measure of the relativecril aid also lecaos 
growrll aglgr, ga e demn11(. 

A:i (estimation o (the Jllanni r tmomcy is also presented because variations in 
excess dniand o, money MAI xp e iditure anritd relative prices via the impact on 
itterest rales. 

39 



For (he einpirical analysis, ordinary ieast squares regressions are run, and a correc­
tion for autocorrelation is done when it is piesent. 

Relative P;'ices of Traded and Nontraded Commodities 
'I'he 	nt;oi, hrus;1 ole,o! he ol i,,tednt, in the first p art of this 	chapter is theprtediction ,t.., a resl[tIof in incrcise in the terms 
pt ; 

of tri.de (mainly an increase int1k: plit .l Mid an tncrea-,'It.l illgoventmen (xpenditure (biased toward domesticgnodj), te eXth,12leate 'i );ICoffece se lors appreciated. In other words, the priceof tradable, ov, tIoncolle'- laft[)uls deceibU-;sc(d.
The 	estimating equation of tie real 
exchiatie rate 	1w tOe period I o7 83 i!,is f()llows: 

lo",I)(:gIT - ,; log P, ,orD) t u, (23) 

log natnrdl hlparith m 
PN price of non raded goods relcitive 

to the pricl of oncoflee tradables, 
R rtal teresl rate, 

PCC DP per:apita reil (;)l, 
PC price of cortee rialeiv, the price 

of noncoffee tradIbles, 

G consolidated l)lic :,(e-clorexpen
 
dilttre relative to nominal GDP, 

D consolidated pItIblic-sector deficit 
relativc to norninal GD1, and 

U 	 error te rttl 

The estimated equations are presented it,lbte I. The coefficients are significant,and the signs for the government variables G oJ D)and terms of trade tend to supportthe hypothesis lhai a iImprovetment it te terms of trade and an increase in governmentexpenditure it crease the relatiwc price of nontraded goods. The negative effect of 
govertt I.ent expen11d itlrC, oil the price of noncoffee tradables also lends support to theidea that 'll )ropensity o spendthe verrent's on nontraded commodities is higher

1hi1l itsptopernstt to Spend oi trIded commodities.
 

-
Ititinter,',tilw, to note that the interest rate' has a posixi.e effect on the price ofrn t td(e good>,. lhi indicates that ;olicie- that increase real interest rates lead, inthe 	 tIedittni rem, to a redIction if) the 	 real exchange rate, other things remaining
cOllstalnt. hi Jo iv eh-. of th(i t it, rcst rale ott the ielatliy, price of nontraded
goods is 11,oill1,reelerit with tlte pr"estptiot that increases in the interest 
rate 
will 	increse, relative pri(:cs.


',hle I I lso preet-,,.stitiates based on erulation 
 (23) 	but for three different setsof relative prtce:, Iised d dep, den va riatles. These price,; are ioncoffee exportables,nonc,:itfe( aricu! oral export"able:;, and nOllcoffee agricultural tradable goods relativeto the price of nontradahies. Tlee results support the argument of this chapter thatimprovenuents in ter ns of trade and increase.s in government expenditure reduce thereal exchange rat tor the nonCoffeCe tradabl,: sector in general as well as for theagricultrIt talsector. For this -,t of re,,essions tequadons 4-8) the variable representing 
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Table 1I-Determinants of relative prices of noncoffee tradable and 
agricultural tradable commodities 

Dependent 	 Log Per Real
Variable,/ Capita GDP Interest Raie LPC LTrBSPeriod Constant (T-I) T-l) (T-l) (T-) 

1 .28 10 

HQW) 


1I. N4. 	 0.2,; 0.0o fQ10)2 
(6l.4 


. 1NC .3.3511)F.1471 0.0005, 0.13, 77

(l(18 il3 (25.8 51) ,.125) {2.5 221 (3.0.3 5)
 

8,3 1 13 , .1 17) 10.01, 1 

3.I 	PXNC .1.().187 0.23.7 -0.007 10.1828
 
fIo0l0 83 12 03.1) ,A0001 1-2.589) {3.4 10)
 

1. IXNC 5.11811 0.7 16 -0.0217 ... -0.6084"
I00I,8 83) (7.901) 3 1705) -3.175) (-2.296) 
LPXANC 5.3Tr8 0)79( .-0.0203 ..• -0.6724 
S1011,0)83) 19.330) 5.612! f-3.834) 	 (--3.3769) 
,I.
PXAN: S.441) I.820o -- 0.0230 . --0.712 
I 08 8 31 (10.3,17) 11j 4.79)Q (-3.300)
 

7 I.PI AN(C 5.0117 0.8020 -0.0108 ... 0.0208

I90 83 110.5 l) (,4.')221 I - 5711 
 1.45 ) 

8. , P'AN ( 5.1)80() 0.7.115 0.0217 ... 0.7273 
I 083 15.2Q) 15.86001 5.507 I 	 ,4.8003) 

Dependenl Durbin 
R2Variable/ 	 Government Variable Auto- WatsonPeriod G (T- I) D-I} G D Adjusted correlation Statistic 

I.I IN : 0.12S07 .... .... 0.011 0.311 2.272
8.3"II W 3 3.5772) (1.I 10 0)
 

I3 ... 0.35.) ......
IINC 0.70 • . 1.512 
(1908 83) (2.0440) 

3.I lOXN . -0.4,', ' .... . .. ... 0.6506 . . 2.208 
!0IW 83 J --2.308) 

. IPXNC ... -0.0816" ... ... 0.783 ... 1.731 
SIW,8 81 (--f.604) 
!,IPXAN . ... ... -1.1045 ... 0.865 0.1001 1.588 
(IQ093831 (-2.9747) 10.421 ) 

. MIXAN: .. . ..... 	 -0.701' 0.822 ... 2.12 
11)08 831 
 (--2.415)

7. 1[P'i ...... -1.1811 ... 2 0.213,4 1.45ANC 0).8i] 

1Q09 83) 3.2001 10.4,171
 

. IPLANC ......... -,.9227 0.052 -0.1006 2.15

I10') 8.31l 
 -	 ,03) 1 {-1.513) 

Nots: 'IC is tlhe log of the price of nootraded goods over the price of olh I. I'XN(C i , l g,o[ lhe(price ol 
noncoffee exportables over tle price if rnonlraded goods. I.IXANC k lihe';o. of tl pl.' e ')frl,cofleeagricultural exports over the price of notraded goods. [.I"[AN(" iShe1log 3Oftileprice of notICoIfee
agricultural tradables ovei pri( nootnraded goods. IPC is fhe log of the price ol coffee over thethe (it

price of noncoffee tradales. HI B5Sis l1w log of litpric,'
of exports; ofgoods and services over the price

of go Is adof Ililplls veriJces.ritle, tlerwise inlicated, variabh-s are significant at the 01 percent
levelf(,lell)lrl Il lO 'Irl I stal (;is go,,'ei respefbt ti,-ics. llOetil diltres and D is fie government

deficit I I u ci , ho le' o!;cyear.
 

Significant at 98 per:t.,r.
 
'
Significant it Q0 perc 4.
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terms-of-trade changes is measured by the implicit price of exports of goods and services 
divided by the implicit price of imports of goods and services. 

Relative Prices of Agricultural Output 
and Nontraded Commodities 

Here equation 123) is used to explain the determination of relative prices for broad 
aggregates of agricultural products for the period I970-83. The years 1907-09 are 
excluded because lhe information required to construct the relevant price indexes is 
not available. Relative prices in agriculture are measured as the ratio of the implicit 
price of gross output to ihe implicit price of nontraded goods in r1e nonagricultural 
sector. 

Eqratiomr 23 is used because thp level of aggregation permiits it. In other words, 
the relative prices o agricultural proIduots an, explained by the interest rate, the terms 
of trade, real per capita income, And govrnient expenditure. Tie estimated equations 
arc presented in Table 12. 

TI(- first three equations in Table 12 are tI estimated equations or relative prices 
for tokagricrlture. All the Variables have the expected sign and except for real per 
capita ittcome are sivnificant at the 91) percent level. [he nonsignificance of real per 
capita income arises from its opposite irpact in the price of riontraded and traded 
goods within agriculture: Iegative for the first group of conmodities and positive for 
the second. The estimated value of the coefficient for the real intetest rate indicates 
that art inclease of I pe'rcntage point iti the interest rate produces a 2 3 percent 
decline in the relative prics if agricultural p)mducts. Therefore, the large increase itt 
interesl rates inthe external markets in the: late 1970s and early I980s al(]the internal 
policies that led to in increase ininterTst rates seen to hav'e beet important factors 
negatively affecting agrictullural incentives. 

The effects ol tct'tns of trade changes are felt positively in the present period but 
negatively in the following period. This is because this set of relative prices includes 
coffee, which composes otne third of agricultural output. This means that the Dutch­
disease effect ol an improement interms of trade (essentally of increases in coffee 
prices) is felt one period after this improvement has taken place. It is important to 
note tire high absolute value of the coefficient for the size of the publicsector variable, 
larger than one. This means that a I percentage ptoint iicrease in the size of the public 
sector reduces the relative price of agricuimral output by more than I percentage point. 
This is particularly important between IQ78 and I 983, when tle size of the public 
sector increased fron 20 to 39 percent of (lP. Therefore, a great proportion of the 
loss of coriper itiveness of Colombian agriculture in the late 1970s can be traced to 
the substantial inicrease in government expenditure during this period. 

Eiquations 4 and 5 of Table 12 show the results of estimat ion for the relative price 
of noncoffee agriculture. Real per capita income is not very significant, but the rest of 
the variables are significanl to at least a 08 percent confidence level. The nonsignificance 
of real income alrises from its opposite effect on traded and nontraded commodities, 
as shown below. 

Equations 0 and 7 report the 'esnilts fr the tradable sector of noncoffee agriculture, 
equations 8 and Q presnt the results for the exportable s.ctor of agriculture, and 
equations 10 and I I for tle importable sector of agriculture. Equations 12 and 13 
present the results for the tradable part of the food sector. In this set of equations all 
the explanatory variables are significant and have the expected sign, and the results 
are similar to the ones reported in equations 1 and 5 and in Fable 11. 
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Table 12 -Determinants of relative prices in the agricultural sector 

Dependent 
Variable/ 
Period Constant 

Log Per
Capita 
GDP 
(T-1) 

Real
Interest 

Rate 
(T-1) (T) 

L TTBS 
(T-1) 

Government Variable 
G(T-1) G D 

R2 

Adjusted 
Autocor-
relation 

Durbin-
Watson 
Statistic 

I. LPAG 
i070 831 5.02o4 0.2 7 - 0.02,,2 0.5077 -0.372 ... ... ... 0.88 ... 2.3 

!6.2421 [ .12101 (-4.75881 i3.3422 1'-3.7 i3 
2. L PAG 

1070-83 4.9301 . .. -0.0158 0.6155 -0.60609 -1.18l8' 0.92 ... 2.1 
(8.875) (-4.281) (5.554) 1-5.521) (-2.657) 

3. LPAG 
1971-83 5.1414 ... -0.02 0.5025 -0.6936 ...... -0.7585 a 0.93 -0.3311 2.2 

(0.943) (-6.8411 (5.062) (-6.718) (-2.569) (-0.8552) 
4. LPAGNC 

(1071 83) 7.5003 0.240 -0.0199 ... -0.7759 ...... -0.9529 0.90 -0.418 2.6 
(I5.2805) 1.835) (-4.581) (-4.596) (-3.196) (-1.3) 

5. L PAGNC 
1071 83 7.43784 

I12.821! 
0.2671' 
1. 709) 

-0.0155 
(-2.9471 

... -0.0. 
(-3.6 C, 

. .. -1.55 a 

(-2.806) 
... 0.90 ... 1.8 

S171-831 
7.L0PTANI 

0.5274 
Q.3807 

0.00 ' 

!2.818j 
-0.019 
(-3.211) 

... -0.7337 
j-3.268) 

• . -1.0894-
(-2.169) 

... 0.83 0.1743 
(0.719) 

1.8 

(1971.83, 
8.LPMANI 

0.49 2 
12.254 

C!.o806 
J.2701); 

-0.0228 
f-4.583) 

... -0.7992 
(-4.136) 

... ... -1.055 
(-3.332) 

0.82 -0.393 
(-1.088) 

2.1 

(1970 831 6.1034 
18.375) 

0.954 
14.374i 

-0.0282 
(-4.024) 

... -0.8798 
(-3.446) 

... ... -0.893 
(-2.492) 

0.82 ... 2.3 

(1971-83i 

10. LPMAG(1971-831 

11. L PMAG(1970-83) 

0.1464 0.528 
(8.(208' 14.84Q) 

7.0733 0.2822a 
(21.o1061 2.698) 

7.5603 0.3458) 
(I3.083) 12.241) 

-0.023 
(-3.5381 

-0.0172 
(-5.0771 

-0.0127' 
i-2.382) 

... 

... 

... 

-0.816 
(-3.472) 

-0.8793 
(-6.714) 

-0.7649 
(--3.962) 

-

... 

... 

-1.2658' 
(-2.502) 

... 

-1.2058 
(-3.046) 

... 

-0.8968 
1-4.156) 

... 

0.84 

0.91 

0.87 

... 

-0.611' 
(-2.11) 

1.6 

2.4 

2.1 
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Table 12-Continued 

LogPer RealDependent Capita Interest 
Variable/ GDP Rate LTTBS R2 Durbin-Government Variable Autocor- Watson
Period Constan: (T-1) (T) (T-I) G(T-I) G D Adjusted relation Statistic 

12. I. PA bi 
-'J70H33 • -0.7o33.02 ...... -0.8817 0.84 ...1 .34 i i I-3.114) 2.377lIL PAGF13. (P.7 1 - 30 i V1 0 0 0387' . -1.45' .. 0.83 0.304 1.0la.i.PC1 8.-3 5, 2. 1 3--2.032; -2. 80() 1-2.217) (0.535) 

7.. -0.0237 8 I.058 10502 -.... 0.06 -0.473 1.9 
S 2.0,i I t-2.)58) -1.304) 

Notes: I nl;~ tohe's, in c t *. ,r in f.can~t - rcen eve , I. TTBS terms of trade, G consolidated oovernment expenditure relativetoi- prIce of broad ariculture relaitve to nontraded goods in nonaricul­lure, PAGNC pre f n,,f-coffe, a oricltur'Ltv e nontraded
nontradcd goods in 

o . iculture, PTANI price of noncofle agricultura rada es re tivnonaric, tire, \XANI pri,
agricultural irno.ortabius re!--tive z, 

oCn, ncotfe ' ri ,:'Ira' .xportab!,es rtelative to nontraded goods in nonapriculture. PMAG prict- ofnontfaded oods in nongricL:lU1rE, P'..(;FT price of agricultural food tradables relative to iods Montranednonac'riculture, rnd PCI price of offc- r i to nontraded 4o,., i ,onar utre. 
Significant at 08 percent.
 
3,ignificant at Q5 percent.

Significant at 90 percent.
 



The estimated equation for the r'lative [)riCe ot coffee iSequation 14 in Table 12.
(Coffee is a sliightly different case honlthe previous one,s because of the effects of terms 

itiC01t.of trade and rFt-d Thii variables indicated inequation (23) 'xplain more than 
Q0 percent,llthe variation in coffee prices, hul rual income is insignificant. The,'fore, 
'teililltrsT rate, conttlilporatorts arId lagged c'ms ( trade, ald govermjixut
rC W, d i5 indepiiettl vfiahhes. The C)ontcllpo)lrnlet eftect of termS of trade 

size 
is

Jiol ihitlri tin ip, tt lt.I i( negative'. Ih1s. Cealy oerI f)(criod after tile iilprovelent
inl ti-11S (11Irade has tIaken place the )rutch disease effect of itn increase in coffee 

c ,

piI t'es i11,, !o ieeIIrg, 0i t ha 
 sk'c. ItoI wiiver, tI tot al effect of increases in the
irerrtatfi~al te l) ", trade is positive, in cll ast with lte rest of agricrultn o,where .
it v r)ati I( , -i,rlnatirn lh i t lnegative sign of tilt,ilnterest ratt is that whell ,
Hrisis', [li C tw,WI lkdilt' st.'el, il 1('asI's, SO that there is an imrcetltive to release 

snii)! Id("ips. AirlfilrI'%vay Il looking it iris result is tha.t whenl tfte interest
TIli,grp lleh.. ere, held down to avurid , 'si.'c dccllltlatioll of stocks;iiid iniliiri'eiq iill) ti The!Iruis-,A)[lrr!litr 

li hirlralll kii !/illi.,v , l*Woas'\V;11 il ;i tit (rtcer rlrarts of tle interest rate 
in I (,1IIniopcI e( lrln ifnlill, Iltl rtirW discussed. TheefoI it is itnportianl
to establish ,hether Itfr dermlliild lrrr lliny re'pods to jliteres1 rate hanlgs. tO 
t ililrl til i1maod iro llny, Tir followiig estilnaling equations aT Lsd: 

' 
Ili \,, - A Y , i ru, (24) 

in' \ A1 Y ,, i A 1I t, (25) 
and 

m , Y ,,i ,TT u, (26) 
where 

' 
rn Mr/P real demand lotrmoney, 
TT terms of trade, and 
it random herni. 

The reason for incorpoatliri, Irt' l 01 iraI is that changes in thern are essentially
temporary, ad since the gain il iltleotir is ex pected to bc trosithr,, pert of it will be
associated .vith Ir,incras i i i,- I o! savings, . itpam i,reflected in the
accuIt r1uaitioOf rcal cash ',I.1h.rfire, the sign for thet terms-of-trade variable 
is expcclued to ire positive, 

All li variaules in crqrrtion,,(24) t) (g0llrtns.I,20) o in except for the nominal 
illert-sl rael .I're telnits of rstillatiolil (in, rep !rteditt taibe, I 3. The estimated coeffi­
cillt:, have ihe xp(itr 'runs alld;ire hiv 

Capital Mobility 
o biliriv ill 

tests. In .qualiolis i(8i and 1!0) is poistulated that the domnestic interest rate is
determined by Ill( 

Next h(, exten(,of afittl] (oloni<bi is estaiblished using two different 

externlal interest rate, the rate of devaiation, and dolmestic monetary
policy. To e.stinate this model, tile rate of taken 
the domestic conditions oi the monetary policy side. Til 

inflation i.; as the variable reflecting 
estimating equations are 

' t,i n Hh 1 20 ' (27) 
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Table 13-Demand for money 

Equation 
Variable I 2 3 4 

1) . .0. 2202" ...... 
(I 1.0474) 

Ii 0.68289" ... 0.40.07.. 

ler capita ( ;1)P 
(10.24211 (0.4275) 

)... ... ... 0.250 P 
(2.4 1,4) 

fIItercst rite 
I) ... -0.00321, --O.02t0' -0.0045' 

I[-I) -0.00593 
(-1.9909) 

.... 
(-2.307) (-2.0857) 

I ,;niof trade I-I 
(-5.18111 

.... . 0,233 ... 
0,.84581 

i gptr iapiter 1.il lnlintey ... ... ... 0.5487' 
I3.12371 

Adlmi,hd R" 0.07 0.()t) 0.8 0.73 
Aul rr,'!,itin.", 0.3837 . 

)ihii W ,,tri , h illh 2.48 I.45 1.0(1 0. 7' 

Vt,, . ,!Ilh ',rh", k'xlcp1tie intrel rate are expr in ,. il vditri h iv, log,s,(l lcgarilhli I he dlpt-l1(htr the 
(' fIlw r.d q;militv f nmeyt except for equaitonn 1, whici is per ,apita realqilalt!ly ,it1110ney. lHi 
phelhu -'or,'rjl i,l(A 83 eceptl for cqualin f2!, which io, W(')8 V 

' ' ir lfict1ll .tt1Q p l-rctlI, 

"Il flmidi li t!Q8 14 tenill 

"igtiiti( .iniI 'ficntlliiit Q8 p(l(rtlrcrn! 
[ It)lrll1h
 

arid
 

(8
where 

i*external rate of interest,
rate of devaliaion,a(2d
 

domestic rate of inflation. 
The first equation introduces the effects of tihe foreign interest rate aid the rate of 

devaluation separately, while the second on( introduces these effects in one single
element, the parity rat( i'(I • J."h foreign interest rate is approximated by the 
London Interbank ()ffering Riite (.1B()R ). lhe estimated equations are presented in 
Table 14 and cover the period IW907 83. The results point to a strong link between 
the doniestic and(iinternational capital markets and to a large and decisive influence of 
the parity ratw on the domestic interest rate. Thus, despite restrictions on international 
capital movenl(nIts, people and businesses move capital in and out of the country. Also, 
the results support the idea that at least in the short run there is some room for 
autotonious mionetary policy. 

Iwo points aboutllthe restilts presented in TFable 14 are worth noting. First, the 
estlinated coefficietts of equation I in the table indicate that the inflIence of the parity 
rate on the dotiestic inlterest rat( is stronger than the infIluence of inflation. Second, 
the estiniated coeffcietints inequation 2 indicate that the influence of the external rate 
of interest oti the doniestic interest rate is stronger than that of the rate of devaluation, 
t,iat is to say, a I percent increase in the foreign rate of interest is reflected in the 
donlestic rate of interest by the same anioun, while a I percentage point increase in 
the rate of de'valuati,c affects donestic interest rates by half a percentage point. 

40 



Table 14-Determinants of the domestic interest rate, 1967-83 

Nominal Interest Rate
 
Independent Variable 
 Eqniion I Equation 2 

t-1.8273 
,,,rnai l l/S ,! r •. . 1.1t1I3H ' 

11.8140) 
IwaofAt.v,dation 
 0.08039' 

[5.383o)
 
Parity ra' 0.74.377"
 

(8.30861
 
ilmuvtric rate oifinflation 0.59370' 0.55500" 

(5.096') 15.3013)
Adliis'd 8' 0,90 0.91
 
I)trih, W t&,in statistic 2.02 
 2.27 

Nte: hi- numbers in parentheses are I statistics.
 
' sinificdni it )9 percernt.
 

Change in Reserves 
lie challl,' in reServe s is the consequence of changes in the current and capital

aco.:onlI. Fror hw, pr.speclive it can he said thai real per capita GDP, the price and 
(uanlily ,olott, .in1n Oi. : rim.,,re deficit are important factors in the determiination 
of thw clim'rr11 ; oorUllf ite inter(st differential is The main force behind(111(d ihil rate 
the capital actni. All tie. n , -ar,alo important in the money market. Jo 
exam ine their iitl ultc'(,it filn dIC i t il l of t ,eriVs, I,(, ,ollowittp test is used. 
['hei'laolio Thmnlgi,, iftlhliotlisi>1(-s to high-powered money is usedolip)f iii 

as a depletd l ','<riahe. ()I ftit n- iioi 
 !i -, (;1)1, 11ec teris I tradc, Ihe( volllle 
of coter.,Xwll. , the(!diit e noi ill,) kIonesi-i nld external interest rates are 
the intdel)'n1(ih.il vjtiatle .- lhe t, iitiamt t_ -,tlU iiii is 

,,, .... ( I -ii ,,, t " , i- i," i l nX , (29 ) 
where
 

, clillie ininte'atiolal reservs In pesos),
 
,tt hih mowerid olney or m]] , anoton etary hsa. 

X( vldui .-H ultf(i exports. 

[hr!ltiitlioiiof 
this table, he obvious irIt play fdby real inconie, terms of' trade, and volume of coffee 
exports is cle,.r. lh-wv r, it is also) important to note lhe role of the interest rate 
differential iii the arcniulam) olorserlves through the capital account, which 
strengthen ,le,. priviouw liiding 

The re-nlts fromi !i(, 'quaiin 12Q) arc precsented in Table 15. From 

that there is a strong international mobility of capital
in Colomhi, 

24 This is a modified version of a tesi suggesied by Dornbusch in Open Fcononiy Macroeconomics. 
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Table I 5-Determinants of changes ininternational reserves and the extent 
or capital mobility 

Change in Res,.-rvvs Ifteative to Money Base 
Independent Variable Equation I Equation 2 

it(l~,Ht'lt " 5. 1259( , 


12.12J I.'162)

t
111.10 ,
l{ r,, (;l l'i 21 I.18 i 3 

-1,228) I - 2.(241 
hIte!nt mat.differential "0.0O 0.05371' 

(3.548 12.708) 
I o t~of 'c ptj [ I0.71 )1.'1' ...
 

(2.919) 
Io irun, of tride ... 1.2203'
 

11.8503)
 
() ohjr,o )f C offee" 

,Xport~lIII1 1.1928" 0.9442' 
(4.06 ) (2.5233) 

Adjit l R" 0.66 0.507
 
Autroc(oriel.-tion --0.489 ...
 

-1.569)
 
t)iirin Watson staistic 2.2Q 1Q78 

NOW: Tle tIT1uuwrnbin parethesn, irv statistics. 
Sigutificant at 95 percent. 
Significant at 99,percent. 
,ii ,nificani at 98 percent. 

Conclusions 
The proi'a hi i ty and production of noncoffee tradables were subject to substantial 

iegai,,e pressaIesi the C>Aombian economy between l1)75 and I983. These pressures 
aros. rmainly from t.; decrease in the real exchange rate (relative ,erice of noncoffee 
tradables/notttradabl is] induced by th(' increase in h, terms of trade and later by the 
,rowing fi-.cal expel::'iture and deficit. Given the increasing mobility of capital in 
(omdbimb,fiscal pmetres on the real (xchanlge tate are stronger itt the long than in 
Owe shot ru (ll( deu ltects ito additional Ca)pita) itnflows induced by file poteC-:.. 
prcssur( of the dl hti l (]rttsic inte.re.t rates. 

'Ihe retsults, which ilv. ),rsentedin some detail in the previous sections ol tile 
dki rmilnali-, ol rl t ive piic s cxplaif) to a large extlent the observed dechne ill 
,1gricii!ttral in.eti vi hetweetn 1)75 a-nd 1983. These regrssions (o1 riot include a 
nominl vari;abh.; Hwy explicitly leave out the rate of devduation as a dete.rminant of 
relai v- price':, inl the econollyt. 'he ratte of devaluation was tied as an explanatory 
variable to es,:ablislh whether iiwould, in fact, affect relative prices, but it turned out 
to be insiglificant. 
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5 
SUPPLY RESPONSE IN COLOMBIAN
 
AGRICULTURE
 

lhis, chlnpthr f r'llt il( -,tjlip yi t'<,t it'i -' m I Colombian() agriculture, which is anitnporaut inst hcarr- a h(,',(' share TI (of tolibian agriculture is tradable and, hence,
thu price )t ,riwtr!tmrdl jititut lrll' d1cperids on the rral exchange rate. 

Brief Review of Studies 
In h tari > , t Ilhr irirlt 'tibstitution models, it was thought that output inag.;r'i( lturv waxn r olrIl'sih"'l, ih price, itei t\, . r1om tis peint of view, agricultural

'n 

or the, (ariff h.vl. 


epxjmros wtih 1)k'rg:',;, inJl i(Jt~ptldcnt of variables like the real exchange rate 
I h tri, , i vimlatnill to correct balance-of-payments disequilibria

v',ild ( v .l l,> 1 k.itl iftt] ir d,c.,t hra tion of inflation. Inflation in itself was 
v ,,t'd x I'ir'11i', 'Li,t TM ut ii, from in sutlicient tood supplies resulting
i"orIl I l,',' 'Hli,lt ,d i r icnllllll 'trput arnd a growing demand for food

t't!('t i'd hiT (I!]t,i i (' ii [ W! a.,Ipita iJ i lt.. [ 1l"S,irllation b'cIat e , brake on the 
.rt) ( il l": 'Ii,n ii;i ii i


A mil i ,tI-,rlit.S t i ipplv e !jih vin chari,d this vision 
 of the world.
M,'t ", vi1 i ',-tI 1, (ti( ihit aidl tiii l'it al'rea R'esPollse, total response is

riuidcrt,':,IlI It( di i ie:-pttrses ol I ho) t atnd capital, especially the latter, arerllirilt.d. !hr ,. '.vhit r I ,pitall Itid laibor ti'siottsc,, are t(or1sidercd, the long-run elasticity
t)f supply iv r I' ' ' t T r Ilrger han it e. "-

Inlirt theJ bi'm casi I rurIerf' Strl Oies( ariculttral supply respons;e wereritt it) tht It)Mr, ald I 70s,alind it wa.s found that tlln, supply Iesporise was positiveani sigin'ilicant il hitlh tir short and lti runs, Loth for cc mrnlerciaI commodities, such 
.,s CttHtoI, srrr',r arrt', ttilfem, baas, wheat, sorgbtrr, aitdl soybeants, atid traditional

t(tes, such a1 ",' , iral S, ac(nd naize.
 
Ilw. strIUcrIfalisl Irgumelt 
tl.i inflation is causld hy inW;ufficient supply response

of agricillnr rral plrtducts has not been ;tjpporle,j by the errpiricad evidence so far. If thestlrIurcriallist arolmtl(lit is valid at ;ll, it would he so only in the short run because the 
esponse ti agriciutltural proiducts to chainges in prices is quite significant in tie medium

anrd lorug rinnS. r'rritV , ther(' is a problem of catiarion: it is rror clear whether
agriculture >t>, iid rusalridliaiion because the supply respornse is low or whether theindustriil prrtectioti !nolicy cause' ;he stagnatior of agricultural output by reducinginucent t, lacrict,, rti r, 

., Set, for cxamtrph, )Dttiinllrotavallo, "Exchange Rate Overvaluation and Agriculture: The Case of Argen­tna," a document prep ared Ior a World Development Repo, , Buenos Aires, Septem1er tQ85 (mimeographedl.
R Ior ,I surnin iry'' 1he R'tMllls Of the l studies, seeimajor Roberto jlltrtlUitf), 'trecios Agricolas, Producci6n y Asign ci 6n ti, R'ctrsos: ti Lxperincia Coloitti)ian a," Coeurtiri i:'ronnrJ ict10 IApril 1980): Tables 3 
and 5. 
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Supply Response for Individual Products 
To estimate tile supply response for annual or semiannual crops the Nerlove partial

adjustment model is used. 2 7 In this model, area in the present period is a function of 
prices in tile current or past period, area lag ?d one period, and supply shifters. That is, 

Xt Culi I , I f-,Z U)X,, (29) 
where 

Xt :area cropped in time t, 

Pt price of the crop in period t 1, 
Zi =a supply shifter, 

shorts- tern elas icity of supply, 

l, ,"I I 'i long-term 
elasticity 1,)pply, and 

. ,rrrterm. 

The procedure followed to estimate the elasticity of supply for each product will 
now be described. 

Cotton 
Cotton is produced ;n foutr regions: Costa, Meta, Tolima, and Ville. 'I ie cropping 

,-casoll for Costa is tle same as for Meta, and the cropping reason for Tolima is the 
saie, as for Vile. These tour regions are ousually classified as two regions, Costa-Meta 
and Interior (Volina and Vallec. Thlree ol the regiois, Costa, Mela, and Tolima, produce
short-fiber cotton, while Valle has produced long-fiber cotton since 1907. In general, 
expansion of Cotitl oultpt has be en easier in the Costa Meta region thtin in tile Interior, 
where lllor clops colipete for the use of lanrd than in the Costa-Meta region.

Foutioal (2) is used to estimate the supply response of cotton for each region.
' Ie l eend t variable 1, tie number of hectares cropped, and the supply shifter is 
tile deviation of yield (tons of raw cotton per hectare) around its trend value, for the 
region or for the country as a whole. l'o estimate equation (29), area and prices are 
cxpre,:ed in logarithms. For Costa-Meta the price of raw cotton or the price of fiber 
relat ive to the price of nonagricultural products fPNAI is used as the price variable, as 
well as the price of meat relative to fiber. For Valle the price of soybeans relative to 
tile price of coltOt fiber is used. Finally, for the country as a whole, the price of r .v 
cotton and the price of fiber relative to the price of nonagricultural products are used. 
Regressions are run for Costa-Meta, the Interior, Tolima and Ville separately, and the 
whiole country. Results are reported in Table 10 only for Costa-Meta, Valle, and the 
country is a whole because tile re'gressions run for the Interior atidlTolima produced 
unsatisfactoty results. 

The statistical results are satisfactory, and the coefficients have the expected signs. 
For each regression the owt price elasticity of supply of cotton is calculated. According 
to the results presented in Table I 0, the short-run response of area in the Costa-Meta 
region is close to 1.0 while the long-run supply response is about 4.0. For Valle, the 

2, See M arc Nerlve, T iitjtim I tI a;tictic5 ifSupply 1)t5e, ctd Agriutllurtl Comn odilies," Journal 

of arm Fcunonim.s 38 (My t 1)5(1): 400 509. 
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12.2801 

0 

Table 16--ogarithmic regressions for estimating the supply response of cotton 

Costa-Meta Valle Total CountryVariable 1962-84 1961-83 1960-84 

1,)w te-rm iurly 

Area It- 1 

Irenil variability of yield IT--I) 

2.374 
0.9631 
0.778 
(0.074)
0.907 

3.312 
(3.644) 

. . 

. .. 

-1 418 
(-0.703) 

0.73Q 
(5.885) 
0.768 

f2.476) 
Relative prices 

Raw colton/PNA (T- 1 •" •• . 0.960 

Filer PNA IT-- I 0.802 
(2.801) 

(2.236) 
,oyh aon/tibuilinterior) -I ... -2.691 

ovb an/fi r linrierior) FI ... 

(-5.116) 
-1.229 

0.74 
1-2.376) 

0.69 0.71 
l( W ,':,n,rhin statistic 
k brin h 

1.83 
0.50 

1.81 
0.46 

1.75 
0.82 

elasticity 4.02 ... 3.68 

Notes: Ihe nurnbeis in parentheses are t-statistics. The dependent variable i: total cultivated area in hectares.INA is the price of nonagricultural products. lt, regressions forthe vaiability of yield around he trend are asfollows: or Costa Meta, -0.1 IQ) 0.021 tio ; for Valk, 0.403 - 0.011 lim:e; and for the tolal country,
0.030 - 0.0117 Tine. 

short--un price elasticity is 1.3 for conhemporaneous changes in relative prices and 2.7for changes in relative prices lagger one year. No long-run price elasticity iscalculated
for Valle because ara lagged one ytar was not :ignificant. For the counti-y as a whole,
[lhe shorl-term (lasicity (if supply is aiso close to 1.0, while the long-term elasticity is
atou 13 7. lhis high sul)ply response of cotton may be due to the increasing inportance
Of the. (:o'Isa-Mveta r.giort ill COHltcl p odulCior il C'1olornbia. In this region, a significant
increase in cotton production has ta ken place through the expansion of area, mainly
throng) cliarin of llaird ofrthI(s' Of land previously devoted to cattle. Although tle
value-s of tHI,lng1r ulasticity of cotton estimated in this report ate probably high
corn pared with those e.,tinaled for Other COnlntrie;s, tIhese values are lower tharl the
corresponding .stirriatesof Palma 1.1.8) and Fundaci611 para laEducaci6n Superior y
el l)esarrollo Fll l\i"-SA!, )) I 0.,4), as relported by Junguilo.i 

Rice 
Rice is )rC j.uC(l maiily ill our regions: iluila, lolinla, Costa, and Meta, under 

two differel technologie,, irrigated and upland. Fhe production of rice increased over
time as a result ofda successful research program that started in I957 and the introduction
of irrigation in the I 00s. After IQO', a marked increase in yields isobserved due to 

8Junguito, "Precios Agticolas." 
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adoption of new rice varieties.29 To estimate the supply response of rice, total cultivated 
-,area-inhectares ls'taken*as th-d pehd~nt\Aiarib T. 6 cSfim-p-oraneous domestic 
price of paddy relative to the price of nonagricultural output, area lagged one period,
and the ratio of irrigated area to total cropped area in rice-the supply shifter-are 
the independent variables. Area and price are expressed in logarithms. The regressions 
cover the 1961-83 period and the results are presented In Table 17. 

The estimated short-term price elasticity reported here-between 0.36 and 0.48--is 
higher than previous estimates. For the short-term supply response Gutitrrez and 
Hertford estimate an elasticity of 0.213; Montes, Candelo, and Muioz obtain a value 
of 0.26; and Hall estimates a value of 0.1.30 ,The long-run supply elasticity is higher
than one, and at least one-third of the total price effect takes place during the first 
year. Compared with cotton, the estimated value of the long-run elasticity of supply is 
much lower, 3.7 in cotton and 1.3 in rice, but the total effect of a price change takes 
place faster in rice. Whereas in rice the total effect of a price change can be felt in less 
than 6 years, in cotton that effect can take up to 20 years. 

Wheat 
Wheat is produced in three regions: Boyacd, Cundinamarca, and Narifio. For some 

time, the production of wheat increased due to the positive effects of a research program
started in 1926. Colombia's wheat research program received important assistance 
from a number of foreign and national organizations. The Rockefeller Foundation was 
one important source of support until the mid-I 960s; other sources were the National 
Institute of Supplies (Instituto Nacional de Abastecimientos--INA) and some of the 
farmers' federations, especially the National Federation of Cereal Producers (FENALCE).
Despite these efforts in research and the Introduction of new varieties in the 1950s 
and mid- I960s, cultivated area and output have declined sharply. Cultivated area fell 
steadily from 175,000 to 46,000 hectares between 1953,and 1983. However, yield 
per hectare increased from 800 to 1,68"0 kilograms during this period. One of the 
explanations given for the decrease in acreage planted is the effect of U.S. foreign aid 
P.L. 480 sales on producer incentives. 3 1 Although this interpretation may be correct, 
it is important to point out that area planted continued falling even after P.L. 480 was 
phased out, 

To estimate the supply response of wheat, both output and area are used as depen­
dent variables. The producer price relative to the price in the nonagricultural sector 
or to the price of milk is taken as an independent variable. Area, output, and price are 
expressed in logarithms. Various supply shifters are used: the share of P.L. 480 wheat 
imports in total wheat production, credit, public research expenditures, and the share 

29 An analysis of the profitability of the generation of the new rice technology In Colombia is found in 
Reed Hertford, et al., "Returns to Agricultural Research Investment in Colombia" in Resource Allocation
and Productivity: National and International Agricultural Research, ed. Thomas Arnd, D. Dalrymple, and 
Vernon Ruttan (Minneapolis: University of Minnesota Press, 1977). Also see J. Ardila, RentabilidadSocial
de lasnveiones en lnvestigacin deArrozen Colombla (M.S. thesis, ICA-Universidad Nacional, 1973).
30 See N. Guti~rrez and Reed Hertford, Und Evaluaci6n de la Intervencidn del Goblerno en elMercado de 
Arroz en Colombia, Centro internacional de Agricultura Tropical, Foileto Tdcnlco No.4 (Call: CIAT, 1974),
Table 3; Gabriel Montes, Ricardo Candelo, and Ana Milena Mufioz, "La Economfa del Arroz en Colombia," 
Revista de Planeacin y Desarrollo JanuaryApril1980): 115; and Lana Hall, The Effects ofP.L 480 Wheat
in Latin American Countries, California Agricultural Experiment Station, Glanninl Foundation of Agricultural 
Economics, University of California at Berkeley, Septembei- 1978, p. 46. 

S' Leonard Dudley and Roger 1. Sandilands, "The Side Effects of Foreign Aid: The Case of Public LawSee 
480 Wheat in Colombia," Economic Development and Cultural Change 23 (January 1975): 325.337. 
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Table 17-Logarithmic regressions for estimating the supply response of rice 

Equa Share of Long-Term
IrrigatedArea In Elasticitytion Period Constant Area(T-1) Rice/PNA CultivatedArea 112 Durbln-h ofSupply . 

(percent) (logof
* percent) . ­

r 1961.83 -0.010 0,667 0417 0.008 ... 0.82 0.83 1.25
(-0,099) (5.932) (2.179) (3.000)
 

2 1961-83 -1.26 0.744 0.359 ... 
 0.346 0.80 0.76 1.40 
(-0.899) (6.686) (1.779) (2.496)


3 
 1961.81 -0.218 0.673 0.434 0.008 ... 0.79 0.65 1.33 
(-0.194) (5.292) (2.061) (2,870)
 

4 1961-81 -1.539 0.755 0.387 ... 0.375 0.77 
 0.55 1.58 
(0.966) (5.945) (1.746) (2.465)

5 1961-78 -0.097 0.617 0.431 0.003 0.69 0.55 1,26
(0.079) (3.864) (2.105) (2.762) 

Notes: The numbers in parentheses are t-statistics. The dependent variable Istotal cultivated area In hectares.
PNA is the price of nonagricultural products. 

of purchases of wheat by the Institute for Agricultural Marketing (IDEMA) in total 
wheat production, but these variables turned out to be statistically insignificant. The 
estimated equations are presented in Table 18. 

When the information for, the 1950-83 period was used to estimate the supply
response of wheat, the statistical results were not satisfactory. Thus, the results reported
for two different periods, 1951-72 and 1955-83, are the best ones that could be obtained
with the information and specifications used. What comes out of the resultsis that ~he 
price of wheat over the price of nonagriculture, current or lagged one period, is quite
significant: the estimated short-term elasticity of area with respect to price varies
between 0.38 and 0.45, while the short-term response of output to price changes 
seems to be higher, around 0.7. The elasticity of wheat output with respect to the 
relative price of wheat to milk is low and significant but with a lag of five years. The 
estimated long-term price elasticity varies between 2.2 and 3.3 for area, and it is 1.4
for output. The estimated values are lower than those obtained by Dudley and Sandilands 
or Junguito, but higher than the value estimated by Palma as reported in Junguito. In 
any case, these values show that wheat producers respond positively to changes in
prices and that their response is as high ab the one for rice. 

Coffee 
Because coffee is a perennial plant, the decisions to plant, uproot, and maintain or 

increase the productivity of the existing capital stock require a more complex andcomplete model than the one represented by equation (29). Although some efforts
!3. have been made to analyze the supply response of perennials with a modified aiid 

more complete framework, this has not been the case for coffee in Colombia, 32 There 

32 See, for example, Michael Hartley, Marc Nerlove, and R.K. Peters, Jr., The Supply ResponseforRubber 
in Sri Lanka, World Bank Staff Working Paper No. 657 (Washington, D.C.: World Bank, 1984). A discussion 
of the limitations of the Nerlove partial-adjustment model for estimating the supply response inthecaseof perennials Ispresented InMarc Nerlove, "The Dynamics of Supply: Retrospect and Prospect," AmericanJournalof Agricultural Economics (December 1979): 874-888. -. 
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Table 18-Logarithmic regressions for estimating the supply response of wheat 

Relative Prices 
Dependet Wheat/ Long-Term
Variable/ Area Output Wheat/_PNA Milk Elasticity
Peuod Cmis= (T-I) (T- I) I') (T-I) (1-5) 1R2 Durbin-h ofSupply 

ilvs 72i .221 0.8Y) ... 0.156 ... 0.Q2 0.24 3.2 
I .961 17.7 00212.7)

2 Ar,, 

IlS)I 7 1()U (i 8 .... 0.3, . , 0.92 t.I9 3.3 
II.0-l! 7 20) 1.084)1I.
()Ulpto 

I19SI 721 ( ,504 .4. 0.514 . 0,084 ... 0.04 0.81 1.4 
I 0 52I) (2.770) 12,3101 

4.Area 
IIQ55 83) . (8 0.877 ... 0.275 0.0 1.15 2.2 

(I.l801 tI15.I ')) ( .72L) 

nuiitwi , in oarontlhs,,s of ir'i)nNolev Ilit ire i ,ia)lics. PiA is Ih(pri.t ,ricullurl prodiu(i .. 

haVe beecth 1) 1ih':, of tIi) supply response of coffee in (olombia using a distribtlted 
lags all'ly,is 1irlllzeori,. \vilh 'n)dificatiens, but the cotitplexit,,' Jitroduced does not 
seen) worth Nit, e ort I 'aii;il (,lr I CanCal biehe obimll r pcirtial adjus-met)hIOt,,d 

Inocdels. if faci, ltiw' 11"p ill ;Itcr pts have isd )li(tilllplerl of palllal-adjusilmelnt
 
rill)(d l.s,, lbaofo0i ilo r t iono i (Osev ilig. ld epI l wit! t e iI h-yicl­p i)Ail:h5 

V rit'. ' Th udi ,-'., illIn ealiirin, (.f[IT ]'1 s st (O i)t~l!illi'! a higirct ';up iy I(',bolls, 

l1les, 1( ( i (ltl s : tit'c I ; Valikty rls' ,,t , :;a.o .
 ' l)pi)()o ti lll b 1,1il 1t ! 1fli;Ia 

S;illc' lhe pu) (t,(o lhi', !.(ot I- riot to (lake a cftlipi -ll, slv r:.' rSi.)l and 
(slilnal)ol o; No- so,ply e.- of (:iiullbia ar!i(Utli-, thi' Iworl blolds; em ill(' 
ii-ifomrhtilI tiera)-l by xmin' sWkits to Pstietit' sth( oAfeepply lto'nsfi)(o A 

tlig,, th(" s;in ilitt ir Ark oFm ,)!';/(1d)Ia sets
a partial adiustnill mowd;. 'I'll( found
 
to he usIfI aoe liamans and Za1lbn),. '", T he l.tina ' soris coVes the pelrod
 
17)oo'5, whil e Zthnhatbrami sv'tis covers 1970 83. Jutniti s data are not used
 
because the published s l'i.! 'overs a shotli peri)d thai the one for which he reports
 
results. Since Ju1gui)os result could no) be replicated, hi;, inhorunoion was discarded
 
The series in Bateman ha- ,' o
Hiavatag.. being readily availale with a relatively
 
large number (Af bserl-Vdiro 3), hany cove'r petiod 1930-05.
k ;i(3 v 

The e-stileiats lle io- Batiuan seties are presented inl Table 19. All theie usio 
eslintlm; wre based on Nho, sirnifu model of pi)(kti)n (20), and oly one equation 

" it , Iol , lln.IrlIt , 1 l' ol ff(-rM (OrTOMi i(i d Nerlove's, ll)9ly i O T midiluJi v isi n of 
pairl djt-,dis ,ii itludi rrill1.t~ilaic ai, ply Ii vsponA' ir Colo ,ihmCoffee Sector,a l riiiit n it M ,S i 

icmorr wun ()M 5780 All "A(5ibiiMonici, WIca Raind ((i raiiiion, I Q09); aid Robcrto .uguilo,
"Ui Modclo d h(I)f,,rt~ ia," ti dadioin I r;ih ti ill.iin SUptrhii y E'licit'e;liUs (Ii,"a I Ctoirnl 
lDv<arrollo, Bo ,ot i,huly 1lQ7,1kmnim ,%traphed). 

lhr c, irriIs i yli-witldml'. variety thal ti'd ill coffre ; ris if (of',.is inilrodi lit, ,,owi olombia in ilhl 
early IQ70s. Iwo it,ri ,uidtic ta -,'imll it, tJpply rtspine t1 colitc ilsing iliformiation 1 area 
pltold with uairi varc-ie,sir- 1. Akiy<,.ii,i, "Analysri of (offev loticy Ini.-,rimeni!, and Sup~ply Respoinsie 
InlCO]ltrbi," World ink, Wai'iioh i, I).( .98 u S riIll) i98 and Ilernin R. /alnt)rino,ograiptort; 


I ender iis dt, (a (:afjciiliiri (il ii,inai ,"I:coozii Colo iburl , (March I980): 34 46.
 
, .ruppj/ ill (.'O(ilulbhtm',Baerte a '. (off''; ald /anbrano, "Ifendencias de la(;aticultura Coloin 

himnu."
 
tila re guit ,"ill M odtl od u 
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Table 19-Logarithmic regressions for estimatipg the supply respouse of cofee 
Dependent Output Change Durbin-

Variable/ Price of Coffee ofCoffee in Output Adjusted 
 Watson
 
Period Constant 
 i-S 1-- 'r- 7 '-I T.-- I W Statistic Durbin-h 

lQU11 4 .Y), I o8.1 .. .0.5002 - ... 0.82 1.91 0.29 
, I 21.375) 

I Y40i c; I.2, , I ).08 ... ... 0.7138 ... 0.85 2.00 -0.17 
2.l.00) (2. ;7281 (7.033)

3,.1( lp itt m 

(10-11) 1.7288 0 ...... 0.1309 0.0 102 ... 0.83 2.34 -1.06 
1i. I I11I (2.4093) (5.2211

.1. Coltc~r output 

1,12 65 2.25 11 ... ... 0.1012 0.5078 ... 0.81 1.79 0.80 
I 22,00i 13A 161))2.5721 

Cothkl." ctll[
I 1 -Oqj .1.F/1 0 1203 0.2237 ... 0.4465 0.Q0 2.37 ... 

(32.1231 (2.4,1201 4. 23(1 1. .2060) 

Nmv ; All cctqicivnts are Y-gJidic.mcit it '), priV cii. 'ic 11Ul ci.'-, il p;clv'cc ls ci tslatisics. T indicates (ie"Lcu 

u .tr s la;,.ea l.
 

was estimated usinp, the supply shifter, (lie change in tIc logarithm of output in the 
previous period. '; The price variabt only became si.nilicant when five, six, or sevel 
years' lag, wls i1111odilk kc!. I:or s()t(, re! (Osioils, the sillltaneous tse of prices lagged 
five and Se(IVlen yeatl.1i ltlrl t ccul to b,, si 1nificnlt, as weil as the tse of a supply shifter 
Variable )chang i1 ,ilptil I. lhcw suopi, shifler variable had a positive sign, which is 
ciltr1try Ito ,lcao ( It hu with *lunguito. c + From tileik hVitlby 1)a1'al :)c-ee)eutt 
values rep,rtci oer Sui;lltccoptft(cflcilIs, short aind long-run price elasticitiesllt , prli 
of 0.2") nld 0-1l) ,l'' dcliwv,. 

A Modei of -di Liveslock Sector 
lo Ilicly tl(' supply r(-Svcpcl: ()Iclthe livestocd sector, a cletnographic model is used 

1o g,leerate c. :f nldh, ,Ild lemle a'imals of 0 iffreltt ages. "Iihis odl is presented
in Appendix 2. [he .ize of the Iherdi esti nated with this demographic model is then 
used to (xlliii, th response of safles lsl.m:hter plhs exports) to changes in the prices 
)f l)c:el, crOl),, ad.1 iIcolle. 

Ill Coutl ' wtCh exelCIsive ..razing is the 4(ain fee,.dinig sylsteri, it is to he expected 
thai :he sS,olt r3l cl.sticilv cflsupply (sales) will be ncp.aliw', while the long-run elasticity
will he posttive. This is b(ecauso , ;iial5 arc a capital good, and an increase in the price
of beef incred,.,s tue presetil Value of animals, thercihy itulocing ranchers to retain 

W,:tr YMW cpl,o7Thtc, r H I cc l ul', l i wcc-cc iclc llrccc ihc(' pivioIs mcid pl'c:ccIllc iicls., Folird discussion 
of this IcAm ilic sc-c- I'clncixc cj,/ cl.s" Cimu( c//cc,, , , !vlcc'vc ilc Ch. i.
lcJuicguit o filnds ;1105 r('i,5i is , i 'i l I ccjcIOllCicirlit of O ' varlablr challge ill onclplt (see 

Junguilo, "Uh Modt lc dc( R3Spcc l;"). 
ic-c st on r ot hit ive.cock Sector "' This scclioll is hclid lwith coi ic i orr ( ;,i cmi1 , " I' tlcccncmcic)ic 

c iutc, 
graphted I. 

in Colom i,: 1157 !Q77,- hc-itcIiilc mi iFood Policy . wcsci-ch inc Wcsiiingion, D.C., 1980 (nmimeo 
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more °animals with the purpose of selling them for slaughter at a future date.' Thus,
it is expected that the short-run elasticity of supply of female animals will be negative,
while that elasticity can be negative or positive for males. The short-run elasticity for 
male sales may be positive at times because an increase in price increases the present
value of fenale ani mals proportionally more than that of male animals, and as the size
of the herd in ases, feed may be insufficient, thus inducing farmers to sell more male 
animals. As thw apital price of female animals includes the price of future births, the 
s lort rti i elasticity (f sales is higher for female than for male animals. In addition, in 
thw short run, when grazing land is limited, entrepreneurs will slaugtler more male 
and few r feon rle animals. However, if grazing land is available and a larger herd can 
be fed v,ifh the exisling feed, both male and female sales will drop in the short run;
in lho,lou' in-, a rise in the price of beff will lead to larger herd sizes and levels of sales.' 

'flb,
Pice of feed also affects sales of male and fenale animals differently. Because 
of tht lonlger life span of females, at] increase in feed prices reduces the capital value 
o female animals by more than that of malek animals. Therefore, short- and long-run 
(positive) price eh-sticilis of sales with respect to feed prices are higher for female
Ihan for mnale aninals. 

Finally, tlhe rat. of irlten:;r also affects the tlow of sales and the size of the herd in
the long run. A hiigltr intro-st rale reduces the capital price of male and female animals,
inducin, a higher levi l of sales in the short run and a lower one in the long run,
)ecause in the final (fttilitittttt position, the desired stock of animals is lower than 
the initial one. 

Thus, to stmrarize, t 1'hIll'price of beef, P' il(price of feed or of crops that 
compete with cattle for th use of land, and r the rate of interest. Let MS,stand for 
ma!e sales and Ml, stand for !he male het-d in period t,and FS, for female sales and 
I'll, for the female herd itt period 1.Then 

MS, f(1, ,,r-, MII ), (30) 

FS1 g(l) P , r, El:. }, (31) 
and 

-t)
(wMS1/A - 0, (,IMS1,/,P) 0, (,)MS/,)r) .0,(,iMS/aMH, )>0, 
and
 

(aFSI/Pt. 0,0 ,ltSr/,l 1 I 0, (AFS/,r) -0, (OFS,/,Fll, )-0.
 

Letting ui and (-MV( denote the short run elasticity of supply of male sales with respect
to beef and to crop prices, and letting rand ., denote the same elasticities for 
females, then 

:or an e't)sitioi l Ihe tieory if investment behavior in t(hecattle indtustry, se' Raul Yver, 7he Investment
 
Behavior aind 0 'ipplo Iti'7siisc' o/tMe Cattle/ndustio
, in Argentina (Ph.I). dissertation, University ofChicago, 71, ch. 2; in(] Lovell S. larvis, "Cattle as Capial (oods an( Ranchers as Portfolio Managers:
An Application to Oh- Argentina Cattle Sector," /oumri. o/tolii'l Jiotnon' 82 (May/June t074). Seealso, Marc NertoV,', 1).%i.(Irettor, an. .I. arvalho, ,nalpsis oytEconoric imeI Series: A Sinthesis(New York: Academic t'r's,, t 070), ch. 11. An applic:imlon ioColombia is by t.ibardo Rivas and Alberro
Val(ts, "Variaciones en ii t:xit(Icjias de (;tlladiI In t n1foi lIconolorico,' Ievisrl de Planeacitn l
Desarrollo PMay/Augu,t 'I78. For a siiphcr firan'swork also appliid to Colombia, sue Reed Herttord and
Gustavo Nonc ,, (,:,hwtri,,io. 'ct CInad'ro d' CoombA(0 d ( ,w I .0.3-/075 (Cali, Colombia: Centtro 
tnternacional de A,,,ritimri [mlpical, 10821. 
• But, when iiitiii' [''rJ ilio -v t-v, ire in operation ti-re is no Iason toexpect a negative short-run 
supply elasticity ot sal,'-. 

56 



EMP < EFp, 

and 

EMMPC EFPc< 

Also, if EM and E.H denote the elasticity of supply of male and female sales with respect
to the male and female herd, it should be expected that 

(-N ~::1 1.I 


For testing the above hypotheses, the variables used are number of animals sold and 
price per animal. ; 2 

To estimate the shorl run supply response of male, female, and total sales to price
changes the folowirig general-form estimating equations were used: 

InMS .o", oI11, PIn 'yltlPf XonMHI , (32) 
.I 0,3,4, and k 0,1 
for male sales; 

IIIFS (' [311lnP, 1 YIIln Pc k 4-.h nFH, ,(33) 

J 0,3,4, and k 0,1 
for female sales; and 

1P k +In lS, [,i1 I t- g2 
In P, X2 InTH, , (34) 

j 0,3,4, and k 0,1 
for total sales 

Thelprice variable is the price of male animals sold in the Medellin stockyards,
expressed iti constant prices of 1052, with the wholesale price index used as the
deflator. 'he price of cotton, current and lagged, is used as the representative crop
price. The resu ltsof the estimations are presented in Table 20.Regression equations (I 4), (7 10), and (13) in Table 20 express sales as a
fi unction o)the current price of beef and the stock of animals at the end of the previous
period. The estimated coefficients have, the expected signs and are significant at 99percent. As expected, the ahsolite value of the price elasticity of supply for current
price chianges is higher for female sales (between --0.45 and -1.16) than for male sales(between -- 0.2 and -0.3), ard lie elasticity of sales with respect to herd is not signif­
icantly different from one. 

Regression equations (3), (4), (9), and I10) in Table 20 present estimates for the
inale and female sales equations incorporating the price of crops as an additional 

"' When Iooking atthe supply response of the liveStoCk sector itl( interest is in the supply of beet ratherthan in the nitmbei of cattle; thereto(,' the dependent variable should be expressed as weight and theindependent variable as price per unit of weiht. However, this information is not available for most of 
the period. 
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Table 20-Short-run supply elasticity of male, female, and total sales of cattle, 1945-75 

Dependent 
Number 
of Obser-

Durbin-
Watson 

Variable Constant P, Pl- P, P P_ MH,, FH, TH, rations., Rv Statistic 

M-.8 7 0.2,,2 ... . . .... i 08"8 . . .,0 073 0.554 1.80 
c4'--5. 0.083: I().078 10. 5i 

,S 1.- .345 
0.82,, 

--0.2035 
0.0071 

... ... .... 1.1837 
0.00) 

... ... 25 ,.o 3 0.4700 
0.17! 

1.80 

3. MS 0.3Q5 -0.-015 ... ... -0. 1002 1.1200 ... .... 24 0.000 0.5740 1.81 
131 0.o005o (0.088) 0.121) 10.16) 

4.MIS 1.,78 0 ,24 .2.1. . 0.1508 1.1393 ... . .. 24 0.00 0.5700 1.81 
1.34j 0.1021 0.113) (0.i18) (0.!61 

5. MS -3.308 ... 0.3311 ... ... ... 0.071Q ... ... 22 0.945 0.330C 1.72 
;0.801 0.109) (0.10) 10.20) 

6.MS -3.17 ... ... 0.2877 ... .. 0.9770 22 0.050 0.4800 1.35 
11.09i (0.102) (0.i2o) :0.181 

7. FS 0.0127 -0.8941 ... ... ... ... ... 1.2oo7 ... 30 0.75 0.51 1.69 
12.041 (0.245) t0.2651 (0.151 

P. FS -0.Q0 -1.1034 ... . .. ... ... ... 1.6267 ... 25 0.75 0.43 1.81 
i2.5o,r 0.27Q) (0.3181 10.18) 

9. FS -0.6533 -1.1390 ... ... -0.094 ... .. 1.6423 ... 24 0.73 0.44 1.75 
3.57: 1 0.3071 (0.27) !0.351 (0.17) 

10. FS -0.90 15 -1.1473 ... ... ... -0.0611 ... .o513 ... 24 0.73 0.42 1.75 
:3.571, 0.3071 (0.321) i0.352) (0.18) 

,S -Q.337 ... 1.1484 ... ... . .. 0.0o23 ... 22 0.73 0.16 1.75 
(2.341! 10.2J01 f0.2531 (0.21) 

12. FS -7.60' . .. ... 1.044 ... ... ... 0.8548 ... 22 0.71 -0.02 1.79 
12.07i (0.249) t0.2521 !0.21) 

13.TS -1.045 - 0.0442 ... ... ...... . . 1.4004 25 0.02 0.62 1.73 
;2.011 f0.14!l 10.22! t0.15) 

14.TS -6.528o ... 0.0942 ... ... ... ... 1.10 22 .0 0.32 1.67 
f1.56) t0.148) 0. I021 0.201 

Notes: The numbers in parentheses are standard errors. P is price, NIH is male herd, FH is female herd, TH is total herd, MS is sales of male cattle, FS is sales 
of female cattle, and TS is total s.!es. 



explanatory variable. The coefficients for the own price and herd vw;iibles have theexpected signs and are highly -ignificam, and the estimated short-run elasticity forfemale sales is higher than for male sales. Ilowever, the estinlated coefricients for the
prices of crops are not significant.

Whin the expanioll of clop aid beel otlrput comes though anlexpansion incultival'd a jel,i, polssih that crop prices. do riot have a strong influence on beeproduclinm. ['his sum: to have hern the casc in (>dlnbia. -" Moreover, since the
('stillialte pric c c(liticiellt hr sales has a nehtive sign, this inight indicat, that initheshorl rull an ill re ill prices lead, If) a ritillioll (withholding) of ailim~als from sales,lf, siupporiiin1 t ritl idhJ trho during lie perioed lunder conlsider'aioni land was iot a 
limling lI .
 

Regrssioll {lui iir, Si , HI 
 i r 1I4 show ic, response of iale ai] femaleS'alhs 10 kltiige, in pi ice's terurhi, , i i(l iyn's back. lhe results show a positive price
cela.sliciry rld ifidicat llii Ilil stnhle illet has clal'sed prices aid sales are positivelyis>;,ciarl l'llie fill eg', sugg stss 11h,11 pliesi t salts ;!.',tIli r's'li of pr'ic changes in", 'ri ,fl iods 1thel 1h, in mit., ufrirey indticatirgll hat the estlirialion of the sales 
'(liariel sitllsuruclce or'u' , s,,t'verl p r ii ' chalgels.

iit( til ilt l liri;'mn ee c l i ',oTw ifig is longer than ole year, it is reasonablei, iticoipralt ,:poicilcyh.' kleliSe' of pa stpr'ic('5 oil tire prcsein level of sales. Pastp;'ir~"-t;i ihI. h'sir'.d stock ) minials, and Changes il liet siot will comie throughchac~g l '.,Oh' ; ' il iris [otr1 'x, le, ir ilclase iti the price of beef increasesth, , rel.kk)! m itual d( silcd. Ie Ia'h this deesird p :;irioru, safs have to fall or births
la,' l ii( e >e. s liar lhe iliil aid desired iddilio is to i stock are equal Utntil 
hmrn ori1 eqrilihnrrr i,, itclivel.
 

!e ', l li. ttt ' rrue[e r''leepllli t linat i ltell;rl slts ill tie Sfhort 
 and long
iii-,, fIs! pr i , chall g s ae[ Oi' p etet risig, riot! po!yillOrlial (fistribled lag model.Ir esiroale t lh. distribeuled lag plr (alii, ') hird deg'ee lolvlornial with lags of six and,ight p-inds ftir 111c price vatiahl i'; used. Tie gelneral foro of tie model is 

lnMS C _ ,h iP, IllMIIt 1, (35) 

InFS, = C i " YInP, I IInFJl , and (36) 

InTS, C i , .nP, i \ InMill 1 (37) 

wherc J 6, 8, and C is a constant. The i and ),i coefficients measure the effect ofa change in price in period I i on riale and fem-tale sales iniperiod t, and te P, and'ill coefficiell flrtasire ite iiflienice of the male herd o) r;ale slaughter antd thefemale herd on female slaughter in period . The e(qurions are estimated ushig ordinary 

''[ t d )rI , 'e. '• ei lier l ii eon- 0 i'l'l,,tl// I ucin ar tlU lnlere' /'e , lre'tjejl' ! ir (o/elell' i~eIA,rilo~t ,r' Phi). 

diksautrei ri , ( )klei:','rie )tv' !if r miry, 1Q77 . 
't h t,'> , "'llMll ' N li ttil l e ilrihe rrelod ,i ,t;Yirg lir cIIep rice'N le' lro illenle fie tlirrfact, in thehelong run i(hlm!w, ih cn' p tri w, will Ie'in1'1 slim ilid lh)ciii of fill-tii,l(iVily. 'hi i 1t.,tisltrn Plainsr(Oin. wlirc l;eil i, rlelr' i itlir, tee laillee ile inlelp li ;5,wle'e' i te l pel'deicei'. 
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least squares and unrestricted coefficients. The results are reported in Table 21.45' 
Statistically the results are good and conform to the hypothesis about expected signs 

: and values for the estimated coefficients. 
'rAn"Increase-in -the -contemporaneous- price- of-beef -strongly, reduces-the -sale- of---'-­

females, while It~has a negligible effect on the sale of males. Moreover, total sales falli' 
when the contemporaneous price of cattle rises. These results support the hypothesis
that the price elasticity of female sales is higher (in absolute value) than the price
elasticity of males. The strongest effect on male and female sales of a price change is 2 

felt three years after the change takes place. The effect of a price change extends to 
six years for females and five years for males. Moreover, the average time (estimated 
mean lag) that it takes for a price change to work out its effects on sales is around 3.0 
years for males and between 4.5 and 5.5 years for females asevidenced by the size of 
the estimated mean lag. For total sales the estimated mean lag fluctuates between 3.4 
and 3.9 years. 

The "long-run" supply elasticity of male and female sales is the sum of all the 
estimated priceandcoefficients. thaAccording to these estimates,and the supply elasticity of femalesae ' for male esiad
 

l ilarge higher sales,
that the estimated long-run elasticity­
of supply of total sales varies between 1.38 and 1.45. In summary, these estimates strongly 
support the hypothesis that cattle sales respond positively to price changes in the long 
run, despite negative short-run responses. 

Supply Response of Aggregate Agricultural Output 
The issue of aggregate supply response in Colombian agriculture has not been dealt
 

with in Colombian literature, except for efforts by Garcia to estimate the supply response

of food for the period 1950.76.46 A very simple framework is used here to estimate
 
the aggregate supply response of agriculture in Colombia for the period 1950-80.
 

Aggregate supply response in agriculture is a complex subject, and to deal adequately

with it requires a considerable amount of rintformation and modeling.47 Thus, one would
 
like to capture all the Interactions between product and factor markets as well as the
 
role of technical change in that response. Changes in relative output prices trigger

changes in factor prices, as well as movement of factors within agriculture and between
 
agriculture and the rest of the economy. Capital accumulation depends on expected
 
returns to capital, which in turn depend on relative prices. In addition, the adoption
 
of new technologies is also a function, among other things, of relative prices and the
 
rate of capital accumulation.48 To model this type of interaction between product and
 
factor markets is not possible at the present stage, because the information available 

4 .Equations (35), (36), and (37) were also estimated with ordinary least squares and far-end constraints 
on the coefficients, and the results were similar to the ones presented here,
 
46 See Jcrge Garcia Garcfa, The Effects ofExchange Rate and Commercial Policies on AgriculturalIncentives

in Colombia 1953 1978, Research Report 24 (Washington, D.C.: International Food Policy Research
 
Institute, 1981), Appendix 2.
 
17 For a recent survey of the issue of aggregate supply response In agriculture and the problems involved 
Inanalyzingagricultural supply Inageneral equilibrium comparative dynamics framework, see YairMundlak, 
The Aggregate Agricultural Supply, Working Paper No. 8511 (Rehovot, Israel: Center for Agricultural
Economic Research, 1985). An analysis of these interrelations forArgentina is found in Cavallo and Mundlak,
Agriculture and Economic Growth in an Open Economy: The'Case ofArgentina.4
6 See Mundlak, Aggregate Agricultural Supply, pp. 44-58; and Yalr Mundlak, Capital Accumulation, the
 
Choice' of Technique and Agricultural Output Working Paper No. 8504 (Rehovot, Israel: Center for
 
Agricultural Economic Research, October 1984),.
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Table 21-Short- and long-rum. responses of male, female, and total cattle 

sales, estimated using polynomial distributed lags, 1954-75 

Regrssion and Dependent Variable 

Coefficient (IIMS (2)MS 1( FS 4)FS (5}T5 (6)7TS 

, , ,,Im" 2 P,'p. ,u .2;I. "/ , ">,'I7.8.1.0) 

I . 1 1..) 127w.22) 
.. 05 0.1) 3Y) 0..704 0.52 '0,.206 0.203! 
II .;710.32) 2.22l I ,.171 tO l11 

,,0.0n'23 
1O.()() I 10.(1.* 1 

0.0.01 
0 0()l 

0.45 
1).14) 

. I)., ,. 
0 .0-71 

11 
10.OtQ 

I 

0. 1255 ().I 308 0.4001 0.45 0. 128 0.3671 

10.O1) 10.k)7 I0.0Q) (0.141 0.0r) (0.07) 

0.1,10-4 0151? 0.',504 0.5816 0.4017 0.4223 
(0.071 (0 0lil ) 8) t0.II1 10.ln) 10.00) 

P, 0. 13/I1 0.1. 0.515 (0.5408 0. 3829 0.3741 
(0071 0.01(51

0.01. 1083 
10.12)
0.305 

00.08)
0.307 2 

(0.071 
o. 1. (.8,1 

(0.05) 
. )0.25,)B 

f0.05) 10.0,4) i().1)(10(O )1 0.060 0(05) 
I'. 0.0771 0.0586 0.2034 0.2110 1).1225 0.1 167 

(G.07(70.0 (,30.28) (0.12) (0.14 10)01 

... 0.0057 ... 0.04,1t .. - 0.0177 
10 03) :0.15) (0.07) 

IP .... --0.0404 ... -0.0422 ... -0.1064 
(0.)51 (0.21) (0.1() 

1F14, i ... ... 0.0330 0.0387 ... ... 
(0.28) (0.321 

M0, 0.770) 0.7753 ...... ...... 
f0.12) (0.11) 

II), , ...... ... ... 0.0301 0.7074 
(0.18) (1.22) 

U';urolprice 
0.0033 0.0183 1.7022 0.7848 1.4531 1.3830 
(0.37) 1(0.341 (0.48) (0.40) (0.40) (0.371 
G.98 0.O8 0.87 0 84 0.05 0.95 

1,8p3.38)) 3.2721 4.8371 4.5775 3.9005 3.3008 
(i.17 (0.951 (.05110.07) (1.08) 
.0 1.92 1.,0 1.,7 .0) 

) r i222 2 22 

,o bf 'I bles inIhv(.,iilhl.',.he flllnbc,s ,-, . d ' Ik.,ma 'rCPICsed lI ill j)r(rn ,-I-k ?!ld,JI (H . , price
haW,ed ty' v(ar held. . 'III ,. lah. k:follih'Illikfi w lah M11I I,it)Illd Msrd Fil",i:,Inlkl'ird, .1r1d I Ti 

and(),d I I+ , Ito il"I )I'(d ll ,i - ';fItiatrc-, F ). it[W , .1h, T "'d t,, ."Ifllfat( the't II c I mdd t ' f<'lit 

) i 1.' .is illadequtte l() bi sn!l).,ihoynol] th(C s()),, (f lhi!, IVpu)r lhcr'hr ', ILe lSIIIIS 
l'Tp1ONCd h(IP ;Ifrlwlework only h, ((IlilY pcliVsiidori,.USillg 0 5i1(lpr cml 

" ilp l)wcl L'X(l)( S[aclor'hs otl' 111 1 PJ'-C of l h 'tl,"' inlC () ~l1(a1", .llI'/ V4idblei 

of Igricnltu.fl 1; .(iHmiO',-,u)ipjl I)in .o(ohanI:-,U[ply.]' 0) i,'soolI(' agri­

lq'hlollll~iioll to}inc{orp{orah' th "'l,' 10 , [d i l fli ll t,)t i,., ;OVC',l'," lFwnditilrfs OilI}(' ilt/'l(}r A Vi, llnt 

.,,,'ricU it(J, ( f I.1til ,lm'rz, P(poir 50 ,I .IA'.ctrul(;im t/h i a,1k',are:h W ashrr,,h)ni.C.: Interlnatilnal 
Food Policy Rese'arch lItirrtih', I')(5). 
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culture in this section is done in terns of gross value of output and real value added. 
The es, ia;aring period Uvers the years l)50-80, nsing data from the national accounts 

'of Banco de la Repuhlica. 
T' -ating ,quation takes the followir,g general foro: 

ln() c •dJnP, ilnK - dlF ,IIlI .- I •l,oPGJ pPI u, (38) 

where 

In natural logarithm of the variable, 
0 realgross output or ieat value added

(in IQ75 p , t 

P price of agrictiltur, gross output or 
valeti addcid Ir1(latiw, to price of 
rnii,igriciltturi, (valute a(iddi, 

K real tli'yicl capildl stock 
Ctltl (1 '1 ,1Q8,< o, 

illagri-

F index,, of!,li >rr ,, 

' hatv'sid .id, 

L. labor inp(-Ill in iriculiure, 
PCl pel tk~iii' l1(iltkt (,Ic Hnprehell­

sive calpiall, ,Ild 

tl )ithic illputl 1000l)w1(1, . 

A variable ihat sio ld hia l,in iriclided Ltl iSnot, (tue to lack of information, 
is the price of aWriculiurl tii t>. ie dla for dll variabhes in equation (38) excepttihe, 
otipti, per clipiha irt ,n, and r arc taken fromn a studs hy Victor Elias." 1prices, Id) 

Initiallllyi thc li l].isld inl ('quatiol 8t wertused simultaneously. The puhlic 
inpit vainthl o;t swignificalt and ihe, wiwllicienl lor harvested land was negative
htl ut anr fHwiftitngative sign fir lhi,lind coefficient is probably the result of 
having an1i qtmin mea(sldure of this var1ials,. Itlarviested land only refers to land used 
inl cro , th r 'y h iltiitg land used in livest;ck production, ati activity that composes 
one-third of agricutltural oitptil. l.' aipitl slck iillivesttock was tried as another 
explanatory ,ariah lt,lit its signilicancc, varied greatly etrwec'n regressions, and for 
tlls reascoll it was leftlill. 

Another sit t(tstitisti, S , ,ll'tilriI! ouiptit, lw>,miiWi with I'5 , is vail,ihi frim IANF, but this 
st is [lioui'd ct i i ilt oitflly cutuil)itlijh, with IhtItInI ( c i.il a pubtLt ( em is NusionIi iles. 
SIF ii i s'i i o r ii ui w j , i ; kpt cr!it il tI; It,it i i Is i a d ctI j ;Iis 't thi ,s t eitcs t o t 7 5 p r ice:, if iunoitis 
since teithur tIe itl ii, riot hl nitliii vailli , Im lII srIts il'r ioo(sd. tHi jifli rtrice in tire viile
of tie diflatirs woiuld tw il t' if ltI tlitm(,Wlrhcttclcd tt, llo I c m s msr, rhtai'nt t1uenm urCs on 
Agriculturej. 
'2Informiation l liid i rifriki irum slimly by Rivis, hilli:, ,stilllitntesmay proesI it prohlemiis dutio
the treatment given !oillet' lexpoll ortP aigliltet 'xtI*actinIt. Riwi>c ilhegor nortgisteredissumits thit it 
extraction is a constii 10 ptprcrt (i hcgal extraction. Tis is rit ctiirect btcause an iiportant cor onetlt

of illegal extractioll iss -rnmu ld io Vetllim eli and tihrtmlt deplends on price differentials betweei. the 
two couintrics. t)ifhirentials icav,rittellai- d Cliistlait ivev ini. Si(> Libatdo Rivas, "[voluci6n del 
Inventario VaCtnio dt C olomhia y so Interacci~in con tns iosIQ5 I1 de Planeacidn yt re W80," Reli',it 
Desarrollo 14 ISepteniber I)Ct-eetbet t1821: ( t 84. 
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The variables that produce consistent results over the various regressions are prices,capital stock, fertiiizer, employment, and G-DP per capita, th. latter taken as a measureof comprehensivc capital." ' Fertilizer is taken as an explanatory variable because it may have beenl im0 tportant cun;traint in the growth Of adli-ultutat output, considering
that this input wa.s noTt readily available to I 'urmers in the desired quantities and qualitiesdue to import tiCtiolils. Ihis variable turns out to be highly significant in explainingsupply respolr'e,. Bilt Iirli,,r and c.ipitw,cutitlation capture part of the effect of
(faJmnges ill riuilolt'l prices, becaise an ilt'ctse or decrease in those prices tendsto make th( sc (krtilie, ot the return to capital more or less profitable,. ibis utay

bias th fistiltnalt' I (,.,, Hicient for igricultural prices downward.
 

ll resilsfl to ttm ,elariot of Il( aggregate supply rdrts at. presented itt Table2 .. Whon ltie ,--,t ar,'d p~rice coefficient islaFged two pe-riods, it varies between 0. IO
Mid 0..20 wht1 ral vtle Iddcd isthe d(.(pende vari;lle, and itrises to 0.25 when
 
teIalfoss a't., f (dep(ndenltone(,. According It) these results the respotnse


e(Iomult islite 
(, ;rgricrlrural ifttl)t( mci arges il pltices is tot high and takes tmore than one period
to occur. It it"ili tw p1 iltutir whent intet'rpreting these results that 
 two thirds of 
agricultural t t ir1a, tihird a l is gererated by livestock and coffeec, which take
lr'ore tlt r 1- 's)(l I ithang s in prices Coil) pat'eiati()t11 with ainual crops. Inladdiliol, locur, ,i titil Irr ttonship between factors arid protduct narkts is not
Conside'rle( , lt '"lillnl't- ple'sllentd are short rultprice elasticities,, rallher than
rnteiltr ,r h;I tln oICotcrily evaluate1 Ie rl' of pricer, the response of lhe
valruiot, illtits lto a-ti,,\u'itittwl irrlotalso bc cviln tedI. his. hirvowvet, cold iOt
I) t w tl/rI b (l ' Ir r itorl oll inpuli rie's" is nlol I'lilable.
 

(ln l int, fr)l
)l ttih i, l {of t pply r'spons,. At atelllpt to estimate
tirestjpply ,,o try, t r1 'i ultoal ,tttptl w',,u dot ,iri " lhth parlial adstlirllrent modelrtililed itt h sttrrtlliot, ) tih, individ fj,d ttrm ouft :.,. i ueffort was only successful
for 1t1 e tit]ttli (4t Ill I lpplv 0 lo itd (tl! ofly v, iru nll, pric food: ot was
dividet by lw itoli; 1 DI' dhillato. lhe resulls ol tl!i, ,tOerlipt ate also reported inI ible 22. Ilh stiirtured shirtui trrr elaslicity of sulpry of both is O.4, but Ile hong-term

ka;tnricity of ,,td stliuly carmot h+ clalcillted, us tiw coefficient fror lagged food output
is larg ira1mr+tie. 

See IH.Binswanger, et at., Estimnttion qfAgregate Agocultural Supply R,.sponse, ARII Report No. 48,Agriciltural and Pural Development Department !Wastington, ).C.: World Bank, IQS, pp. 28 2Q. 
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Table 22-Estimation of aggregate supply response in agriculture 

Dependent 
Variable/ 
Period Constant 

Price of 
Food 
T- I 

Price n' 
Agricul-

ture 
T- 2 

C pita1 
Stock 
T- I 

Fa.Tilizer 
T_1 

Employ-
ment 

T 

Per 
Capita 

GDP Index 
T 

Food 
T- I 

Adjusted 
R 

Auto-
correia-

tion 

Durbin-
Watson 
Statistic 

Re.al value adds 1 
105380 -2.C0483" 

1--7.0(1 
-. 

+2.C7 , 3 
*252 

.24 
..2 f-, 
I5.424 

0.0o. -­ 0. 32,o 
-0.022, 

2.00e4 

Real value added 
1 53 80 -11.20722' 

1-3.027) 
0.11 131 
1.O954 i 

0.58 4 
f i.378i 

0.95858-
i2.0020 i 

... ... 0.9903 ... .7ol0 

Real value added 
I053-80 -2.388502 0.17087' 0.30321' 0.2 51' .. . 0.650734 ... 00050 0.09284 ... 

i- 12.,0) 2.o331 12.o704 i l1 .5521 (2.7020) 10.4300) 
Real value added 

1052 80 

Rea! value added 

-0.24207' 
f-3.3721 

0.12582: 
2.,573 

0.42245' 
.010 

0.00587' 
2.A018i1 

1.01033' 
2.48081 

0 .34 6 23 b 
f1.9242) 

... 0.9969 ... 840 

105280 -2.4533 
i- 15. 1820} 

... 0.15-11 
i2.8013t 

0.4105 
4.33,3n 3 

0.1270' 
13.06991 

... 0.496 1' 
12.6564) 

... 0.9962 ... 1.0214 

Real gross output
1052 80 -4.121 Q . ... 0.22070' 0.7o82(,' 0. 15103' ... 0.9940 .1.QOo4 

i-9.302i 13 2632, 30.224 i 15.o25i 
Real gross output

1052-80 -0.0720 ... 0.2130" 0.001 0.0031' 0.806' ... ... 0.0053 ... 1.7825 
1-3.0771 13.1432 I11.3540) f2.81001 11.82001 

Real gross output 
of food 

]051-80 -2.2 1 ' 0.41207' ... ... 1.03133' 0.0QQ18 ... 2.1650 
(-2 737! (2.59701 i5c,83o5l 

Notes: Where real value added is the dependent variable, the relative price is the price of value added in agriculture over the pric of value added in nonaariculture. 
Where real gross value of output is the dependent variable, the relative price for regressions is the pr (,e of cross value of output o'-r the price of value 
added in nonagriculture. Where real gross value of food output is the dependent variable, the relative price ;, ihe pice of the zrcss .alue of fcod output 
c, "r the GDP deflator. 

Signific. • at 99 percent. 
Signific; at Q7 percent.Signifi( at 05 percent. 



INCOME DISTRIBUTION AND REAL WAGES 
IN AGRICULTURE . 

The issue of income distribution is a topic that has attracted substantial attention 
among students of Colombian economic development. Research on this topic has con­
centrated on the personal and regional Inequality of Income, both urban and rural, and 
in the country as a whole.54 

This chapter breaks with that tradition in the sense that it examines, first, the 
effects of changes in the price of coffee on the functional distribution of income between 
labor and nonlabor factors of production in different sectors of the economy (coffee,
noncoffee tradables, and nontradables), and, second, the factors that affect real wages 
in the agricultural sector. The framework used for the analysis Of the effect of terr.s-of­
trade changes on the functfnal distribution of Income is the one developed byCorden 
and Neary;55 For the convenience ofthe reader, points in that paper relevant for the 
analysis here are summarized in the first part of this chapter. The factors that determine 
behavior of real wage- in agriculture are examined with the help of a simple framework 
of supply and demand for labor, which incorporates elements of the Todaro model.5 6 

The main implications from each model are tested using data for 1970-82 for the effect 
of terms-of-trade changes on the functional distribution of income and 1967-83 for the 
determinants of rural wages. 

Functional Distribution of Income 
Theoretical Framework 

The framework adopted is the same one used in Chapter 4, that is, a small, open 
economy, which produces two traded goods, coffee and noncoffee, at exogenously 
given world prices, and one nontraded good. Prices are assumed to be flexible to restore 
equilibrium In supply and demand in the nontraded goods market, and income is 
assumed to equal expenditure, thereby satisfying the basic conditions for general equilib- , 

5 See especially R.Albert Berry and Miguel Urrutla, Income Distribution'in Colombia (New Haven, Conn.: 
Yale University Press, 1976); R.Albert Berry, 'ILand Distribution, Income Distribution and the Productive 
Efficiency of Colombian Agriculture," Food Research instituteStudies in Agricultural Economics, Trade 
and Development 12 (No. 3, 1973); Rafael Prieto,,Estmctura del GastoyDistribucldn del Ingreso Familiar 
en Cuatro Cludades Colomblanas: 1967-1968 (BogotA: Centro de Estudios sobre Desarrl11o Econ6mico, 
Universidad de los Andes, 1971); Gary S.Fields and T. Paul Schultz, "Reglonal Inequality and other Sources .
 
of Income Variation in Colombia," Economic Development and Cultural Change (April 1980):'447-467; . 

*and Miguel Urrutia, Winners and Losers in Colombia's Economic Grt')h of the 1970s (Oxford: Oxford -
University Press, 1985). 
55Corden and Nerry, "Booming Sector and Deindustrializatlon." The authors have also benefited from a 

paper by Harold E. Banguero, "Evaluating the Impact of a Coffee Boom on Income Distribution: An 
Examination with Colombian Data," 1986 (mimeographed). 
56 MIchael P. Todaro, "A Model of Labor Migration and Urban Unemployment in the Less Devel.ed 
Countries," American Economic Review 60 (March 1069); andjohn R.Harris and MlchaelTodaro, "Migra­
tion, Unemployment, and Development: A Two Sector Analysis," American Economic Review (March
1970): 126-142. 

- . ro 65 

http:Devel.ed
http:whole.54


rium in the system. The framework presented in this section summarizes briefly the 
relevant points of the Corden and Neary paper,'which is concerned'with the issue of 
~ - the istribution of-income nfunctional 

Because a large share of agricultural output is tradable, one of the main ccncerns 
of the analysis is to establish what happens to the profitability and income of factors 
of production in the noncoffee tradables Fector when there is a large change in the 
price of coffee. 

The analysis proceeds by considering different degrees of intersectoral factor mobil­
ity. To facilitate the discussion, the analysis starts with a case in which only one factor 
(labor) is mobile between sectors and the others are sector-speciflc. 5 7 The analysis is 
later expanded to a situation in which more than one factor is mobile. The actual 
extent of factor mobility is not known in advance, and it can only be presumed from 
the empirical results presented in the second section of this chapter. 

Following Corden and Neary, a distinction is made between the resource movement 
effect and the spending effect of the boom on income distribution. The resource 
movement effect occurs when the boom raises the marginal products of the mobile 
factors in the coffee sector and draws resources out of other sectors, inducing the rest 
of the economy to make adjustments. One of these adjustments is the appreciation of 
the real exchange rate, that is, a rise in the relative price of nontraded to traded goods. 
The spending effect results from a higher real income generated by the boom, which 
leads to additional spending on nontraded goods, which in turn raises their prices (a 
real appreciation), leading to further adjustments in the economy. Ifonly one factor is 
mobile between sectors, the resource movement and spending effects lead to a reduction 
in the relative size of the sector producing noncoffee tradables. 

The results on income distribution depend on several important assumptions. The 
first has to do with the mobility or specificity of resources between coffee and other 
sectors of the economy. In the short run, there is likely to be some movement of labor 
from one sector to another, but cdpital (land, investment in coffee trees, physical capital, 
and so forth) is only mobile in the medium and long runs. 8 The second assumption 
deals with the distribution of coffee earnings and the marginal propensities to consume 
nontraded goods. The final important element is the assumption of capital-intensity for 
the different sectors. An analysis of the two cases relevant to the discussion of the 
effects of terms-of-trade changes on'the functional distribution of income is presented 
in the next two sections. 

Effects of a Coffee Boom When Only Labor Is Mobile 
The effects of a boom on labor and commodity markets are analyzed with the help 

of Figures 4 and 5. The price of the rnoncoffee tradable commodity is selected as the 
numeraire. The wage rate expressed in terms of noncoffee tradables is measured on 
the vertical axis of Figure 4, while total labor supply is measured by ONOT on the 
horizontal axis. Labor input into nontraded commodities (N)is measured by the distance 
from ON, while distances from OT measure labor input into traded commodities (T), 
such as coffee and other tradables. The demand for labor is assumed to be a decreasing 

57 For this kind of model, see R.W.Jones, "AThree Factor Model InTheory, Trade and History," In Trade,
Baance ofPaymet5andGrowth: Essays in. onorofC. P.Kindleberger, ed.J. N.Bhagwatletal. (Amsterdam:
North Holland, 1971); R.H.Snape, "Effects of Mineral Development on the Economy," Australian Journal 
ofAgricultural Economics 21 (December 1977): 147.156; and Corden and Ncary, "Booming Sector and
 
DeIndustrialization.
 
58 The empirical results presented in this report strongly support this assumption.
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Figure 4-Effect of a coffee boom on the labor market 

Real Wage 
Rate (ll' 
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Notes: 	 ()N ota labor supply used in t tie nont raded goods sector.
 
01 Total labor supply used in the traded goods sector.
 

function of the wage rate relative to the price of each sector's output. Therefore, L,
is the labor demand schedule for ton,:offee tradables, and by adding the demand for 
labor for coffee to it, the demnand for labor for tradables is obtained. It is shown as 
I.1 C in Figu re 4. SiMilarly, I,,, is the nontraded sector's initial labor demand. Initial 

equilibrium in the labor m-,rket is at A, where LN intersects l., therefore, the initial 
wag.e rate is W, 

It is nece-sary, however, to deterrnii, the initial price of nontraded commodities 
to complete the general equilibrium model because the location of the LN schedule 
depen(ds on this price. Figure 5 shows how it is determined. Traded goods-coffee
ph.s other t.,adables- -are plotted on the vertical axis and nontraded goods on the 
hotizontal one. The initial production possibility curve isgivent by (T i GIN, and initial
equilibrium is at point a, when the production possibility curve is tangent to the 
indifference curve I. The initial price of nontraded goods or the initial exchange rate 
for traded goods is thus given by the slope of the common tangent at point a. 

Continuing the dist inction made before, the resource movennent and the spending
effects of the boom are looked at separately. In the case (f resource movements a 
two-stage analysis isconducted. First, the real exchange rate (relative price of nontrad­
ablesl is held constant; then it isallowed to change to resto, e equilibrium. Therefore,
in the first stage the LN ctrrve in Figure 4 and the price ratie :) Figure 5 are unchanged. 
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Figure 5--Effect of a coffee boom on the commodity market 
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When a sudden rise in the international price of coffee causes tihe L.1. C:curve to shift 
upward to L,. :, the wage rate rises to WP. At the constant real exchange rate, in 
the absence of unemployment, this incr-ease in wages induces labor to shift from 
nontraded goodls to coffee. The boorn raises maximum output of traded goods frr~n 
(T- - CQN to (T 1 (-)'N in IHiure, 5. The effect of resource movement on outful at a 
constant real exchang.e rate is given by tihe leftward displacement of tihe product-on 
point fromn a o 1) in H:gure 5. In this way, the movement of labor out of nontradlable 
goo~ds causes tlhe oultput inl this sector to fall. 

Assurningl, for the moment, that the income elasticity, of demand for nontraded 
goods is zero, the resource movement effect at the initial real exchange rate leads to 
excess demand for nontraded goods, which means that there must be a real appreciation 
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of the exchange rate in order to restore equilibrium, with equilibrium taking place at 
some point between b and j on the (T C)' N cur ve. 

In order to analyze the spening effect, the res ource movement effect is corntrolled 
by assumirng tWa the coffee sector does not use any labor. Therefore, at the initial rcal 
excharge rat(- tile boorn has r, effect on labor dernand curves 1,,, in Figureand 1,1 ­
4.However, the botrm ,hilts the produlionl possibility ctlrve veriically upwards, point 
b nov lying above point a in Fig're 5. If the denand lot nor-aded goods rises with 
income, the demrnand at Tho initiol exchange rare moves along an income-consumption 
curve repre'ented b (In in liunre 5, intersecting the production possibility curve 
T 7 C)'N at poiit (.Again, fillre is an excess demand for nontraded goods at the 

original real exchang rate, indicating that a real appteciation roust occur, but this tinme 
output of nootIi'lid d 0,od0 rises becallse the ilw equilibriunl Ilust be sorlrI"velre 
bttween iand n. 

Wlien Mi.rlioO,r filovt'finetll and the spnd leffect Ire conibinied, itcan be 
Seet] tfat bhth CtliiJIit, to a real alppreciationl of th- realleclalge rai. lowever, 
Owre resource 1101l ecl '[ nds to h wer output of nontraded gooids, Wlreasfllthe 
spendhng t.ft'r teids io raie(, it. Figuro 5 relresents rhe case wher' the spending effect 
is silnon o po"k ies to fill' titll of point j. This anlbiguity does not occur with 
oltl}t]i(it iO!Ic} tad his. 

k".t lt/iril/g 'i ,tileli ri}treS'eliiu ttuih'ilcit i . {'t rand futrabt)rforthei /Ortraded 
sector litl-. e.ase inthe price if ltn ltraded, goods,tt pv'ld tI,'N bccaus, ol the itici 
and th.' ihtlrtiiiri is Icached at point (. As a result, Me wage rate rises to W.', 
'id 1ip11)loyii': Ii, e sectorir lah0; lo,,U n().becauet] tuonc,ff4tralabl q s, 
of ih'. Ii!oveeuit of tesourC.S the Coffe joun brings about a (lirect reduction in output
ill t ,o)eeU ilaili,',, which is reflected in the distance 'Il'l iii Figure 4,.The spending
effect aIso) heads to an idirect redclioll ill oitput of Ihe sarne sector, givell bv the 
distantc. liT,.
 

With lcard In Ill'wage -e, h t esource mto{verment elfect leads to a fal inthe
 
outlt of llrutltade( t{a(ods, wlich is assciated with an irk rias itt the wage rate for
 
t/Ontr'addi g olis. wiice. fur tradable>:, tre wage rate rirui.t rise as a result of tHie 
resource
 
arove{iett effect, the real wage rate must also rise because of iL.(n tie other hand,

the ste(ndii lh
effect leads to a rise in bolth tIe output aId price of nontraded goods and 
to a fall i'ltrhwage rate fir iotltraded goods. Since the wage rate for traded goods
rises because of the spending effect, through the niiecha-lis ni of real apprecia!ion, the 
real wage rrray rise or fall 

Changes in returns to specific factors of productiO in tirlbtree sectors can be 
measured as tWe effect of the boon oi profitability. It is clear that profitability it)
rnoncoffee tradables must fall. Profitability in tie nontraded sector would rise if only 
the spending effect were considered, but the resouIrce nverment could cause it to fall. 
If tre output of non traded goods rises, profitability in ti lssector must Iise for all goods. 
Finally, profitability in the coffee sector would rise because of the resource movement 
effect, but it would fall because of the spending effect. A factor specific to the coffee 
sector does not benefit fron the spending effect because the word price of coffee is 
fixed, and the beneits of the boori could spread to other factors to such arn extent 
that a specific factor could actually lose. 

Although it is clear that the returns to a specific factor in noncoffee tradables fali 
in absolute ternis, it is nt necessarily so when profirability is measured in relative 
terns. In fact, ifthe share of capital in value added inthe noncoffee tradables sector 
is smaller than inother sectors, then a rise inthe wage rate reduces its profitability
less than the reduction infother sectors. Therefore, a decline in relative profitability 
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of noncoffee tradihies is less likely to occur if this sector is capitl-intensiv, so that it 
isless vul erablh. itinother s(ectos toIlie squeeze on profits induced by the increase
 
illwages. ,ecause wcltite prohitability is the force (living resource allocation in the
 
tinediurIt IIi, the boom tiight inthis c(asc ii(crease the ottput of noncoffee tradables
 
if i-,1pilal1 i! lobilh betwe"('1 Scnil:s.
 

Effects of a Coffee Boorn When Capital 
Is Mobile Between Two Sectors 

Ill Ille p'revii' k;lm ifw;as 1i-sslltued that only ]abtO was allowed toImove betv'eel 
k capitalan be betwe(nl the noricoffee Iradables anld;a'co',. IllI[is c;lws l'arsIred 
thk' nrlhitbd sO'-, huilit is setorm in the case It is helpful for thisJpecific of cofie. 

iti.alysis I()vk'w ll nmcothfer irddhlah arid riontraded scotors as a I leckscher Ohlir.
 
tuollel, I,a vlr;h, slupply (f lhbor is equal to lie total ;anlount of labolr in the
 
corilil h n, I ('d coflee or. tlher'e is anl IuIntlual
i 014,i'rtl(]¢ll u o)] ill t ][tl 


rolatiiti:;hil) hlt ,,W (l1iiblt w l)., irt the lrJiceiInlo
nIt iturn rate1w of tradi'd goods, both
 
teasoti 0rd of al lr;ldbht1s. ,Ialitlrship is shown in side
il O I 'lhi, the loft-hand 


Of ligii , wit in alsw;Iupin, nio r loctirig lie t;plilal intensity of noncolfee
 
ll"IdaIbls r tiv ) i(titl()l-' gool( .
 

S1i)p , md (Ic(lll'illd. otllf-ll]trc( I o d t1"((t Wil ill the Iright-h/ar,1d sidc( llivo [ I e ' 


( ut 0. curve X, i, ipwli~l shlpinl, leleclillg oti'rllral supply
i 'l' stupply the 
tVVi)F)sIP1(' (w F'c(imly. lb' b-hllllh cur'eVON is dlralwn (ilthe Isstimption that 
,.'\lldilllmr,o' - k) illcmno. l !iliblilun lb er,Ilib olfuouis b'pt'esre(fhy points
 

A ;mt I 
A,, Il{r(, i- nllv'l'tlll is o)lsiilered separately bymuo' f'cl (d thcbhoom 

issumluiti t ii mm1'elaslicilv tFldi'llimll tIo Itbltu'iabd gouds, sol fu:t Ii derlarud 
.I,.I'il): r- , At li itliti;il lgelt, tIh boolr ihelo l "h!lill. wa ralises 


d( 1111111d l t l I Ille ;tlotir two sectors
III'A)m Iw )i lar(u,( d llcc' thlle Ilseh ill(hitle 

Figure 6--Effects of a coffee boom when capital moves between noncoffee 
tradable and nonfradable sectors 

/ X,+ 

\ /
\ / 

AA N\ F 

SI D'N 

I t 
It 

I ID 
N 

Real Wage Rate WI W,) 0' G uantity of Nontraded Goods 

70 



with mobile capital. Following Rybczynsky's theorem, at constant prices the output of
the labor-intensive good falls, as reflected in the shift of the supply curve for nontraded
goods ;n Figure 0 from X,tto X' , and the dis;lacement of the equilibrium point from
F to F'. Output falls from ()(; to (G', wages rise from WO to W, and prices of nontradedgoods incrt:ast: fruoil P. Lu ',. Thr us, in this model a fall in o ofrtietnontraded goods 
must be associated wvithi an inlcrease in output of noncoffee radables." ' 

The spe,idinr, effect ol thi' l)00111 induces at Outvard shift of the denand curve Dto I)'.,, raising ontrpM ant(l Ill" price of nonltradialbls wtile reducing the output of
noncoffee lradalhs. Ihwvur, the higher price of ntrotitraded goods is only associatod
with a higher wagC raei: iheI l raidahlesar: rclalively laborintensive as in Figure 0.

In short, if Oh tioticoffe iradables ale capilal intensive in relation to nontraded
goods tOi relative prick, of litltlildl'd g'r)ois, will ilcrease, the real wage rate will gc
tip, atnd Ht absofrlri prolilthility in dhc two sectors will go down as a result of the
coffee bouni lre iff'cls )f in increase in pitlic expe(lditlure can also be analyzed in
lhis cuIrxr(,,i w illh tlti' ru cunse tlencesas; 1hspending effect described before. 

Empirical Results 
The main p(rpose f tlhi., sectiojn is to defermine empirically the effects of changes

in the price of coffee on thei income frot capital. In this context, capital income should
be intlrpreted ais Hi incorn- frini capital and other nonilabo: factors of production.
'bus, capital iclt, sholld bn .idel-)od Illore broadly as nlollabol income. Similarly,
capital iultnsirv shiold be uti'l,uod as intiesity inl lonabor filtors of production.
I-or tie rulst ( !; hap:er)!cl, iess orlurwise specified, the lterlll illcolle fron capital
arid noilabrl ino u will bel' usi d inrchangcably

Accordinl, to Oe resllts presvnted it the previous suction, whiu t-ie noncoffee
tradable sectort is rliron, C;.pial itiensiv, thall the nontraded sector, an increase ill the 
price of cofifee Vill iunrasi' , relativi' price of nontraded goods and real wages anddecrlease, lwh 11roilw Vdb/LW5'l it ie capital returns in ithe nontraded and noncoffee
tradanle .seclpr'. Ieo irlotrt llion prusenreld in Table 23, processed from national ac­collrts data, shiov.v, lie shar: of labor in valre added in each of the three categories
of coffee, rir, nll adablhs. aid noncoffec tradables. This information tends to support the
idea that notloffuu trad;bles are more capital intensive than nontradables. From the
arralysis of tlh previotis scction and the degree of factor intensity shown in Table 23,

it would appear., thern, thaIt an increase in Oh 
 price of coffee would increase the priceof nontraded ),rods and reduce the absolute value of the rltli'rl to nonlabor income in
he lllItraded and niolicuffee tradable sectors. In other words, the efects of an increase

in coffee prices on uontabor income will be negative in both sectors. The regression
trodels tised o e,,rmaite the iJiipac of changes in relative prices o absolute real
nonlabor income trv to do this by relating nonlabor income in each sector to tthe price
of coffee alld rlie real valtire added of rh( sector. The estimating equations are as follows: 

NIY o ' l a I'l-P, ' l LKVAN, (39) 

It the noncoffee tradartes sector islabor-intensive relative to nontradables, the wage rate rises, outputof nontraded goods rises, the price of nontraded goods falls, and output of noncotfee tradables also falls. 
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Table 23-Share of labor income in value added 

ExportabIes Noncoffee 
Year Importables Coffee Noncoffee Total Tradables Nontradables fotal 

Q70( . Q..11 35.; . 3o.5 42.3 38.7 
!Q71 3).' 18.-, 3 .( 10.() 42.o 3Q.21 
1Q72 338.0 1.4 ) -.2.2 35.) 43.0 38.8 
1Q73 320.3 S.) 3.3.o 3. ,-,.-I ,12.3 37.5 
I074 32.3 18.0 32.Q 30.7 32.s 42.2 37.1 
1Q75 35.5 15.4 34.o 31.2 34,) 42.3 37.8 
1970 35.5 . IA 35.7 3).9 35.6 41.9 37.3 
1977 355 	 30.); .30.4 41.7 37.47.A 	 1.-1 
13778 38.0 22.. .1().) 3(,.,1 3Q.8 42.7 40.1 
197() 39.4I 27.4 .116 0. 40. 43.1 ,413.4 
1080 42.9 25. 1 1 . 11.0 45.4 42.5 
2933 13.7 37., .23 K .3).4 -31.3 45.3 43.7 
1(82 14.o 32.3 .3) 7 3.0 42.1 45.8 43.Q 

Source. 	 Derive(i from (julD~b. 3)t'partain it(ouAhmniritratvo Nacional de [stadislica (DANE), Cuwntas 
Nacionale,',. 1 70 / 923 Mo3,i~i: IANI., 3)84); and working sheets for I 7083 proviued(dCo,, 

by JANI,, l)ivjioni6n de 3u, ta,,N.,ct tmah.
 
Notc: Appendx I explairltOlt,edci ,
rh I .n t h A. 

NI-Y P,; 10 LPC - I'21-PN If-lKVA-, (40) 
and 

NLY -o4 y I LPC Y LPN y I-.KVA , (41)3 
where 

NLYN logarithm of real nonlahor income if,the 
nontraded sector, 

- logarithm of real nonlabor income in the 
3 coffee sector, 

NLYT -logarithm of real nonlabor income in the 
noncoffee tradables sector, 

LPc = logarithm of the price of coffee relative 
to the price of noncoffee tradables, 

LPN logarithm of the price of nolitradables 
over noncoffee tradables, and 

LKVAJ - log of real value added in sector lj C, 
1, and N). 

The results of estimation are presented in Table 24. Equations I and 2 in the table 
measure the effects of changes in the relative price of coffee and nontraded goods on 
nonlabor income in the nontraded sector. Equations 3 and 4 measure the effects of 
the same relative price change!; on nonlabor income in the coffee sector. Finally,
equations 5 and 0 rneasure the effects of relative pricce changes on nonlabor income 
in the noncoffee traded sector. 

The results of the regressions in Table 24 support the hypothesis that absolute 
returns to capital in the nontraded sector decrease with increases in the price of coffee, 
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Table 2 4-Estimated effects of relative price changes on nonlabor income in the coffee, noncoffee tradable,
and nontraded sectors, 1970-82 

in Sector/Period LNon-Nonlabor Income Constant I LP,t-I Coffee Noncoffeet-2 t t-I Real Value Added AdjustedR2 Durbin­traded t-l Traded Autocor- Watsonrelation Statistic 

I. Nontra ded1070-82 -0.1583 - .0758 ... 
 ... ... 1.155 ... 0.904 . .. .35-1.00o)1 1-3 )01 43.e4Oo,2. Nontraded
1071-82 -2.07O -0.0053 ... ... ... ... 1.1355 ... ... 0.9Q7 -0.377 2.380i-3.589) (-4 7581 (07.000) (-1.1313. Coffee1Q72 82 -7.138 .... 0.638 ... ... ... 1.005 ... 0.828 ... 1.8401-3.912) (2.062) (5.743)

4. CoffeeI072 82 -8.0541 ... ... 0.6829 ... 0.1058 ... 1.0070 ... 0.804 ... 1.886-0.7823) 1.0202) (0.0005) (5.309)
5. tNorcoffee traded9072-82 -10.011 ... ... ... 1.4850 ... ... ... 1.086 0.093 ... 2.338-10.88)I 17.8930) 138.347)
6. Noncoffe.2 traded1071-82 -1 1.1042 ... -0.0105 ... 1.8201 ... ... i ,013 0.982 ... 1.760-7.524) (-0.2846) (0.3486) 
 24.43981
 

Notes: The ..
umbers inparentheses are t-statistics. LP- is the log of the price of coffee relative to the price of noncoffee tradables, and LP,¢ is the log oi the priceof nontradabies relative to noncoffee tradables. 



whereas returns to capital in the coffee sector increase when the price of coffee goes 
up. According to the results in Table 24, nonlabor income in the nontraded sector of 
the economy (equations I and 2) declines when there is an improvement in the 
country's terms of trade. These results indicate that there is probably a significant 
impact on nonlabor income via the spending effect, which is transmitted relatively 
quickly to that sector (with a one-year liag). Although significant, dLis effect is not very 
strong since a 10 percent increase in the relative price of cofhee, leads to a decrease of 
0.7 0.8 percent in nonlahor income in the nontraded secto!. H:r the coffee sector 
(equations 3 and 4), however, an increase in terms of tradt has a strong effect on 
nonlabor income. Thus, for every 10 percent increase in the price of coffee, nonlabor 
income in the coffee secto)r increases almost 7 peicent. 

The effect of terms t-trade changes on the noncoffee tradable sector is presented 
in equation o of Table 24. According to this equation, changes in the terms of trade 
have a ncd igih, effect On nonlabor income in this sector. Changes in the relative 
price of nontraded goods and services, on the other ha nd, have a strong and positive 
effect on tionlabor income, with an elasticity higher than one. Thus, a 10 percent 
increase in prices ol rfiiraded goods increases nonlabor iicome by about 15 percent. 
This indicates that the effect on labor income of an increase in the .rice of nontraded 
goods is negative in the noncoffee tradable sector. This is not, however, the case for 
labor income ill the Coffee arid notl raded sectors. For the coffee sector, the estimated 
value of the ertis of trade coefficient for nonlabor income is less than one, which 
indicates that labor income increases when terms of trade improve. For the nontraded 
sectors, the absolute income ot capital falls, whicn means that total labor income in 
tlat sector has to rise. 

Ole interesting point to note about the res1ults of Table 24 is th.e difference in the 
lagged effect (if chan es in coffee prices on nonlabor income in the various sectors, 
which may be a clue to whether tle variations in the price of coffee are more closely
related to s,)endilr,, rto res roiice movement effects. For the non traded sector (equations 
I and 2), tiet effect of an increase in the price of coffee on nonlabor income is felt in 
the current period, which points toward the possibility of an important expenditure 
effect. f!e,vev(er, tile inmpact of terns-of-trade changes are only felt after two years for 
coffee(. -amato e; 3 and 4), and after one year for nencoffee tradables (equations 5 and 
0), whi, 1; may p ,int to the existence of an important resource movement effect. 

(n, 11i1al point that shot][d be noted in this context has to do with the issue of 
factor mobiliy. As mentioned in the analytical framework of the previous section, the 
effects of changes in terms of trade on income distribution depend on factor intensity 
and factor mobility. Some capital mobility between the nontraded and noncoffee tradable 
sectors, it was found, would permit lerms-of-trade improvements to redistribute income 
toward labor in those sectors. The empirical results presented in Table 24 indicate 
that indeed al improvement itn terms of trade tends to redistribute income toward 
labor in the nontraded and noncoffee tradable sectors. Therefore, it seems likely that 
in the short- and nediurn-terms, some degree of capital mobility between the nontraded 
and noncoffee tradable sectors of the Colombian econorny exists. 

Before leaving this subject, it should be stressed that the results presented above 
are only a first attempt at tackling the problei of measuring the effects of changes in 
coffee prices on the distribution of income among factors of production. Although the 
formal model presented here is a complete and fully specified mcdel, it leaves growth 
aside. Empircal estimation solves this problem, albeit in an inadequate fashion, by 
incorporating value added as an explanatory variable. However, the growth of value 
added over time also needs arn economic explanation. Thus, a more complete specifica­
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tion of the model, which would take into account, among other things, the interaction
of factor accumulation, factor price,, and product prices is still required. But data
limitations preclude this type of analyis at this stage. 

Real Wages in the Agricultural Sector 
Labor earnins inagricui tUre continue to be the lowest in the country. Because a

large though declining proportion of the population still lives in rural areas, it isimportant to gain 1understanding of the factors contributing to poverty in agriculture.
Therefore, since low real wages can be associated with poverty, an analysis of the
factor that deermi ine the real wage in agriculture is relevant. To the authors' knowledge
no study dealing with the problem of agricultural poverty or income distribution in
rural Colombia has approached this problem in the way it is analyzed in this report.

In Colombia, as in many d-ve]Owping countries, urban unemployment coexists with 
a relatively high real wage in nanufacturing, as well as with a more competitive and 
informal urban labor market. D)espite relatively high and rising rates of urban uneiploy­
ment, there has boen a continuous flow of labor from agriculture to the urban Fector.
Given t. at these conditions have persisted since Wo"ld War II, elements of the Todaro
model are incorporated in the analysis of real w.ge determination in agriculture.')(

People migrate to tie city with the expectation of getting a higher-paying urban 
job. To some extent, the probability of succeeding will depend on the extent of urbanornernployrnent. ThlIs, one ca!: postulate that the higher the rate ef urban unemployment
the lower the probability of finding a well-paid job in tire urban sector. Thc lower the
probability of getting an urban job, the lower the expected urba:' wage and the expected
gains from Migration, and tie higher the supply of labor in the rual sector, relative 
to what itwould be otherwise. The Todaro model assumes that the expected urban 
wage isequal to thc average wage of the trrban employed and unemployed combined;
the weights are the proportions of employed and uncniployed In the urban labor force.
Equilibrium inthe rodel is attained when the agricultural wage is equal to the expected
rrban wage. Thus, two elements that will affect the level of real wages in agriculture

are trio rate of urban unenmployment and the real urban wage. Another element that 
will affect rural real wages is the size of the rural population. The real wage rate inagriculture, the size of the rural population, the rate of urban unenployment, and realurban wages are the factors that affect the supply side of the agriculturar labor market. 

" Iic s i (it ni)ratairi nd ith d(.!C- III,n C(illllia it ;lhls biK'n 1h sutmjct of copsiderable attention.See. mInong NIo "(aoIt:rs, WiliI Mci r,.,y,I( as de Ia Migraci6n I toro en Colombia," in Finpleo yD'.s,'fllIo00 Colomblit, gI t,loii: 96M:I8; 1 .Iaul Sch utz, IPpuiatio Growth and hnernalMigration
in Col/ ~bl'Salltio i , : I(lima (corpt ii ion, t9((0); T.PautIchutz, InternalMigration in Colombia:Monica, C l.:
A Ou ltitative ,t i/ si Sallta Iand Corporation, i.d.); T.Paul Schultz, "Ta Modernizacion 
del Sector Agropi n t-io Rural lI himIiy ]i Migriconlii en Colombia," Revista de Planeaci6n y Desarrollo(October 107 11;(olornih)a, Minis r'rio eltirabajo, Servicio Nacional de !-mpleo,La Dindnica Interna delos A ovinn'om.u; A ),torios n Colornbiai to .oti: M inist del Trabajo, 1979h Colombia, DepartamentoAdministraivi Nitional !:, t ildistica,I Mia 

'rio 

" l c6n tnterna y elProceso de Conrentracifn de IaPoblacid6 
un los Dlepartanii'to,, ' ,', A1 .fll.I,de / st illisticwa (No. 3 14, IQ77j; Myriam Ordofiez, "Migract6nl)ksi' l ,3 enei s 
h ('iuadilt(Iolombiana," in Inmpleo y l)esm'orpl,,o fBogotci: Asociacifn Nacional de In 

y 

saikuriones ti nancieras, 11)77; A. Peye's, I:.los do I,Migracio Rurll/lrar:asobre elDesarrolloEcon~ioiicoy lDinogriij/co (Bogor i:(orporaci6n C1entro Regional do Poblaci6n, t175); Gary S.Fields, "Lifetime Migration in Colombia: Tis tsof IheLx r t(-dItnconic 1tylothesis," I'opulation and Deve'opm'nt Review 5 (June179)1: 247 26 ; and ttteh:tm Rile, ' I a Posicijin Fcoo6l ica do los Migrantes y no Migrantes en Colombia,"
Desarrollo y Socidad 5 Ifahmuary tPm 1). 
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On the demand side, the real wage that agricultu ral producers are willing to pay
will depend on the priO of their Output and oil the productivity of labor. Thus, for a 
given productivity, the higher the relative price of agricultural products, the more 
workers agricultiiral prodit 'er, ;11-(,willing to hir. (ln the other hand, fohr a givenl 
l(lative price 0d agrictiltural otlpult, Ihe' higher tile productivity of labor ill agricullture, 
the more lal)r ,ervivks pr)dUCeIrS Ir willing to )Uclr:hd and tlhe' hiher the price 
;h( y ire willing I) pay for them. Itis well tstabliseh d that increases in labor productivity 
in ar:,ulture have. beenll accompanied by ilnlreases in-capital itlltw agricult, rat sector. 
Fiially, for a given rlliive price of a,,ricilltral otrpli arnd a g.ivell productivity of 
'ptl lie, lower the real w p!' paid in apticultui(', the more labor agriculturalicultiral labo , 


produ( rI are willing, to ci ploy.
 
Y'Illholically, htse ittl, ellnttllls (all hi plts('11wd isfollows:
 

1. '-ttilply ' aitcitulu!,lalbor, 
l

I '  
(Jd(IllIfIm ot l a ,,rji ultuil;.i labor, 

W o real w i,,il ag ricullirc ,
 
Wo rlanl wipe Ithe wage it which mi­

grat alte '.v to find eIlnploymenlt), 

U urbari rat(, iployllten , 
PA/PNA tri (eof agricaitoral uput (PAl relative 

to the pricc of output if tho' nonagricul 
rural sector l'NAI, 

N, 'z h t i til' r tralpopuh, iolt, arnd 
K,, capital t:)Iitaticlilur(. 

The capital stock and We sawl teI"Slohgy in aTiculture determine the marginal
 
physical product of lbor in agricu ure. As a result of these assumptions, then the
 
supply of labor in agriculture is giver] by
 

I.' L)W , N, It, WI, (42) 

ard the demand fo agricultural labor is given by 

IJ)',l) (W,, PA/PNA, K). (43) 

From the previous discussion, the relationship between labor supplied and its 
determinants are 

0; (,d-l/aW,/oNr) .0; ,ol /it .0; and ,)/ iN 0,-

and the relationship between labor demanded and its; determiarnts are 

hi/,W, 0 ; ,I.I'/,q P I / N A ) 0; anrid , 1. ".1,iK , -.0. 

In equilibrium, 
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Ii;(W,, N,, U, Wi ) 1' (W,, PA/PNA, K,) - 0. (44) 

From equation (44) W,, can be derived as a function of U, W, PA/PNA, Nr, and
K, to obtain equation (45): 

W, W(,iPN/PNA, N., K1, U, Wi. (45) 

Frorn the signs of the partial derivatives of the supply and demand functions for 
labor, it results that 

kWiiPAiIAN ,W ,,; ,W,/,;W 0, 

,AVa,/,,Nr 'Ind ,AV d .0. 

TLhus, the real wiy'g i it I,I, po,)itivc ftinction of' the relative price ofa1gricultural outpul, of IhW Ct)ial 't0Ck iiIII 'rictdlture, and of the urban real wage,whereas it is a negatiw' tiit til (rOw of of til rallpopulation and of the urban 
inIlrpl llloyrt tate. 

A description o ii i ti, ,', tr li e eal wage equation in the agriculturalsector iS ir"s(eted in Anto)(,rr1iI. wI r0ies of utnemployment are used. One rmeasurestrifll poymlietu r tlnh Iml'r lltjo" citis of Colonbia (tlogoij, Medellin, Cali, andB[ rlqtlila . ]Sil',ridlci Iiftjie!t(from a National Household Sulrvey carried out byl)ANL. ficcduLE l1u1.9(t-;! c 1073, 

vonx is ti stlli. a'" ofr IU .. ,\i rnatii%,iV, tire regressions are 


v; it jrgiven for it is assuned that tIre value for that 
rn lealving that year

(lit. [heillr rtlrrfitir1tillplilltilllen ! I' Ira Juicedis, l uiillotrr iotr givent by Corpora­
,,11G TitTo Rcgfioi ii Pild.i -ii ( (T (Pi 1i)-gricrrlitril ctlploytlteill, total employ-Irouht, atld li i\' Icv(ilpoim l(tion. In this cast', to derive ilh rate ef urbanI iltrrit'll)ri . !; is, ss . lirofthat the ccoreni.ically active population in agricu-lture isit-hllo the iwt,.i t lh ertphoyed inl agriclltirc. The urrban rare of tnemployment

i' t ileti loftii lht11>, rati ifof Irle differenc e b(tweer total eiployment arid agricultural
(tIllpi ltoyflwfll lto [iw diuf', r o't('wA)i 1 t colrotitically active )o0)ulationl and agricul­
t all m pl erllrct.
 

ilr \5',a, ill ilt, lliirct i(i Iccloi r> ta,-,ken as the real urban 
 wage rate. The avge vagej of lahtei'rs in) this c'utogorc i,' derived front infornation oil total labort'llirdlniti (lromt lhationl accotl, and fronm a series on eumploynient for constructionts srrpplied ,, (C(AW. Wages for blue-collai workers in manrufacturing were also usedasi proxy litr lih ipr)orttltity cost of labor for agriculture. This, however, is not a
igiiflicaut vatriable Illud, as argrted by iarberger, does rlot sT ll to i a relevant variable 

to captrtl rh,trill( oppolrtrllity cost Of labor in the tilrball seor'
Iwo sets of figures for the capital stock are used. 'he first approximates the capitalstock using tih ratio of real value added itt agriculture to total employment in agriculture.

This is hased Ott tO idea Ilar the hrigIer the caoital stock, the higher tile productivityof labor. The second is a m easrrre cf capital stock taken directly from Elias' study for
the lnternationial Food Policy Research lnstite.tc/ 

Si' A. C. t-brh.r41 r, it lth,uiim, o ,iw l ( )pporturily cost of i~lbor,' IwrnationailLabourReview103 iJune 1071 : -S5 57Q 
Elias, (o) ' t'11it' I :I (,/l/l t1ii't'. ol) J iUi'T.'ture. 
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The equation for estimating real agricultural wages is 

logW, a i Jlog(PA/IT NA) plogK ; r (46)TlogW ,rlJ XlogNr i u, 

where log stalnd; for le loa,,rithmic \a;lui,of the variable, and u is a random term. 
Tihe signs fot fIll, toofflicietni 11, 1,. ;Hitd are (xpected tI)b' positive, while those 

for 1- a1d '\ or(' (e'lp.e d to be nati'. l csilts of ("slitiltion presented in Table 
25, sipport l1t hypotwitV abl)oul thr deerltililatioli oI lreal agricultural wages. The 
c(fli(ilnV Liv hi pi" (-l significalt, and there are no prob-Owtttatistlically,igi, 
luis ol al1tomet ()t l iiiiPorltd1 r'islt that tieds to be highlighted is the ole;:iOI). . 
concer ir tlcol, pil yd by r(lative 'rKi ultural prices. It points to a (oruclision that 
nICto(.oionlic polii, th atl 10 dth -e., p'ic('s work the eco­ag.,rhultil ainst 
ne tic %vefare( I i h( rint popultio by rd,ucing the real w'.'age. 

Table 25-Logarithric regressions for estimating real agricultural wage 
equations 

IQ68-83 1968-72,19Q74-83 
Coefficient (I) (2) 0t3) . . (4) (5) (6) 

Xti)l''att 3'i.'ti).2 27.11(0),0 2 +lii, 1(6 .2. Slili;S .itJ.ii "(i -2t3.{)t 

it4i)t 
)7t (330 791 (()I/ t 2.,17 13.) Q2) 12.5005 

I I'A/IINAIi 0.53Q5 0.535 0..176/ .'202 i.)21 1 0.',21Q 
1I0().42(5 ) 1t39481 "1i.,18(8) I'1.O12B I I .. i iiT(1) (4.0871)) 

I KO Ilt I. ... 2.80 ', 2... 2.721o 
11.88(2 ((2Sli) 1.-'6051 

I.IVAWorkerit 1.4000 
11 .10011 

.4050 
1 1 1100) 

.. ... . 38 
{ I 1 9001OU 

... 

I.,VWC()NS t I 0.2 8o 1.230,5 0..14(ti0 0.1"21 0.2 330 0.3588 
(0.1000) I503() 12.6.5 0) (2.1 10) (4.(t)8 ) 12. 18 10) 

Ittr rat tiltpltaiit:rn) 

-4.2474 3.48,13 .. --20.8236 . .. 28.0o6 3 
--4.304Q) 1-3.2581) (--2.5013) (-2.5332) 

I ... -27.9585 ... --3.0412 ... 

(--3.008Q1 1 3.28081 
1 Ificit tpoymetnt t rate 

CCP t -0.9399 ... --2.9100 ......... 

(-2.81 I 0) (---2.4801 1 
IDANE . ... --0.3843 .... 1.0548 0.4782 -I.Q157 

(1.7801 (.2.290)5) (-2.02 1111 (--2.3529) 
Adjusted R 09t0 o ,"2 068 0.Q52 0.93 0.053 

D)irbin Watson taistic )9 ..210 2.0,. 0. 2.5 I 2.23 

N ',sJ 'I-, num bel~" ill p l.111fh,.W",;Il, ,ii I I PAiINA I i';ilh,hl ; of Ifih,pri( (ifiigrit )(.ativ(e'lie: r t I , ( [i(. iltur I to 
noIgllcutlimc. IlltI K)".)ii,Ill'hl ')ItalpiM~ to',1, ill i .III,Ig'l lit (VAWor ker) is[lt log oflreal vailue added 
per w,.ikr in Hi-, elr lultimrl .,it. I (Nh' ONS) v Oc , I wal, s It costlruction sector.rei int 
CCIRI' cirr;,pim4,, htthc infiiittiatio)ln totttiiploymctnllt deirived ti the Corporaci.n Centro Regionalnl 
de lo h ioau.tI,4l r ,It-ttt Ins i( ilroliahtii l un tintltiihyrelnt derived troImithe Departalnie[to11A . 

Ad8in rallVo i(,ibi I
,, dc
'Significani a Q)Spc.ru,,w 
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CONCLUSIONS 
. .. 

This report integrates the analysis of developments in Colombian agriculture be­tween 1967 and 1983 with external developments and domestic macroeconomic pol­icies. The analysis examines how external events and domestic policies affect the realexchange rateind relative prices in agriculture. It also looks at the effects of externalterms-of-trade changes on the distribution of income between labor and nonlabor factorsof production in traded and nontraded sectors, and on the determinants of real wagesin agriculture. In addition, by examining the supply response of rice, cotton, wheat,coffee, livestock, and aggregate agricultural output to price changes, the importance ofunderstanding thdfactors that affect the relative prices of broad aggregates of productsis established. Although the report emphasizes the importance of macroeconomic p01­icies, it should not be thought that microeconomic policies are not important foragriculture. But the success or failure of many microeconomic policies depends on thesuccessful conduct of domestic macroeconomic policies, as well as on the adequate
response of government to external shocks.
 

The report shows that relative 
 prices are closely linked to developments in theinternational economy and to domestic economic policies. Therefore, the ability of thegovernment to respond to changes in external circumstances or to conduct reasonableeconomic policies is an important element of agricultural policy broadly understood.
The first thing that comes out of the analysis in Chapter 4 is that an improvementin the terms of trade from an increase in the international price of coffee is notnecessarily good for the rest of the traded sectors of the economy if this gain is notadequately offset by other policies that reduce the expenditure effect arising from thegains in terms of trade. Fiscal policy that reduces government expenditures is an obviouschoice to avoid a fall in the relative price of traded goods other than coffee resultingfrom a coffee boom. During the 1975-77 coffee boom, this approach was tried. Centralgovernment expenditures were reduced, but not enough to avoid a decline in therelative price of noncoffee tradables. In fact, the results of Chapter 4 indicate that thesize of the consolidated public sector is what matters most when looking at the effects

of government expenditure on relative~ prices. But, as the data in Table 7 show, thesize of the consolidated public sector remained more or less the same during this period.
Another obvious policy that can help avoid this decline in relative price is to taxthe gains in terms of trade and to save the revenue originating in these taxes for future use. However, if the revenue from the taxation of these gains is accompanied by acorresponding increase in government expenditure, the negative impact of this policyon the relative price of noncoffee tradables will be larger than if the gains had beenleft entirely to coffee producers. This is so because the positive relationship foundbetween size of government and the relative price of nontraded goods tends to supportthe presumption that the government's propensity to save is lower than the privatesector's propensity to save. Taxation of these gains is not necessarily the onlyway theboom could be handled. In fact, exporters could be allowed or encouraged to leavepart or. all of their "above normal" revenues outside of the country while the boomlasts and to bring them into the country when the boom ends.

The decision to bring in the money or leave it out, however, would depend oninstitutional arrangements in operation. At this 
the 

moment in Colombia, all foreign ex­
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change proceeds from exports halve to be sold immediately to the Central Bank at a 
fixed exchange rate e tablished by the government. Under this system, the initial gains 
of the boom go to th,: cofee sector because its revenue increases faster than domestic 
prices, and the expend itr ulect occurs fairly quickly. However, under a fully flexible 
exchange rate' systelm, Ohe additional dollar reveLues arising fror the increase in terms 
Of irade volld hav ip be sofldi at I loCr p,'iCe thus leading exporterS to save an(] 
retairl part irff 'iariliings af)rii, dl. 

Aiotlii conelrriin that irilirer,, Ifro=l the inalysis forselited in lhis report is that 
a tarill ii tA vh,tp in th, gioids of an optinirro tariff arl',IrriC will 

III, ,lh l is I (off(, indflrceid s 
sPr)ly rc.srAfin, Irgr oq, li in l(nfl iajor l)r 
1.vi ,' sallic o((illi by ex( g rioIls Chalei illthe world 

Sor prdtct i O t(e fcirig co)Untries. 
Inof-lr swii ,,i lilti inlilliu tar'il r'igulient lorColonbian colfee is Valid, that tariff 
,rill havc ilw ,riw fb ct , cir hI hoouit, quiiliratively speakrig, ol the relative prices 
01 radii toils. !iioi\ 1,I ts tOw 'lirilatd Coefficiet s in Tafbles I I and 12 iidicate, 
l ('ffttlr,tlrtll Or )otlitiesof (A lldd( ('h1,1j),g's rlaliVt price; (f riIlIcoffCe f rtfei cori( 
i istui g(er (itlIlil i ;e-.tor of agricult'l'e. In this case,toiltl hll ! oil il exportahle 

lo t lllir fr (fftIw ;lili' ' n 1iii or I'rsiling f i ilt ililposition of all opliirn 
talil iui)ly I ,ri I l ,, i<of ill i s ctor. As lh plillofri,, tion aid diversificationi 
of cxtohn i o i!,iil'l d pol, tor 20 years, art& l)w,.ian slta , ; icy goai Ihe last obvious 
;(C IIfIli'lipjtilHill o1,l ii , !a1,1fsis i t !tofpind ltinrevellues frrrI the export)nw li 

collio)'; ratI ( i 
ai)f)pio aiioIi (1 fitIllo,., 

Also ill)p rl(Ili l i,: iil l (d im -vio)ll aboiH l lilt p re'spOllst' 

1,111H oi Iw. d lirofllofeii exp,)rts by ihe resurlting 

ki l oHliilw lilldilllt!s t)ii 

al'ictlllul I( ill I'is fiiif e fJclaUse 
d i wi~!-n~lI(r of binitorieilli i ti s(colld half of lle 1970s ando eairly ,80s is 

alli il.tohy !o diwi tiitioniriports. Although itis trui thiat iriports 

O p (Illi tl r'lli's plie r!. ItOiro t streeif, the 

ii,.".. orllwi of 
ilmcrtased ill11i1 i,;("fillf hill!f oillth I9'7)s it fastrrii es than obs.,lvi previ usly, they 
(id(] teeI.iw t, i o pr lrc hlt ' not illaL- lalrp h ilulo t ischi s ialp cfhalig.e in ti le lo'f'owth 
(ifagricull1ut ilproofntion, ll. lildingdon positive respolls( outpiiut priceI s ll(' Of to 
tllalies and tin decliul of lialtive he f tihe I 70sagriultural prices iill cPond half 
and ela lvI rrylexplain the relative decline of agricultural produdion and the 
fall of at iir iexports diuring that 1eriod. As the results on the deterniilation of 
relativi plices illpriculluie show, inicrea;ising goveruiient expenditure in order to reactivate 
the economy, isis usually l'gue(id, a sofution to the problem of lagging agriculturalis tiot 
growth, is such iiricoased experinitire may refuce relative prices for agriculture. 

liuall 7 , to t iruce ifliieslit iitere.st !ates adnrninistratively in order to increase 
experifitur, and avoid a recesion in aFiclur1le is seldom a successftI policy because 
tie, ie tit Iterlr llne lalgely by iiueriatioiral interest rales, the rate of devalh­
atioii, Il :ist ir;iniisr red interest raes cannot be used to changeo()lr inflalion. Alo,(), 
re.l,itive pice, llriorligf dil (Ifci I en(it,coripositiori of expenditure between traded 
ar(f lrnirat f oll lliliw. , irit(re:i rlk'st'n Irniostly (Iby firces thati ;l deterllill are 
directly out of control iof lie gpovrnIllllut. 

The anlalysis Of firw deterinillilali Of real aglictlrral wages shows that three ele­
if'hcl and 0 )oicy arellents that wapes lha are alsoi liec-d by govetnirerlt tlhe 

teriirs of tradt, bthwe,'n agliCoftlFirre iidIlmiNa'ictlrite, the rate of urban uneniploymllent, 
aitd ilre siock of capital rural import nodelin lit, seclor. Whlrit an substitutio was 
adoptedf tHiat pritco ildtnstry at the expense of agricultune, the ternspriollriteid and ,t 
of trade herweel gricilitrlll' arid rOtiagricultUre fell, leading to a decline in real wages 
in agricullure. In adfitimn, the (liscouragenrent of capital accumulation acted against 
higher real wagtes ii agriculture. 
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These findings have important implications for policymaking, especial!y when deal 
ing with the problem of the eradication of poverty in rural areas. Several points merit 
consideration. First, policies that artificially depress agricultural prices tend to !educe 
real agricultural inCome and worsen rural poverty. Thus, since Colombian agr:,culture
is mainly an exportable sector, the implementation of import substitution pol. cies to 
promote industrializtion doe; reduce the price of agricultural commodities relative to 
prices in the rest of the uconoroy, and this in turn reduces real agricultural wages. 'he 
satne istrue for polici s that reduce the price of food or subsidize imports of food 
)roducts to increase the real illCOmu of 1t1 urban poprilat ion. Second, because farmers
do respolnd to plicus, the accumulation of capital is discouraled when agricultural 
prices ar artificilil'' lowered, which reduces real wages below the level they would 
Ilavc beeln ,thurwsu. Third, th (,sablishmet of miniium irban wages also may 
Increase poverty in apric ltuIe. I li,is b(ecatse mininitnm wages increase urban Un­
rillplOy11nen1t, re'ducC thl. texpected real income of the migrant, and push the supply of 

rurat lahor above wlat it would be otherwise, thus driving rural wages down. 

81 



-:: :, The. objective of const,,ucting a price data base was to generate prices for broadda 
;. categories iof products: including expor~tables ' and importables (called t~radableS) anid 
•.nontraded: (home) goods. To obtain relative pilces,: Implicit pric~e' deflators :for each 
i : categorywere generated. For this, information was needed on constant and cur rent ;with~
 
: :prices. T'he Iperiod covered goes from 1970 to 1983 when the information required is
available. 
 ' 

Information for :38 agricultural products an( for 70 subgroups of the industrial. 
sector was available. No disaggregation was done for the forestry, fishing, mining, and -. 

..services sectors due to time constraints. Published data from Depar~tamento Administra- i : 
ttvo Nacional de Estadfstlca's (DANE), MarcsdeInsumo Productowere used. InforL - : 

Imation at the product or.group level was obtained from what are k~nownas equilibi um " .
 
" worksheets in DANE's Division of National Accounts. For some periods, mnainly betwieen-i
 
,..1970 and 1975, the aggregation of the individual informto osno ac h
•...aggregate published Information in the input-output matrixes._ - . . ... .• : :
 

SThe following sections explain how the agriculltural and industrial sectors are class- ' 
iled by DANE byr products and groups o~f products, how the individual information i 
was matched wit the aggregate published, information, and how the-missing informa-. i.. 

the g e n e r ou s 'tion was generated. For this •exercise collaboration of staff of .DANE's :
Division of National Accounts was invaluable.O ' . 
AIicultural Sector
 

;
,. / 'DANE defines the agricultural sector as the sum of sectors 01l(";pergamino" 'icoffee), ' :- : 
02 (agriculture),Sectors08and 03;(rocessed(livestock,coffee)andincluding dairy12 cattle, poultry, and other, species ofi. ":rlivestock). s 

hDANE's eata generatea to p caled broad agrcul-doective of cgeric 

- ture (01-03,08,12),-. 

Industrial Sector -.. . . . . ., , . ~~i~!
aDANE defines the industrial sector as the sam of sectors 08(to25. Inthisreport
 

'-..the nt12haveindustrialbeen addedsector'toisthedefinedagricultualas t sum of sectors 09-11: andl 13-25, :since 08 andesectir.Due to the diversity of products maufach . "-, . 
DivisiNacono ainlAconswsinaubeeturedgn the industrial sector, information isnot available by products but only at the
 

s.ubgroup and group levelsof products. 198 when the informati requie is
 
No information i cprovided by DANE onthe magnitude of trade in i dsregaldrugs

such as vocaile n o iaga, whichexpains why they are not included in nsdrport. 

lietc)8etr28(rcesdcfe)ad1servictos eto tEs raint.upblsD sgrmauatrn)wraddt 

The classification here isthe most disaggreated that can be fownda natil
 
accountsdHowever,the classification system and the information variesnovertimeas
 

63 The l sction Jorges Garcia Garca'S "Mtodiloga Utalizada ira ectos ae cas
 
A para industra y Agricultur" BogotA, 1986 (Secteoora
 
02 (aghelp o arilsto Arreta J0rge Cetanaro, and Nstrca tte, poultr, ater scesgof
 



' ::.....ib i'......" ' * ' "'* ct8 " '' 4~asone, product or group of products becomes more or less important. Moreover, in some 
cases the amount of disaggregation and the, classification for a~product or group of 
podesareidfferentdepending-upon 7whether-theinformatio-is-given-in-current or 
constant prices. For agriculture, it isnecessary to aggregate various products to generate 
a "new" product. 

The aggregation of information from DANE's worksheeiszrlbos not match ex~actly
the published information. For the agricultural sector (003); matching problems are 
more serious because the information is published for the aggregate of sectors 01, 02,
and 03. However, unpublished information for each of these sectors is available from
DANE. Sector O1is one product ("pergamino" coffee) and does not presenit any problems.

For some products in sector 02 (raw tobacco [02.3], cottonseed 102.7.71, and cotton 
fiber 102.8. 1]) and in sector 03 (other animal production 103,4]) there is more than 
one worksheet, which means that there is more than one vaihe for each indicator of 
the product. For those products the selected value is,among the various possible values,
the one that minimizes the difference between the published value (or the unpublished
value from DANE's input-output matrixeS) and the value calculated as the aggregation
of individual values. Once this' first step in the cleaning process is completed, some 
differences still remain; to eliminate them, the procedure suggested by the DANE staff 
and described below was' followed. 

For information at current prices, tie principal inconsistencies are found in the 
1970-74 years, when DANE's system of national accounts began to be developed.
During this period DANE made corrections to the aggregate information, but these 
corrections were not shifted back to the worksheets of the individual products. Correc­
tions were then made on the products suggested by DANE's staff, but when differences 
still remained these were' allocated proportionally among products or subgroups of
products in order to maintain the initial composition withli1 bach subgroup or group.

*Information at constant prices at the product level is not available in DANE's 
worksheets fo. the period 1970-74, but it can be generated from current price data
using the following procedure. From the working sheets it is possible to calculate 
indexes of volume for each variable (output, for example) by dividing its value for year 
tat price of year t - Ib th is, 

tt
 

S and :, : 

then of heindcaor ortheyerLt-.:{~ i generated. Fo eape,lt I t-l IVL7/4 i': ' (47eie a 

whra sL,the dxovolumeinebetween 94 ye5adar7/5s t a out valu ofthe 

S:7Thus,'3the series can bie reosrcetbcwrft hevale of theI ndicator for the i 

athe,prce of year t -'at.;.:: I by the volume index for ithe year t/t - I, ~the absolute value. i! 

ind tr in.the base year 1975, then the absolute value of the indicator In 1974 at 

1975 prices 11(74/7,,l is defined as 

' 831 ~ 
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I /4 /Si - 75/,, (51) 

This procedulre is applied to obtain the .allue of the indicator for each year prior
to 174. It is valid for those cases in which thi value for the base year is positive, hut 
not for those cases where it is 7(ere. To obtain the real value for the latter, the nominal 
value for aly y t;irt iS deflatd by the price index fur that product an( ycar. A summary
of the fnodificatoiiw to ('ach produtcl wiih dIarn pronleis cat he found ill joige Garcfa 
Garcias "M otodfoogial fItilizadla parrl ( hktowr l)atos d(t' Cuctlas Nicionale ; para Indus­
tria y Agrictilfmra,' tigooti, W)8. 

Afier ti ai , lor lie iii ;iroru t t a h priduct is gelri al(d, dilterences between 
the rin if Flite vifoncs ,;su r.1 icro.d iid flit. published ole are still present. These 
duil('treikoce Ili Oi1jf(lIdIlv ii fiihiie pr(pmrtionally within each group, as 

Classication ui LXpoiiab"It rportables, and Nontraded Goods 
kach 1ifnIrc r(t<'roulp of prh iF;cts is cli.;sifiuf into one of tile following categories: 

inipo;Il cuilipelojig IM(,r ton.! qi~mptilltiports (MNl), expotablhs IX), and nontraded 
good (N). I'( ilas ilv each !)iclp1ici i ollnt, )f these c;ategories, a st;8iistc 1 iscomputed. 5 

This stat Sr i 2 oefiiouf is 

'I K(:ortl;lililhirl ! I'i iciliotl)(" , iniiitli io or , (52) 

Consumption Production - lnipors .t.. iLxports f.,.h. (53) 

Production is measured at producer prices. lfch p!,duct is classified iccording to
 
thne following general crnteria:
 

"F, 0, exportable (X) (54) 

T =-- 0, nontraded (N), (55) 

0 < T- 0.4, import-conip.ting (MC), and (56) 

0.4<": T- 1, noncompetine iluports (MNC). (57) 

In addition to tile above criteria, some other considerations are used to classify a 
commodity in a certain category. For cxample, in DANE's ntational accounts classifica­
tion, coffee is divided into two grout:)pSrtanh o or unwashed (groutipOI) and processed 
or washed (group (M8) Tihe value of T hw' pergami ino coffee is zero because pergamino 

' i< i ' lh "l i. :I rhi w , ,. ii 'nd f/ e/)ilo i ir ts'clopig (, untri s: VoL I
 
I]ndiAi1uoI . 0t i f 0i i 
 11,il 'lli )f I, iit ,h (';hitoioo: tiicmversii y of Chicago Press,

N811. p. 1I' , I h I. ,, I tO,
I/,I i I InIlp!o 1 r inI ) oii on/i Copnr,.i < . 3 ,V nthesis 
,I 0 o( 'n,ie (t'iift rIl !ihihi ( I0 louoiP1111CM; coi 1 mtseorcti (Jhtic;t,,o: l lriv lrirv of (hicago Press,
IQ800ip.. 80oP t iaio Osii, clisification tolCo ombia was Frf ik o F. tFlioolni, "tnternational 

eutt o n 
im"Coliltr,.cO I hbi/ lii ii ,niolis of. Aine I) truno or I thiorigo: Itrniw, riy of (tiicac.o Press, t1981t , 

ift Sir5l I,,hI. iiiloo f1<rovnt)i.;trliuiiio iColonibia," iiiIn ariI moi/V entit[)eelop 

pp. t1S 17. 
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coffee is not sold abroad, but itisvery high for processed coffee. However, the domestic 
price of pergamino caffee is influenced by the international price of coffee, and for that 
reason pergamino coffee is classified as an exportable. In cases where tile volume of 
gross and net trad, i;small and T is close to zero but without any defined pattern over 
the period, the pr(e.]ucts are clasified as nontra,'.,d. In other cases, where 1 --0 and 
imports of commodiLie:; are not regit':red but clear evidence of smuggling is present, 
the commodities are classified as inport-competing or noncompeting imports (for exam­
pie, television sets, transistor radios, cameras, and similar products fall in this categer,'1. 
Finally, in cases wliere T j but there is clear evidence that industries cannot survive 
without the imposition of quota restricti( ns or extremely high tariffs (cars and other 
transport equipment, for example), the commodities are classified as noncompeting 
inmpo'ts. 

The above prcedure generates categories of exportables, importables, and non­
traded goods for the period 1970-83. Usin, a different method, information on prices 
for these calc'gori es is gene ted lor th'e period 1967-69. Based on knowledge gained 
from the exercise for the period 1970-83, most of the industrial sector is identified as 
importable, most of the agricultura and mining sectors are identified as exportable, 
and most of the services rector is identified as nontraded. Because the information 
available from Banco de la Reptiblica for this period does not lend itself to the above 
method, the industrial st ,ris taiker, as the importable sector, most of agriculture and 
the woiole of miining as fc, exportable sector, and services as the nontraded sector. 
The set of relative prices generated for the importable, exportable, and nontraded 
secto, s for the period 1967-69 corresponds to prices of value added, while that generated 
for the 1070-83 period refers to prices for gross value of output.

To gene'ate prices for 1967-69 for tradable, noncoffee tradable, coffee, and non­
traded categories in agriculture, information on output and prices from Banco de ]a 
Rep6blica's national accounts- is used, keeping in mind that the constant price series 
from B~anco de 1-i a valued at to 1975 prices.Rpubli 1958 prices has to be converted 

The p(;ce of pergamino coffee as supplied by Banco de laRepttblica converted to 
a 19-5 base is used, 1970 being the common year to bridge the gap in the series. Tne 
coffee price for ie se;ies at I975 prices corresponds to the price of pergamino and 
processed coffee combined (01 i 08). For noncoffee tradables inagriculture, the value 
of output corrosponds to the difference beiween the value of output for the main 
agricultural products plus livestock minus the value for coffee output. The group called 
other products" by Banco de la Repctblica is classified as nontraded. 

Tables 206, 27, ani 28 present the classifications adopted for each product, subgroup, 
or group ,'Fproducts from DANE's national accounts classification for agriculture, 
industry, ;and the rest of the sectors of the economy. 

Data arnc. Sources for Other Variables 
Value Added 

Nominal and c-al value added and nominal labor remuneration for each individual 
product in agriculture o- each subgroup in indtustr, are obtained assuming that the 
relationship between value added and gross value of output for each individual product 
is equal to the relation between va!ue added and gross output for the sector producing 
that prcduct. Total real labor remuneration by sector is found by muitiplying the share 
of labor in nominal value added by real value added in each sector because DANE's 
national accounts c.)not provide the information in real terms. 
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Table 26--Classification of agricultural products by categories: food and nonfood, traded and nonUraded, 1970-82 
Category 1970 1Q71 i972 1073 1974 1075 1976 1077 1978 1970 1980 1981 1982 

01 Pergamino coffee 

02.1 Cereals02.1.1Wheat! 

i. (2.Corn"2 p.ar!'.v 
0' iia 

XF X%. 

,'11"CI .%,iNC[ 
INF 'Nl 

MF i FP-1 VF 

XNi 

1)d tF 
i' 

MI"Ill 

XNF XXE 

M'CF :'ICF 
' 'F F 
iF F'FVTI .IIF 

X XI %X.,'r 

:F.'JCF CF 
F lXF 

MF "IF , M!,\F 

?i 

CF 
''l 
%!I 

X 
N CF1: 
A 

",NF 

qXX 
NCF 

NCF 
i IFMF 

\XF 
,U :r~ 

W;l 
P F
Mij 

XNF 
.NClL 
%1 C.',F 
MF
NIF 

XN" 

ANC-
MF
NIF 

02.1 PICR 
t.5So'

02. 1.o()Oats 
XF 

IF
"'IF 

XFXI 
'F 
,m.F 

1:F.
.\'t 

X 
MI
,mF 

NIl
i"F 

: MF
,,IF ,%,i 

X 
i%F
.!F 

XF XF 
MF

r,;i'"IF 

xf 
'F
M F 

XF 
%F
.,F 

XF 
MF
.Ni1: 

02.2 Sugarcane
ISuarcane (sugar) 

'..u.:arcane (brown sugar)
02.3 Raw tobacco 

02.4 Tubers 

XF-
NF 
XNF 

X 
NP 
XNF 

XF 
NF 
XN 

XF 
NF 
XNF 

XF 

XNT 

XF 
NF 
XNF 

XI 
N 
XN: 

: XF 
N F 
xNf 

YF 
N 
XNF 

xF 
': NF 

XNI 

F 

XNF 

XF 
NF 
XNF 

XF 
NF 
XNF 

02.5 Vegctables and legumes 

NF 
NF 
NF 
NF 

NF 
N 
NI 
NF 

NF 
NE 
NF 
NF 

NP 
F 

NF 
XF 

NF 
I-
NF 
XF 

NF 
NF 
Nf 
XF 

NF 
NINF 
NNF 
XF 

NI 
F 

NF 
XF 

NI 
NF 
XF 

'FN 

NF 
XP 

NF 
I 
NF 
XF 

NF 
NF 
NF 
XF 

NF 
NF 
NF 
XF 

2 

02.6 Fruit 

toC 
,'r 

NF 
NF 
NF 
MF 
MF 

NF 
NF N 
NF 
MF 
MF 

NF 
FP 

XF 
MF 
ME 

NF 
NF 
XE 
ME 
MF 

NF 
NF 
XF 
MF 
M 

NF 
NNF 
XF 
MF 
NIF 

F 
F 

XF 
IF 

'I N 

XF 
NF 
XF 
MP 
IE 

XF 
NF 
XP 
MIF 
ME 

XF 
NF 
XF 
MF 
F 

XF 
NF 
XE 
MF 
MF 

XF 
NF 
XF 
MF 
MF 

XF 
NF 
MF 
ME 
NIF 

02.6.1 Bananas 
,'7-,,rasforexport 

02. i .2P'aanas t or internal cnnsumtion 
Otherfrit 

02.7 Oil products
bas 

XFF 
NF 
MF 

M ENF 

NF 
ME 

MF 

NF 
ME 

MF 

xF 
NF 
M 

MF 

UX 
NE 
F 

MF 

XFF 
NF 
1F 

MF 

XF 
NF 
MF 

NIF 

G: 
NF 
MF 

MF 

XF 
NF 
MF 

MF 

XF 
NF 
NiF 

NI 

XE 
NP 
MIF 

ME 

XF 
NF 
MF 

ME 

XF 
NF 
MF 

ME 
C T 2 ::IN coConuts. copr-
0E2.75 Sesa-"
0.7.o Aricar paim 

0).. Ctr'seed 

02.8 Fiber02.8. 1 (,'l'ttor 
02 .8.2 Jute 

02.9 Other agricultural products02.9.1 Plantains 

NF 
XF 
ME 
NF 

XNF 
NNF 

NF 

NF 
XF 
MF 
NF 

XNF 
NNF 

NF 

NF 
XF 
ME 
XF 

XNF 
NNF 

NF 

NF 
XF 
N I 
Xv 

XNF 
NNF 

NF 

NF 
XF 
MF 
XF 

XNF 
NNF 

NF 

NF 
XF 
MF 
XF 

XNF 
NNF 

NF 

NF 
XF 
M F 
XF 

XNF 
NNF 

NF 

NF 
XF 
MF 
XF 

XNF 
NNF 

NF 

NF 
XF 
IF 
XF 

XNF 
NNF 

NF 

NF 
XF 
MF 
ME 

XNF 
NNF 

NF 

NF 
XF 
%F 
MF 

XNF 
NNF 

NF 

NF 
XF 
MF 
MF 

XNF 
NNF 

NF 

NF 
XF 
MF 
MF 

XNF 
NNF 

NF 

lcontinued 



Table 2 6-Continued 

1).2 , ME2.F MF IMF ME N F.. ,, . othe XNF XNF XNF XNF 
ME ME MF NF NF NF NF MFXNF XNF XNF XNF XNF XNF XNF XNF02. 10 Plantation development NNF NNF NNF NNF NNF 

XNF
NNF NNF NNF NNF NNF NNF NNF NNF03 Animal productiun 

03.103-1Cattle 
XF XF X F XF XF XF XE XE X ' XF XF XF) 3 1. P sNF NF NF NF NFF NF NF NF NF NF NF NF3 ' aima0' MNF MNF NF MNF N F kNF , N i IMNF MNF MM- MNF IMNF MNF 

N -F E3.2 NF NF NF N, N- NF Nf 'F NE NENF 

MF MF 
 'F ."F M F 'F MF'0 F %F M ,,4 MF MF0 3. her anima! products 

5..1. E N l NF N F 4 NV NF NF NF N! NE NFlMNF '0"N 'NFN'08 Processed coffee MNF MlF IN F MINF M! IF %NF M':F MNF MNFXF F X: . ,XF XF Xi XF12 Sugar 
X XV XF Xl XF XFXF XIF' ' XIV, '- .\ .- XF: -:1- XF XF 

-o,7c.? • , accounts classification fr. m Colombia. Departamento, AImisntratvo Naciorald ,s:i. Division .c Cuea Na:vnaies Metodologia
d las (,uentas Nacionales do Colombia-Segun el Nuc'o SCN iVersion Prelinittar a, anua- o70 mimeocraphed : :' c!asshcationaand nontraded goods is from Jorge Garcia arcia. "Metodooia by traded 
r o,o'aIQ8 (mimeoraphed. )iiiale para it ,asrria Azricultura."i~ogota, I 80 lrnimeorapheda. tlizada pata 00zesr Datos de Ciiewas Naioalspaa 'uarNotes: XNF is exportable nonfood. MNCF is noncompeting food imports MF is importable food. XF is exportable food. NF is nontraded foo,,d I.NF is importable

nonfood. 



Table 27-Classification of processed and industrial products by categories:
traded and nontraded, 1970-82 

Category 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 

9 Meat 
I -at 
2 Plruvf-l mit.ItNI 
3[ish plud.wv, 

X 
Ni 
X 

X 
NI 
x X 

x X 

X 
NI 
X 

N 
NI 
X 

x 
N4 
X 

N 
M 
X 

x 
M 
X 

X X 
M 
X 

X 
M 
M 

X 
M M 
M 

X 

M 
10 Cereal products 
I 
2 t)thr r , ,'rflrI 

Broid 
, )th'r cylcii, 
NAnimal fc,,Id, 
I I Milk products

I.ruidlrlk 

c, 
NI 

N 

M 

NNI 

i 

X 

N 
N 
N 

M 

NIM 

M 
N 
N 

X N 
M 

M 

M %I 
\ 

1 

M 
X 
N 
X 
M 

1 
Nx 
N 
X 
M 

MIM 

M 
Nx 
N 
X 
M 

V 

NI 

N 
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NI 

NI 

M 

N 
X 

M 

M 

M 
N 
P 
X 
m 

M 

M 
N 
N 
x 
M 

M 

X 
M 

N 
X 
M 

N 

M 
N 
N 
x 
M 

M 
2lk,,
(.ifrrltrItldilk N M 

N 
M 

.\ 
M 

N 
M 

x 
M 

N x 
NIM 

Nx 
NI 

x 
M M M 

x 
M 

1 IL'cr ari md r'lareid 
prodcr

N )tlrmilk plrrrrj..r 
N 
N 

N 
N 

N 
IN 

N 
N 

N 
N 

N 
N 

N 
N 

N 
N 

N 
N 

N 
N 

N 
N 

N 
N 

N 
N 

13 Beverages
I Non;aholk 
2 beur 
I %ir 
,I( )thtr ;rltudlrul 

N'.'r.,xN 
N 

t'. 

N 
N 
Ni 

N 
N 

N 
N 

M M 

N 
N 

M 

N 
N 
M 

N 
N 
M 

N 
N 
M 

N 
N 
M 

N 
N 
M 

N 
N 
M 

N 
N 
M 

',N',,.,;rd ,rc;il ,'ir, 
14 Tobacco product.,, 
1 5 Other processed 

Ni 
M 
N-I 

NI 
NI 
NI 

NI 
Ni 
M 

NI 
IM 

M 

MIM 
NIMM 
M 

M 
M 
M 

M 
M 
M 

M 
m 
M 

M 
M 
Mv 

M 
M 
M 

M 
M 
M 

M 
M 
M 

M 
M 
NI 

agricultural 
products

I (}ik'Iandrrrrl rr, M M M M M M M m M M M M M 
Iruit amidi-rr; 

pNII
ChocoIat.,m k,irld, 
,)thrrft){illf, 

5 Ijititli produ{rs 

NI 
N 
N 

M 
M 
N 
N 

M 
M 
N 

M 
M 
N 

M N 

M 
M 
N 
X 

M 
M 
N 
N 

M 
M 
N 
N 

M 
m 
M 
N 

M INI 
M x 
X x 
N N 

NI 
X 
PAM 
X 

M 
X 
M 

M 
X 
M 
N 

36 Textiles, apparel, 
andl eather 

IiexlilI, X X X N x X x X X M 

Aplpa'!
A1 l';rnr/rd Irthp', 

NI 
X
N 

M 
XN 

M 
XN 

X 
x
X 

x 
x
X 

X 
XN 

X 
X X 

x 
X x 

X 

N X 
X 

N X 
X 

NX x 
X 

X 
N 

N 

NShre., arid eathcr 
produicts- X X X x X x x X X X x X 

17 Wood and wood 
products

I Prrces sd wood 
2 (rrk and wind prtduct 
3Wood furni,.rN, 

X 
M 
X 

X 
M 
x 

X 
X 
x 

x 
X 
X 

x 
x 
X 

x 
X 
X 

x 
X 
X 

x 
X 

x 
X 
X x 

x 
N 

x 

X 
X 

x 

x 
X 

x 

x 
x 

18 P;per and printing 

2 -arid (rrdbiard 
fa;I rml ('1if{dho;Ii 

NI M 
M'a,M N 

M 
M 

M 
M 

M 
M 

M 
M 

M 
M 

M 
NI 

M 
M 

M 
M 

M 
M 

M 
N 

M 
M 

prdrlrcts M M M M M M X X M X M M M 
aerial; N N M M M M I x X M 

I9Chemicals and 
rubber 

I l.a-eprrtducts NINC MNC MNC MNC MNC MNC MNC MNC MNC MNC MNC MNC MNC 
2 Fertilizers and insecti­

cides M M M M M M M M M M M M M 

(Continued)
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Table 	2 7-Continued 
Category 
 1970 1 7Z 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
 

3 Syn.. ticr:iwr, 1 j
irit ial li erI %I( mi I I" N) 	 M i h, M M M M41Plastic pro)duct. MI #Ni Ni1i Ni NI N Ni NI M

5 Rub)ber and I'ibljer
podticts '%I NI M NI N NI M NI NI NI m NI M0 Color, varnish, 1u1d ,w 1 M\ Ni N M#i Ni N. 	 N NI h" M7Phariiaceticiu proidut, m PI #j N NI N. NI Ni NI Ni NI M PA8 Ioili product', t; 1%1 N.I IM M Ni NI 	 NM NI M 1IM M)0thrproluct-s #% M N I P M Ai Ni II M N NJ M M20 Petroleum relining X X X X X X l N P o M M] inid p1etr 'i. i a n.. . !1.;.. i .a.2 ( )ilhr pPt rdrit 1a. I na. na. n-a, n.a. 

products . i i . la. na. ni . na.n. a.r na. na. n.a.21 Nonnetal products 
I Clayiand porcclum

ibtjict 'X x X X X X X X X X X X X
2 (%;Ia dgkprshai, # i Ni X X X X X X X X X M M 
(Ither iilhlerdll

inet'i. prodii, 
rolo 
u x X N N N x x N X x

22 Base metal products
I ilasic iron aiuu (:t, 

products #.i(M MNC MNC MNG MN WIC MNC MNC MNC MNC MNC MNC MNC 
pilItiCt. M N M M M M M M M M M M m
 

3 (thi prct-oce d
 
PloAtPA M M M MP M 
 M M PA M M M23 Machinery and 

equipment 
I Agricultural rna, iuriery

nldcquipnt MNC MNC MNMCNC N NG PAN C MNMN MNC" PNG MNC MNC MNC 
2 Machiiery for ietal

nd wood NI MNC PNC PANGCMNC MNC M PNC( MNCMNC PANCMNNC MNC MNC
3 Itdmi 	 al ri;ichin iry 

i1dcquipint NIMi MN, PNC PNC MNC PANC NIN MNC MN" MNC MNM MNC MNC
4 Offie equipment N#.C NCN C M NCNNC MNC ANG MNC MNC PANC PANC MNC MNC 
4 Radio, TV, :otinmuitii

tions tUiprerii MNC A,NC NIN N NC NiNC NI NC MN MNC MNC NI NPC AMNC MNC MN
0ttoUuwholdapplianc-s PANt: AMN( N M NGC AN PANCMNC MN C MNC #iP(AMNC PNNC MNC7 Filectficequipiim #IN. NIN: NIC NING NiN PMA, ANC MNC MNC MNC MNC MNC MNC8 Otherequipment ,INC MN(NIN NING 10N( 
MNC 

I1K MNC MNC MNC MNC MNC ANC MNC
24 Transport material
IShip and repairs ,ii;t.M NC NINC MN: C N(I: i,! MN(: MNG MNCMNCN NIN NN PA; PANC 
2 Ra;'wayeqtpiuiii1 'Ind

repairs INGC NC MNC AIN C MNC MNG MN( MNC PANC MNC MNC MNC MNC3 Auit0ntiv cVhidle ANiCs 
 MNG NiN MNC MNC MNC MNC MNC MNG MNGtVNC MNC MNC1 Airplanes and repor NiNi:#.INC MNC NINC MNG MNC MNC NINC MNC ANC MNC MNC MNC
5 O thettransport

lnatr,, Ni M &I NI NM N M Ni Ni I M M

25 Other manufactu red
IProbesional alnd
 

Cic'nlific equipment f,iNC iNG 
 NC NINC MNC MNC MNC MNC MNC MNG MNC MNC MNC
2 (pticand photographi(

quipmem N.: MNG NINC N NC NiNG PANC MNC MNC MNC MC MNC MNC MNC3 Clocksand jewrv MN: MN: MN(: MNN: PNC MNC MNC MNC MNC MNG MNC MNC ANC
 
,1Musical instrultil i 

atd other" M(. ANi: NC NiN(: NC #NC MNCN MNC MNC Ntvi,PANC MNC MNC 

Sources: 	 National ac(coiiiii clcasificaliom from Colombia, i)paitainentio Administrativo Nacional de Estadistica,Division de:Ctwntas Nacional s, "Nietodologia de las Cuentas Nacio:iales de Colombia-Segun elNuevoSCN (Version Prriminar," BIogoIt, January 1Q79 (mimeographed; the classification by tradednontrad (I oods%is fioti re (;rc (ircia, 	 andJn arc "Me odologia Utilizada para Obltenr I)alos de CuentasNacionah. para Ind ,ri ,ayAgricultuta," Iogot3i, 1980 (mirneographed).Notes: 	 NiN is oncoiipting importable goods. M is importable. X is exportable. N is nontraded. 
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Table 28--Classification of forestry, fishing, mining, and services by categories: 
traded and nontraded, 1970-82 

Category 1970 1Q71 1972 1973 1974 1Q75 1976 1977 1Q78 1979 1080 1981 1982
 

il.I iry X X X x N N 1N N N N N N N 
M1.FitirJll trlld'lliw , X X x X x . X x N X X 
00. 07. Mimr' X X X X x x MF M N X X 

I.hIt hIII, '., N N N N N N N N N N N N 
2 .( oI %I; -Ii I~, 1)11Li, 

k, N N N N N N N N N N N N N 
'Y TH,hvIrm,,r NX NX NX NX N

X N
X N

X N
X 

N
X 

N
X 

N 
x 

N 
x 

N
X 

C"t. tnlhv1 1,! , 1 N N N N N N N N N N Nt N 

N N N N N N N N N N N N N
 
rrtnW N luN N N N N N N N N
N N N
 

i.Ft rrtimL~',rvlo N N N N N N N N N N N N 
( t' il h N Ni-1. l;ov t II ., If N N N N N N N N N 

,
S.F tit1w M'ft,' N N NI N N N N N N N N N 

It H j',iotu tutu:'. t Ill mltl , l)'pilt mnullti, milru a (Ic Fstadis1t' dltutu ( A i-r;titvo N i ica,,
0~imimol d14,Ctl~ll,l, iwl~flc,, Al' Chwtww,Na++iowndh', Stel (AINil, -Mv't Jdolo .,,a Ia de,Ciohmihij Ntlovo 

VI'N \V'lt ll Ft'u tttuu i F / te by and," Fytt 'i,TQu' (lui+)I10lt';l:; t'luj; .Lisit,il atioll tuIded 
nII~ll';ided 1:+( jot+'l (.i,fl (;,ait l lh'wid. p,l~ t)h I iu de (ull 1ta.,;'i, ffof;) I'! I;,,"'Mrlod< o+,h [.U kinl i" 

Real Wage% and FImiployment 
'l11' ltttihrllm triol ( Ii If ' wF1.d'iiploymlcrlt is deiivcd from Oe following 

l oi )(1F2 iilciilillmIor w,,e t e l Fufactmll g,isctor is derived 
froiI I)A\ .(ii11,t11 variolls years), ar1( ColII',olInds t thelj,:1, /1k!,,li1/;l('llfL'y 

obtain tollar wages, thrmc ut' 
IllaOufactlU1itlg otlipuli, Ow ,'11,;1 (l otor,alld .i1cpric + itri1c 'rada',ih'',. For 1983, 
Htlu i , t ) i.I! del'ator's at t5(-: iriplitil price of 

h d of Ifft',i 
it is 11(i It Wag,tin a.'II by t l.it, of inisStlmlw FIitl HItlliFlJi 'cwl'ke 1, 3 'd"i' increase 
Fhe lg;al I lFillIIltIlli wit'. ' lb1' informiation 'eIIl coI of lbto aldJ the index offor 111Fit 
FlonlillallFanlllcurirlF, wa , ( lil (;arcia F;arci;, liming and11etA'r trn .trgr,, "I'h 


t
Sequneling tflrmdc IihFralizationn: l'l'(Caseof (:olombia Iarl If,Tl Analysis of 
liberalizmatio litil,- apapur prpalei for World Bank RlzrcF'Cih Project NP(.)073-31, 
Bogoot,' !.'I)Iary 1i)80 !nino( o raphcd) 'lflhl). .Ic.3. 

lTh(e real wpt' (linrctly fromifldex of I+n'i ;i!,'ictIltuir.l w\Vgcs s (]irivti(froni tIN'FlI 
;)ciedad dI' AF,,ricultnt(,F, RA'ilist dAg'i,,(iiI1ut' S'epa ta,d( (Clewnbia (SAC), Ncliol 
No. 8ioVi (jIle 1t)8J, foF' Fre peli.d !Q782. For tlls. set, Fe value [l1I(83' is 
obtailledi by apling,lt, [,t(' of gro,'dwiit ' Illagricultlr;il ,,ag (l;,'iv'(t trom wItiol/i[d .'rF 

accitlills.
 

It) oi)n;1ill real ,.;at'-,illtll'ttcti , Ihe wage bill for hc codllstlcliion set'cor is 
divi(led by tF. letoib('r The IlonlinaIl wage bill isi t)fpeople employed in the stcftor. 
taken from IBnct t(I(a I.Neptdbfica's Mits liti]( /acmioas I(0, ;d11 it is cxtended 
to l()8 1mid I-t11' of growth of the, 11)82, It)83 by applying, the corresponding. 'Ilill 
wage L;I I 1l(i ,IruClitlI rid p )bliLworks sectoI tIll, !)ANiGs (,'i,/i,s. NacionalesCti, tI 
(Sector 27). i)ircct inlkrFat ionlol erllioyml slnlnctiorl ',('eetli'Fit ill Ihr ( w from CCIlP's 
Area Socio(conll(nia, /iidelho d Co( I)[tZO is ust'd. 

iheSSiurce",hfr I)Ni'., rbillan unlemploymrlent F de hoisihold sur'veys iriluiding 
[)ANE, /tcessa dt tg,,,, 1:(/I0 to 11-28; IDANEU, Colombia L ,',vdistica:1985 
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(Bogoti: DANE, I985), Table 5.1, for 1Q69 83; and Centro de Fstudios sobre Desarrollo 
Econ6mico, tEmpleo y Desempleo en Colombia (Bogot,: CI'DE, 1()08) for' 1967-08. 
The rate of urban unemployment derived from ( CRIW data iso;btained as the ratio of 
the difference between total and agricultural employmen to the difference between 
the total economically active population and a;gricultural employnent. 

Consolidated Government Expenditure and Deficit 
tIII 

Departamento Nacional de Plancaciou, tvlisi6n Bird-Wiesnel, ilnaizas /nte, uber­
namentahles n Colonbi. (iBooti: lrioter (.olotmfbiana, 198 11, p.20, Ta)Ile !I-1 

No sitgle. source ivors,,, period 1907 83. 'I sources of this information are 

fcr the
 
period 1907 72; lnd (Clomrhi, )cpar'tanwrrw Nacional de Planeaci6n, "Coisolidaci6n 
linanciera dHl .,Ictof P(Ilii.o (Colombiano: 973 -1982,'' Bogn1t;i, September 1Q84 
(timmeogtarple(. !')I' I' Il information ol colns(didated goverritmeni experditure 
is estilllatcd assuririg Ia inctvasedlxpnditr' l 30 pcrcont. 

Interest Rates 
'hie domlestlic ic"lf 'A ralkii ohtail'., I!'tml andr abri.l Mowlo's icardo Candelo, 

1[ilInfqilc o-1 .- 1; liaIlant;r , iagos : lil Caso de Colo bhia I V ,-I 980,''it0 
levisQ Io0l l,,it I' ]i,'sx,'ollo (Ma',,,August 11.82), Ainiex Tabl' I lor 1968-73; 
and hrorll (I'riIr , "Crll)e,'rliaI ,'de laC Inla (ICSe'viclOs de Id BalallZa 
Carubiaria," ]Ls ,.van,/0/i l'lml 'io l)ecetmber 198-1), Annex ]'able 3 forha /:PoF C 
1974-83. 'Ilh, l rat, k )traiwd as arithmetic avera ,;rrrro isc i of the quarterly rates 
fromn thiese cs(mlt!'.1(i tI , Io9 , I he e10t t,that Of 108.Ho sn rate 7 is asstEd 0) I 

The ,extetul ran, of ill'wrs t is gIiver) b the Itrodoliar 'ate in london, which is 
taken from -Irroarion l 'ttlol,'talyIrl:ud (ImI:), hrute'nationl/ 'illari'ialStatistics Year­
bock 1084 I,(Waiington, D.C.: INMF, I81), 1hlited Kingdom page, line 00d. 

'lhe domes;ic real iuteest rate is dlined as 

r il i )/I I (dlPidT)( I/P11 I, (58) 

where. 

r re. Intetest rate, 
rI ; ai interest rate, 

P implicit GDP deflator, and 
(dP/dTF) I/PI percentage change in prices. 

The parity interest rate isdefined as 

-
pr t ' I / 11 . (di/dT)i1/Ell I, (59) 
where 

pr parity interest rate,
 
r* extern';; interest rate,
 
I ontilinal exchallgei rIte, adr
 
(d!/dl(I 1'I orcerlagc chtne in the nominal exchange rate.
 

Money, the Monetary Base, and International Reserves 
Money is delfld , tutr'nriy pInsudemand deposits, and the yearly figure is a 

...,-month averag no TheedUye-ar. ie oretllary base is defined as currency plus reserves 
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of the commercial banks in Banco de la Republica. The source of this information isBanco de la Repriblica, Revista de/ Banco de la Repiblica (various issues). The changeill international reserves is derived from IMF, International FinancialStatistics:Supple­
nient on Balance c/ I'ayioents No. 7 (Washington, D.C.: IMF, IN)84), p. 40. The pesovalue Of the change,' in international r.serves is calculated by multiplying its special
dravilng rights (SI)l vadue by IIhe average, peso exchaalge rate for the SDIR in each year. 

Physical Capital, Empioyment, and Land 
Physical capital is Taken direelily from Victor J. Elias, Govetmment i:'xpenditure on/tg;rico',,reandAg/it'ul/al Cmw~h in Latinl America, Research Report 50 (Washington,

D.C].: HlIR, 1985 , [ablh, 1. The inforna~ion from [h"Ias covers the I967-80 period.F I981 83 it is 8iSS1umed [tilti The rat 	 of growth of the capital stock in agriculture isq'(lll !o til r'ate of growth ol the capil;tl slock for the whole econotny, and the latter
is taken frotr Jorge (;arcia (;arcia, "The Tintitg and Sequencing of Trade Liberalization,
The Case of Colombia," Statistical Appendix to Part I (magnetic files).


Direct irlformilItion on agricultural employment from CCRP's "Modelo 
 de Corto
ltlazo" is used. Iatd used in agicultur. is also taken from Elas, GovernmentLExpenditure 
on Ag"riculture, Table 31, (or the periodI 1907-80. For 198 I to 1983 it comes from
SAC, "lolspct iva, lcori6umicas (enerales,," Revista NacionaldeAgricultura870 (March

I [able 3. 

Terms of Trade
 
[he external and internal terms of trade were 
 obtained as 

ITHB 	 implicit price of exports of goods and services/implicit 
price of imports of goods and services, derived from 
Banco de la Reptiblica, Cuentas Nacionales for 1967­
69, and from DANE's Cuentas Nacionales for 1970-83. 

PAPNA 	 implicit price of agricultural onutput/implicit price of 
output in tile nonagricultual sector. This was derived 
from Banco de la Reptiblica's Cuentas Nacionales,
I907-1 97 I for the I967-69 period, and from DANE's 
Cuentas Nacionales for broad agriculture (01 -03, 08,
12) for the I 70-83 period. 

Areas, Output, and Prices 
Cotton data for IQ60-00 are from Jorge Garcia Garcia, "The Economics of Cotton

Growing in Colombia," IPRI, Washington, D.C., 1979. Those for 1967-83 are fromFederaci6n Nacioial de Algodoneros, Informe del Gerente al Congreso Nacional de 
Algodoneros (Bogotii: FNA, various years).

Rice data are from Federacifn Nacional de Arroceros, Utn Gremio al Servicio de(]olotnbia (Bogota: OP Grafica, 1985) for area, 1960-83, and for price, 1981-83. Rice 
prices for IN00-80 are supplied directly by Banco de la Reptiblica, Divisi6n de CuentasNacionales, Departamento de Investigaciones [con61nicas.

Area of wheat data for 1953-83 come from Oficina de Planeacion del Sector Agro­pecuario, Ministeno de Agricultura, Lstadisticasdel SectorAgropecuario, various years.
Output from 1950-81 came from Banco de Ia Reptiblica, Departamento de Investigaciones
Econ6micas, and direct information from SAC, for I982 and 1983. Coffee data are 
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from Bateman, Supply Response in the Colombia Coffee Sector, Table 2, and livestock
data are from Rivas and Vald~s, "Evolici6n del lnventario Vacuno de Colombia," Tables 
A -A5 and Appendix B. 

Prices of Milk and Soybean 
Milk arid soybean prices for 1950-81 were suppiled by Banco de la Repriblica,

Divisidn de Cuelas Nacionales, l)epartamento de Investigaciones Econ6micas, for 1950­
1981, and those for IQ82 and 1983 came from SAC. 

Finally, the additional basic Colombian data necessary for the evaluations presented
in the report are given in Appendix 3, Tables 29 to 32. 
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APPENDIX 2: 
A DEMOGRAPHIC MODEL FOR THE 
COLOMBIAN LIVESTOCK SECTOR: 1940-75 

Th{ *it. Ii[)~ ll1wJOu H;-d ill thi , r .cporl to} gdl 'wldtl ':.t [,:k-of Im imla,i of different 
'
 ages lid", adrI(l,1d (:tqtonubh hy .i,'Ipplhed 1() Rivxl ;111(villdt'-.. 

Te' MaV, of thi, filiodl Olis !,il t ioll of Indlal bil-in s ot 1)tI (Alitt ill period 
I (MB,) basd In 1 le1 male ,laujritt il period t . \ (MS, . ), deathilfoninatit rates 
for animals V t ie! 'ld older than oi. year it period totn' anid lit, respectively), and 
Ihe oit llt of hllls (,W s can be expressedf ;.)lacetll . Therefore, male slaughter in t 
as'-

MS. [MB.( I ITi)( m ) /(I I ), (60) 

froin which is derived 

MB, IMS, \( 1 { I/l( I mr 1. (61) 

Since female births are approximately 52 percent of births, female births in period 
t(FB,) are 

FB, 0.Q2 M,. (62) 

The stock of male animals of each age, at the end of p.riod t is equal to the stock of 
animals at the end of period t I multiplied by one noinus the duath rate in period t 
for that age category. When neces sry slaughte r is deducted. Thus, the stock of male 
animals under a year of age inl period ItIl,I is given by the births in year t I minus 
the dcaths that take place in yt, t, HF 

MI I. MI, jI !T ). (63) 

The stock of male anilmals ohdie,r Ihnn (ne year and younger than two years at the end 
of period t IM 12;) ise-qal to the. ,lock of iuale animals under one year in period t -- I 
minus their deaths during. year t. [hat is, 

MI12, MI(I I min. (64) 

Finally the stock of male;animals older than two years at the end of period t(MH3t) 
is given by 

Mt13. Ml113: 1 t,) MI-!2,(l in) MS (65), 

Tlhe total stock of male animalh at thi end of period t, Mtt,, is given by 

Mt MII I MI112, M-13,. (66) 

(1, See Rivas andt Vatlide, "Variacions i, Lislisrencias it Ventas dc Ganado." 
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For females, the procedure followed is the same. Thus, letting FH-I, , FH2, , FH3,
stand, respectively, for female herd younger than one year, between one and two years,
and two and three years of age at the end ef period t, then 

[I11, FB,, l I nil ), 	 (67) 

!: 12:1'-11 ,), and 	 (68)( I 1 

1113, 1112 1 11n). 	 (69) 

The herd of female aninials older ihin three years is calculated from the total number 
of births and slaughter as 

114, I(NIh, [FB)(1 m,)/N, FS,, 	 (70) 

where N, is the birth rate and FS, is femnale slaughter during year t. The reader should 
note that it has been assu ned that slaughter Comes from the categories of males older 
than two 	years and females older than three years. Total female herd and total herd 
at the end 	of )erJod t are given by 

1: 	 1,ill, 1:112, 1:113, . 1:11 ,, and (7 1) 

TI , E .IVIII, I:H 	 (72) 

The birth and death rates are calculat.d as 

N, 7 0.40 	 f 0.0756 log1 ot , (73) 

m, -- 0.05 0.00750 log,,t, and 	 (74) 

m..0.12 0.03025 log1 ,t. 	 (75) 

i'he choice 	of these functions is based on empirical evidence about birth and death 
rates for two benchmark years, 1940 and 1900.'1 Thus, N9,10, inm,),10 and m*,40 are 
equal to 0.40, 0.05, and 0. 12, respectively; and NI, O inM, and m ,),o are equal to, 
0.50, 0.04, anrd 0.08. 

With respect to the other parameters, , md \, it is assumed that the rate of 
replacement for olhs (Is) is 2 percent per year and the average age of male slaughter 
;s five years hir the IQ4060 period and four years for the 1007-75 peried. 

The figures lor male slaughter correspond to those for official or registered slaughter.
Iotal slaughter figu res incorporate exports of live animals as well as slaughtered animals. 
As long as illegal exporrs an(d nonregistered slaughter occur, the data for births and 
stocks will be underestirmated . L~vrause it is impossible to detertnine the size of this 

(lo 
paper by Rivas and Valds. 
"' Ibid. The reader wil l nd a i detailed explanation for irl' seection ln01 these twO rhictions itl tile 
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unregistered activity, it is better to err on the low side.i8 Thus, these assumptions
tend to underestinmte the total cattle herd of Colonbia for any given year.

The behavior of sales (slaughter plus exports) and the stock of animals by male and 
male categories from 1940 to 1Q75 are shown in Figures 7 and 8. It can be seen 
it sales increased steadily while the herd experienced substantial increases during

tue I950s and 1960s; in the 1970s the size of the herd begat: to decline, although 
sales were still rising. 

Figure 7-Sales of male and female cattle, 1940-75 
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Kalmanovitz's data are p'!rLqp the first attempt to build an annual series for Colombian cattle stock,
but his series suffer from serious shcrtcomings. ie assumes that nonregistered slaughter is 10 percent of
registered slaughter, without offering a justification for his choice of this value. His figures for illegal exports
vary arbitrarily froro yea, to year without sounid economic reasons being given for such changes. Death
and birth rates also vary arbitrarily from year to year, sometimes by large percentages. The birthrate is half
the one use,' in this study, and he assunies the same death rate for calves and mature animals, which is
clearly in contradiction with the tvidence. See Salomon Kalmanovitz, D)esaollo de ia Agricultura en
Colombia (Logohl: Editorial la(Carrera, 19)78), pp. 12 1-130. The estimates in this report are closer to those 
presented by Luis A. Vasqu(e,,, "Comercio Fxterior de Ganado y Carne en Colombia," inPrimer ['cm-
Nacional Ganadeo (Iogot:VAI)I iGAN, 19, 81, Tables 2 and 3. 
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Figure 8-Size of male and female cattle lerd, 1940-75 
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Table 30-ndex of prices of gross value of output relative to prices of nontraded output, 1970-83 
Category 1970 IQ71 1972 IQ73 1974 1976 1977 1978 1979 1980 1981 1982 1983
 

Relative price of tradabies )2.2 .
 1.,J I( 14 05.40 ,5.40Noncoffee tradables O( u . 3.0 ,. i:0 .00 03.7 07.4 Q7.38,,nporables ,07 (2.38 0.2 , - . 00 . .8 08 3' 05.25 05.29Exportables 0'-5 '2 o5.83) 1 - ,Coffeeexportables 'i Q. o. Q5O0 05.4.001.78 282 101.w0 i1 F 2 (H1 13 8o.8 , 02 81.05Nencoffee exDortabes 0 ,0 0742 1!!1.4:j c5 I 0."1 7.5 T..7
AgricuLturalnoncnffeeexrorabgts 1 81.5 02 
5 00.4581.7 ' 10. , 1oW3.23 t..
 P.31-05 88 88 0.07Agricultural trdabi- Q4.04 '7 -1 0352 105.,0 i ' ().10 11 18 33 08.74 8,.7311.10 8o 0 85.08Agricultural noncrffee tradables 85." 5 R,'3- -0.0t 00.21 i,8.78 101.50 '07.13 08.1 l 42.05 --i .40 88.50 88.03 89.26Nonagricultural exportable 04.38 Q Q1, Q27 ).4 101 .r,2 080 0 "5.51 102.83 00.87 101.04 102.94 

Sources: Derived from Colombia, I)epartapneno Adlministra ,-Nacinnal de Estadstica (DANE , (7uentas Na7io,,ales de Colombia. 1970-1983 (Bogota: DANE,1984); and worksheets provided by DANE,Division d Cuentas Nacionales.
Note: For an explanation of *he derivation of these data. see Append, 1. 
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Table 31 -Index of wages, 1967-83 

Year 
Manufac-

turing 

Nominal Wages 
Agri-

culture 
Con-

struction 

Real Wages: Unit Cost of Labor 
Manufac- Agri- Con­

turing culture struction 

1075 I 001 
I 9o7 32.22 30.43 20.011 9.07 91.95 00.54j908 34.77 32.29 23.02 01.27 80.21 05.251909 3Q.3.1 17.18 28.17 106.04 94.90 71.931970 4(.05 3.72 34.03 I 3.35 91.09 80.211971 51M7 14.41 .42.02 115.58 Q2.83 8:.1081')72 5Q.08 .1.08 -17.32 110.05 92.47 87.551V73 00.08 00.01 58.92 100.80 2.39 90.731,Q74 81.01 83.95 77.70 98.27 103. 10 95.49170 120.4' ) 114.01 93.31 105.34 91.30 78.301977 I 0.70 175.0(', 125.0, 107.,13 108.43 77.541978, 218.8(1 227.67 I 0,0 122.7 11 .99 80.47P970 27353 285.1.1 221.52 123.20 121.10 04.12I980 .354.4 I 300.5'1 28 .e)2 123.80 122.04 93.701081 450.87 -157 2.7. 10.03 121.5o 124.00 97.811982 624.2" 28.07 1 .10.10 11.) V7.83P983 7"7. h3 03J(.31 I.1 . 15112.03 98')o3 

Sir. ,: )riv,, ft'roim ( oloniti,, Dt'iiMit r d itnlAo liaF- ivo N i e w],na:1, l1llcu'stad' lica, 11lnufacorcr ,v.1(1,)n :,i, : ,ioci, '.' , l',d, C', 'h. de I dtll lombia, tvis't, N,,jnal de Aj,,ricuotra S.parata, 807I o 108,1-.
 
Nohc: h.t ,IItipl ,Itiri:of ic'.. ,ri n of' damli,wi Ap1 ,lit I.
dix 

Table 3 2 -Population, employment by sector, economically active population,
and :'ate of unemployment, 1965-83 

Economically Unemploy-
Active Popula- ment RatePlopulation ____Employment tion (EAP) in Urban 

Year Rural Urban Toto Agriculture Urban Total Total Urban Sector 

(1,000 permonsl (percent) 
I105 8,80o.7 9,20.4-11,733.1 2,022.6 2,000.2 5,222.8 5,520.2 2,897.6 101)906 8,885.7 10, 377. ) 19202.7 2,043.5 2,718.3 5,301.8 5,098.5 3,055.0 II
1907 8,902.4 10 f,31.7 19,704.1 2,o0o3. 2,820.1 5,483.7 5,879.6 
 3,216.0 121968 ).0-12.211.280 5 20,328.;' 2,084.0 2.)77.8 5,062,4 0,003.8 3,379.2 12
109 9,117.2 11,714.0 20,51.,8 2,705.1 3,1o5.0 5,870.1 6,248.9 3,543.8 II
1970 Q,1814.6 '2,) 7Q,5 21,3o4.l 2,722.4 3,340.4 6,002.8 6,431.0 3,708.6 10
1971 ',242.1 12,622.Q 21,8o5.0 2,730.0 3,491.1 0,227.7 0,013.1 3,876.5 10
1972 Q,290.') 3,002.8 22,353.7 2,748.3 3,000.9 6,415.2 0,793.8 4,045.5
9o73 Q,332.3 13,17.7 22,830.0 2,757.7 3,720.1 6,477.8 6,973.0 4,215.3 

9
 
1974 9,370.0 3,18195.0 23,273.0 2,78Y.9 3,800.7 

12
 
0,056.0 7,165.5 4,375.01975 Q,42 1. 14,303.0 23,724.0 2,821.0 4,13e).7 0,958.3 7,480.1 

12 
4,658.5 II197o 9,302.0 14,723.0 24,185.0 2,852.8 4,432.4 7,285.2 7,799.7 4,946.9
1077 9,498.0 15,151.0 21,654.0 2,883.0 4,076.0 7,559.0 8,047.2 

10
 
5,163.6 9i0,8 9,530.0 15,002.0 25,132.0 2,912.4 4,992.0 7,905.0 8,345.0 5,432.0 8
1979 9,500.0 10,000.0 25,020.0 2,941.0 5,246.7 8,188.3 
 8,713.0 5,772.0 91)80 9,585.0 16,532.0 20,117.0 2,909.5 5,570.6 8,540.1 9,159.0 6,189.5 10
1981 9,005.0 17,018.0 20,623.0 2,995.8 5,071.2 8,607.0 
9,207.4 6,211.0 91982 Q,022.0 17,518.0 27,140.0 3,021.3 5,Q04.3 8,925.0 9,531.0 6,509.7 91983 9,033.0 18,033.0 27,06 .0 3,0,15.0 o,039.3 9,084.3 Q,830.8 0,785.8 I1 

Sources: Corooracifr Centro eg,,ional de Poblaci6n, "Atea Socio Econ6mica: Modelo de Corto Plazo," unpublished
data. 

Notes: Rate of unermployment isderived from thu following equation: 
(Total employment - Agricultural employment;/(FAl' -- Agricultural employment). 
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