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FOREWORD

[N this report lorge Garcia Gareia and Gabriel Montes Llamas examine the effects
on agricultural incentives in Colomtia of two influential economic orces. the coffee
boom in the 1970s and rapidly expanding public sectors. In Colombia, the turbulence
in trade and exchange rate regimes broneht about by the coffec boon presents a <lassic
example of the Dutch disease phenontenon. This report is part of an extensive body
of IFPRT work on these forces, which includes an earlier study by Garcia, The Effects
of Ixchange Ratce and Commercial Policy on Agricultural Incentives in Colombia:
15378, Reseerch Boport 20, and others including Agricalture and Fconomic Growth
inan Open Feonoiay: The Case of Argenting, Research Report 305 The Effects of Trade
dnd Exchange Rare Policies on Agricalture in Nigeria, Research Keport 59; The Effects
of Trace and Ixchange Rate Policies on Agriculture in Zaire, Rescarch Keport 56; and
Production Incentives in 7hilip, ne Agricudure: Ltfocts of Trade aind Exchange Rate
Policies, Revearch Report 49,

I their anclysis of voverrment’s expanding role as o demander of goods and
services, Carciand Montes also examine the coffects on farm output and on rural
ecmployment as they pertain (o rural incomes and vage rates under the argument that
goverrment expenditure hissed toward the nontraded sector discourages prowth in
agriculture and indusiry. Twe cailier reports, Government Lxpenditures on Agriculture
i Latin America, Researc), Report 2 1, and Government Lxpenditures on Apriculture
dnd Agricultural Growdiin Lacin America, Research Report 50, relate (o this work,

johri W. Mellor

Washington, D. (.
August 1988
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policies that depress agricultural prices work against rural laborers by reducing their
real wages.

Another issuc is agricuttural supply response, which is estimated for the most
representative products of Colombian agriculture—rice, cotton, wheat, coffee, and
livestock—to determine whether changes in relative prices introduced by movements
in coffec prices or in the government's expenditure policy have any effect on output.
The results show that vutput responds to changes in prices. These findings point up
the importance of price incentives in agricultural production and hishtight the crucial
efiects of macroeconomic developments and policies ir determining incentives for
agricutture,

The report elaborates a consistent set of accounts for agriculture, which can help
clearly establish the role of agriculture in the Colombian cconomy. A serics of prices
ot traded and nontraded goods for the agricultural and nonagricultural sectors are
senerated, making it possible 1o analyze the effects of changes in coffee prices and
government expenditure on relative prices among broad categories of products. Time
series of total income for labor and nontabor tactors of production are constructed for
noncoffec tradables, nontradables, and coffec.

Finally, the report discnsses pros and cons of varions policies that might alleviate
eventual adverse effects on other sectors of 4 boom in one sector, including reducing
rovernment spending, taxing gains in the booming scctor, encouraging exporters to
leave gans ouside the country until the boom ends, and placing a tariff on coffee, the
proceeds frony which would be used to subsidize other agricuttural exports.

The finding thae apricultural outpat does respond to price changes is important
because ttexplains the decline in Colombian agriculture, which has often been blamed
on the competition of imports 1 also implies that spurring the economy by increasing
governmeat expenditure sy not be the answer to agricultural prowth because it may
only serve to reduce relative agriculturl Prices.
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economy. Another is the generation of a series of prices of traded and nontiaded goods
for the agricultural and nonagricultural sectors, making it possible to analyze the effects
of changes in coffec prices and government expenditure on relative prices ainong Lroad
categories of products. Finally, a time series of total income for labor and nonlzbor
factors of production is constructed for noncoffee tradables, nontradables and cutfee,
without which the anatysis of the redistribution of income as the result of the coffee
boom would not be possible.






Table 1-—Main indicators of the role and struciure of agricuiture in the
Colombian economy, selected years, 1967-83

Indicator 1967 1971 1975 1979 1983
Redi value added i azriculng e {percent)
asasharcols;hp
Agricuiure (ol o 25.8 234 230 22.2 21.7
Processed eoffec i 3.7 3.2 3.2 3.4 2.8
Sagar 0.3 0.5 0.6 0.5 0.0
Broad apriculture (01 05,08 21 200 27.G 20.8 26.2 25.1
Structure o real yross oninug
Pergamino cofree (611 1.1 9.2 8.5 10.4 11.8
Otheragricutraral produodtion (0.2 341 33.9 35.0 33.4 32.2
Anrmal prodnctinn o3 317 34.6 33.0 31.3 33.4
Processed coffee 104 20,7 18.8 18.7 21.2 18.3
Stgai (12 2.9 36 N 3.7 4.4
Totalagricubture (a1 03.08,12) 100.0 100.1 100.0 100.0 100.0
Noncoffee 102,.03,12; 68.7 72.9 72.7 08.4 70.0
Cottee {01,048 31.3 28.0 273 310 30.0
radable poo.is n.a. 74.4 74.1 73.4 73.8
Exportable n.a. 60.7 61.1 ol.1 59.8
Importable n.a. 13.7 12,0 12.3 14.0
Nontraded peods n.a. 25.6 254 20.6 20.2
Food n.a. 65.7 662 63.3 05.5
I'radable n.a. 41.7 42.0 38.2 40.7
Exportabte n.a. 28.7 208 26.5 27.4
Importahle n.a. 13.0 12,2 1.7 13.3
MNontraded n.a. 24.0 24 25.1 24.8
Nonfood n.a. 343 138 36.7 34.5
‘Tradable n.a. 32.0 329 35.2 33.2
Lxportable n.a. 32.0 3t.2 340 32.4
tmportable n.a. 0.7 0.7 0.6 0.7
Nontraded n.a. 1.7 1.8 1.5 1.4

Sources: Derived  from Colombia, Departamento Administrative Nacional de bstadistica IDANE), Cuentas
Nacionales de Colombia 1970 1083 1Bogotda: DANE, 1084); and unpuntished data from DANIE, Division
de Cuentas Nacionaivs.

Notes: The numbers in parentheses are the sectar numbers assigned m tie national accounts. n.a. neans not
avaiiable. Pergamino is unwashed (offy -,

iy exports and exports of goods and services during the period 1970-83 was 61 and
51 percent, respectively,

Coffee was the principal export product, contributing an average of 44 percent of
totai reat commodity exports during the period 1970-83. Noncoffee agricultural exports,
- turn, amounted to an average of 17 percent of total cemmodity exports, and the
average share of exports of agricultural food products m total commodity exports was
abaut 12 percent. mports of agricuttural commodities were relativety small during the
period, an average of 5 percent of *atal imports of goods and services and close to 6
percent of comumodity iniparts. fmports of food products were, on average, 5.3 percent
of totar conunodity imports and aroand §.7 percent o total commodity exports. Thus,
the country is a net exporter of apricutural commodities in peneral (with and without
coffee} as well as of agricultural food products (see Table 2). The small share of food
imports in total imports means that the burden of the food import bill on foreign
excnanqge earnings 15 small enough to discard any threat to the balance of payments
arising from sudden ncreases in the volume of imporis or in their exteinal price.

For agricultural food producis, the trade balance was positive and low during each
year of the 1970-83 period, reaching an average of 2 percent of the real gross vatue

15
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of output. However, the trade halance is not positive for each agricultural preduct. For
example, the trade balance in cereals and production of animals other than cattle was
negative throughout the period and negative in recent years for vegetables and legumes
{see Tabhle 3.

External Trade

During the period 1967-83, total commodity imports increased at an annual rate
of 7.2 percentand exports at 4.3 percent. The annual rate of prowth of real agricultural
imports was 5.0 percent and that of agricultural exports was 4.0 percent. However,
when only the period 197583 is considered, the annual rate ¢f growth of total commod-
ity imports junmps to Q.0 percent and agricultural imports to 10.0 percent. The grow:h
rate for agricultural imports accelerated to 12.7 percent per year in the findl years,
LO79-83. Totat and agricultural exports, on the other hand, grew at 2.9 and 4.4 percent
between 1975 and 1983 bec.use of coffee, but noncolfee agricultural exports declined
atthe rate of 1.3 percent per year. Despite the relatively high rates of growth of imports,
agricultural imports remained low relative to (otal imports (7.0 percent) and real agri-
cultural value added (4.0 percent), thus casting serious doubts on popular beliefs about
the potentially negative effects that the increase in e volume of agricultural imports
had on the growth and development of agricufture and on the country’s balance-of-
paymernits position during the period.

External trade is not a high proportion of GNP, In fact, during the period 196574
the ratio fluctuated between 17 and 13 pereent for total exports and between 21 and
L2 percent for total imports. The low value of this ratio s also a strong characteristic
ol the noncoftee wericultural sector, Thus, between 1970 and 1983, on average, its
CXPOTERTOSS outpul ratio was almost 9 percent and its import-gross output ratio was 4
percent. Fherelore, strong changes in the valume of trade probably have only a small
eticct on the short term cconomic performance of noncoffec agriculture as a whole.
However for specific produces snch as suvar or colton —where the volume of trade is
high relative o the volute of output {10 pereent or more)--changes in export volume
will hove a sipnificant effect on their performance.

External tride is o small proportion of agricultural food production. During the
period TO70-83, imports ol agriculiural food products were, on average, 4.1 percent
of real pross output; their largest value was 5.0 percentin 1971, Likewise, real exports
of food products avzraped 6.1 percent of pross oulput between 1970 and 1983,

I contrast with agriculture, the industrial secto: is 4 net importer, with a negative
trade balance cquivalent to 18 percent of the sector's real gross value of output during
1970-83. Moreover, while agriculture generated more than 60 percent of commodity
exporis, industry only penerated 33 percent. On the other hand, imports of agricultural
commaodities were only 6.4 nercent of etal commodity impoits, while those of industrial
go0ds were O1.4 percent.,

Insummary, agricaltare is the main source of foreion currency earnings for Colombia
and as such provides the necessary foreign exchange for the imports of all sectors.
Because ifie conntry is a net exporter of apricultural commodities, policies that discrimi-
nate against exports or reduce the relative price of exportables have a negative effect
on agriculture. This cffect is negative because 75 percent of total agricultural output
is tradable, of which 63 percent is in the exportable category.,

Although the increase in imports of agricultural commodivies is considered to be
the main cause of the stagnation of agriculture in the 19705 and carly 1080s, the

17


http:Otlli.ti




an important effort to rationalize economic policy was undertaken, which, combined
withi a favorable environment in the world economy, made it possible to reach an
average annual growth rate of 6.4 percent between 1967 and 1974, while agriculture
grew at 3.7 percent. Growth continued at 4.7 percent a year in 1974-78, influenced
primarilv by the boont in prices and exports of coffee. As the result of domestic policies
and world economic recession, growth has decelerated since 1079, Between that year
and 1981 the prowth rate of GDE averaged 3.7 percent per yedar, but it fell to 0.9
percent in 1982 and to 1.6 percent in 10831

Between 1967 and 1974 the rate of growth was sustained mainly by agriculture,
manufacturing, and commerce, which grew at 1.3, 8.6, and 8.3 percent per year,
respectively. Apriculture and manufacturiing grew in response to export incentives and
the expansion in world and domestic demand. Although the rate of agricultural growth
remained at 4.5 percent between 1074 and 1978, mainly as the resull of increased
cottew production and exports, the rate of growtn of manufacturing declined to 5.2
percent, while the services sector experienced the highest growth rate, 7.4 percem
peryear. Since FO7E the deceleranon in the rate of growth has spread (o all sectors,
but mainly to reanafacturing, whicliicell to 1.0 percent per year between 1978 and 1983,

Population and HEmployment

By 1085 Colonibie had & ol popnlation of about 28.5 million. The annual rate
of population prowth b fallen i the Tast 30 years, from 3.4 percent in the 19505 1o
25 percent between the mid- 1900y and 1970s, and to an even lower 1.9 percent
Broween 1975 ang LUBS Another development is the increasing share of urban pop-
ulation intotal population as g result of rural urban migration. The urban poputation
arews Ly about LD percent per year between 1951 and 1085, compared with 2.0
percent per vear dor the total population, and the share of urbanites in the total
population merea vd from 3855 percent in 1051 10 65.4 percent in 1083."

Between the mid 19505 and the varly 1970s the prowth in labor supply surpassed
the increase m labor demand, and conditions in the labor market deteriorated. However,
between 1974 and 1979, despite a substantial gprowth of the economically active
population (3.0 percent per vear), nnemployment rates declined due to a phenomenal
growth in croploviment. The urban uncmployment rate in seven major cities dropped
from 12,7 percent in une 1070 10 8.9 percent in September 10979, The largest share
of the surye i cmpioyient between 1974 and 1979 went to the service and construc-
Hon sectors ahout -3 percent of the total-— while manufacturing gained 22 percent
and agricatture 16 pereent, !

These chanpes movopulation aftectod real wages and reat wage differentials hetween
the urban and rarat sectors. In the 10505, the large rate of increase in population and
discrimination against the agricultural sector caused real wages in agricuiture 1o stagnate,
while those in the industrial sector increased. As a result, in 1960 real agricultural
wages were only 48 percent of blue collar wages in manufacturing, while in 1951 they
had been 70 percent. In the 1960s reql wages 1 agriculture yrew by 1.8 percent per

® Data fon COMpPUtEngG raecs ol srowth of GDE are from Colombra, Banco de L Republica, Cuentas Nacionales
de Colombrg, 1950 o, 4t 1008 19740, and trom Colon., ., Departamento Administrativo Nacional de
Estadistica, Cuvnras Nacionales e Colombia, 970 TO8I, vart. as issuces (Ropotd: DANE: vanous years).

? See World Bank, Colombra: Feonomic Development and Policy Under Changing Conditiens (Washingtor,,
D.C.: World Bank, 19845, Table 1. 3.

Y Ibid., Table 1,95 and ¢ wolombiy, Departments Administiativo Nacionz de Estadistica, Colombia Fstadistica
1985 (Bogotd: DANE, 1985), Table 6.1,

19
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Table 5—Summary balance o1 payinents, 1968-83

Current Account

Trade Services Capital Changein Level of
Year Account Account Transfers Total Account Reserves Reserves

(US S mittion]

1968 ~10.0 1850 30 lo4.0 133.0 60.0 35.0
1069 24.0 237.0 38.0 1750 2300 55.0 097.0
1970 ~14.0 =315.0 30.0 -20%.0) ERURY 30.0 152.0
1971 -148.4 340.0 34,1 ~454.3 437.2 -17.1 170.4
1072 130.3 ~355.1 34.8 -190.0) 370.2 180.2 345.2
1073 280.2 -300.0 Jdoo 54.4 2253 170.5 515.0
1074 -15.0 =380 1 517 350.0 258.0 A 4295
1975 202.0 - 3456 137 1603 20400 PR 547.3
1976 570.0 -430.4 58.1 200.7 4317 G384 11659
1077 734.4 -352.6 581 4402 1.45.9 580.1 18311
1978 642.3 ~393 4 72.0 3218 204.0 530.8 24700
1979 510.3 1201 100.8 401.0 IO 1,407 S100.01
1980 2382 -85.9 105.3 158.8 16152 I,405.4 54157
1981 -1,543.5 504.3 2420 IR RIGT 3RS 686.3 5,630.3
1982 -2.180.2 872.2 lot 7 R RN 2754 2004204 4,890.8
1983 ~1.755.3 1.155.0 '73.2 2737 ISR A IR 3,078.8

Sources: International Monetary band, Supplement on Balance of Payments '\Washangton, D6 1N, 1984); and
International Monetary Fund, International Firanciad Statistics: Supplemont on Balance of Payments
No. 7 {Washington, D.C.o IME, TOBAL Data on the level af reserves were provided by Culombia, fanco
de- la Republica, Revista del Banco de i Repuiblica, various issues.

Rotes: The data on level and change of teserves may not be compatibie because they are drawn trom different
SOUrces.

The low deficits of the early 1970s turned into a surplus in 107678, paruy pecause
of a rise in wxes but also because of & contractinn in public expenditures as part of
stabilization efforts. High deficits then began m 1979, Public revenucs fell because of
widespread tax evasion induced by the high tax rates enacted in 1974 and because
access o inflationary tinancing was very easy.”™ Wihen viewed from the consolidated
public sector side, between 1977 and 1983 povernment expenditure increased from
28 to 6 percent of GO while revenues only increased from 27 1o 31 percent of
GDP tsee Table 810 As o result, the consolidated public sector deficis increased from
1.2 to 8.6 percent of GDEP during that period.

These movenenes in fiscal policy had their counterpart in money creation and the
government’s contribution to i, Between 1907 ana 1975 the proportion of the deficit
financed by theney creation was cquivalent to 1.0 percent of GDP. It turned negative
in 107678 and increased sharply in the period 1070 84, reaching an average of 2.2
percent of GDP (see Table 7.

Interest Rates, Devaluation, and Inflation

During the period 196783 interest rates cxperienced a continuous upward move-
ment caused by several factors: ihe acceleration in domestic inflation, the increase in
reserve requirements and forced investments imposed on the commercial banking
system, o .d restrictions on domestic credit to the private sector to limit the efiects of

CoThe easy access tomtlationary Hnancs was provided by e use of a tacility ot the Contral Bank called
the Special Exchange Account. Tty scurces of Fevenue were: 1axes on colfee exports and profit remittances,
interest earned on international reserves, and accounting profits in the purchase and sale of international
reserves.

24
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Table 6—Money supply, money base, and moeney multiplier, 1966-87

Money Monetary Money Supply/ Money Supply/
Year Suppiy Base Moncrary Base GDP
(P milhion} {percent)
1066 10,130 4,471 2.27 13.76
19467 11,802 5,514 216 14.31
1968 14,217 7,400 1.92 14.74
1967 16,484 8.813 1.88 14.95
070 19,700 10,957 1.81 14.84
1971 22,324 12,201 1.83 14.32
1072 26,088 14,514 1.80 13.70
1273 32,061 19,147 1.72 13.50
1074 40,819 23,269 1.75 12.60
1975 50,040 28,619 1.75 12.35
1976 64,804 40,730 1.59 12.17
1077 88,488 00,742 1.46 12.36
1978 113,846 81,977 1.39 12.52
1079 141,518 105,931 1.34 11.90
1980 176,488 137,033 1.29 11.18
1081 221,370 107,509 1.32 8.96
1082 271,704 108,725 1.37 0.17

Source: World Bank, Colombia Feonomic Development and FPolicy Under Changing Conditions (Washington,
DL Warld Bank, 19841, p. 226, Table 6.1 and Baneo de la Reptiblica, computer printout.

Table 7—Central government operations as a share of CRP, 1966-82

Tax Revenue from Total Government
Year Revenue Noney Creation Expenditire Deficit® Share/GDP?

(petcent;

1966 5.80 o 9.80 -0.28 1.10
1967 Q.20 S A0 -0.59 0.40
1968 8.50 . 9.30 ~0.84 1.20
1960 Q.28 ~-0.27 9.99 -0.72 0.80
1970 0.35 -0.12 10.31 -0.96 1.30
197 8.07 -0.18 10.42 ~1.76 1.60
1072 8.37 0.00 9.52 -1.15 0.47
1973 7.81 0.33 9.00 -1.19 1.07
1674 8.72 0.29 9.71 ~0.99 1.39
1075 8.97 0.20 8.33 0.65 -0.72
1970 857 0.29 8.04 0.52 ~0.00
1977 8.92 0.33 8.00 0.32 -0.52
1978 8.30 1.28 Q.15 -0.70 0.20
1979 84.30 .25 10.34 -1.97 2.20
1980 7.91 2.43 10.84 -2.94 3.20
1081 7.55 2.71 11.06 =401 n.a.
1982 7.10 1.70 11.35 ~4.25 n.a.

Sources: Central government operations for 1967-68 are taken from Colombia, Drireccion General de Presupuesto,
Boletin 64, Deceraber 1973, pp. 119-123; and for 1970-84, from direct information from Banco de la
Republica, Departamento de Investigaciones Economicos. For the government contribution to the arowth
of the monctary base, sce Robert ). Barro, “El Dinero v 1a Base Monetaria en Colombia: 1967-1972,"
Revista de Planeacion v Desarroflo (April June 1973): Table 2; and for 1972-81 , Colombia, Departamento
Nacionarde Planeacion “La Situation Fiscal de Colombia: 1970-198] " Bogotd, 1982 (mimeographed).

*The govirnment share in 106772 corresponds to the adjusted central goverament deficit defined in Barro,

“Dinero y la Base Monetaria,™
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Table 10—Relative price index for agricultural cutput, 1970-83

Item 1970 19071 1972 1973 1974 1976 1977 1978 1979 1980 1981 19082 1983
RS 100y
Fotata tural output

01.02,03,08,12; 8.2 Il 00 0. o6 118 127.4 1098 5.7 2.0 81.7
Noncoffee 923 033 vo.8 1054 107.5 08.3  103.0 03 88.0 85.2 82.5
Crops production (02 7.3 7.0 Q0.7 102,40 103.2 V7.0 Q0.1 83.3 70.4 778 745
Animal production (031 88.0 G2 7.9 110.2 1113 4] 107.5 1343 064 8R3 50.7
Sugaril2i 52.2 87.2 88.3 1134 201208 1045 053 1200 110.2
Coffee i12.6 105.3 120,60 1033 1.0 2023 149.5 2.2 i00.8 79.8
Pergamino coffee (01} R 1024 i12.8 100.5 G 17530 1408 11630 1007 - £3.3
Processed coffee (08) 113.3 106.8 240 1048 22223 150.4 110.2 1060 5 77.4
Food ’ 0.2 05.2  ito.R S0 10301 03.7 7.5 B4 82.4
Nonfood 0.2 1035 180 105.0 24 1813 14058 1007 10438 27 50.4
Nonfood noncoffee G3.G 1027 07. 1140 3.6 i11.5 94.7 94.0 3.3 TE 841
Tradables 6.5 BIeNs) K¢ 7 8.2 1393 118.6 1000 IR 27 84.2
Exportables 903 A R 3 A 14870 12540 103.7 G52 44, 64.2
Coffee (01,08} t2.o RN R 510 2023 1495 112.2 106.8 . 32 70.8
Noncoffee 81> 82.4 O N i 110.5 102.7 4.0 3 48.7
Importables 07.4 0aT 5 103.2 8¢.0 86.C 745.2 35.0 RN
Nontraded 102.9 10 o 8.0 80.0 31.3 700 7o 74.5

Relative prices within the agri-

cuitural sector

Tradables/nontraded U3.3 136.5 1245 1248 il P10 1131
Noncoffee tradables/nontraded 83.8 113.0 113.5 P15, P14 1123 117.2
Coffee/nontradeq 109.2 1719 13846 i37.6 1086 136.5 i07.1
Noncoffee exportables/nontraded 70.2 A 117.7 1162 R 115 113.2 116.0
Importabie/nontraded PEG ) 101.3 1649 1008 120 0 1105 113.3
Coffee/noncoffee agricuiture 122.0 4 1503 & 5.5 5 8.8 06.7
Exportable/importable 080 - a2l ! 160 ! 095 00.7
Noncoffee exportable/importable 83.7 7 a2 ! 074 103 19240 105.0
Food/nonfood 8.0 5 .? 56 . 0.5 G985 WO 1028
Food/nencoffee nonfood 059 0.7 3 05 PR w03 014 REN 08.0
Crops (02}/Animal sector (03} 110.5 106.3 Q T 523 831 £8.8 36.5 85.¢
Sugar {12}/animel sector (03} 94.0 804 YRG 1o P20 ing.3  127.2
Sugar {12)/<crops (02} 85.0 841 P2000 1545 1420 1252 148.0

Source: Derived from Colcmbia, Departamente Adminisirative ™

Bogota, 1084,

acional de Estzdistica tDANE]

pas

Division ac Cuentas Nzclonales, “Working Sheels: 1070-83."

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



1980-83, the decline reached 6 percent. As for coffee, after the increase in prices in
1975-77, it fell 20 percent in 1978, a decline that continued, reaching 29 percent
between 1079 and 1083,

Food and Nonfood. For the food and nonfood sectors, the pattern of relative price
MOVCeMen s similar tu i for colfee and noncoffee agriculiure. kxcluding the effects
of changes in coffer prices in nonfood agriculture, its relative price increased between
FO70 and 1974, declined in T975, rose again in 1074, and fell steadily afterward.
Similarly, the price of foed increased 1o prrecatbetween 1970and 1074 and, excluding
FO77 11 25 percent between 1074 and 1983,

the fah i the relative price of noncoffee agriculture was unevenly distributed
dmong sectors, Sucar prices de not oresent a defined tremd during the perind, and they
varicd widely s i resul of darge variations i the international price of sugar. The
price-of auimal prodiction feild 20 percent between 1977 and [983. The sharpest
dedline i prices hetween 1974 and 108328 pereent---took place in the crops sector.
The size of the decline and s permanence most likely exerted a strong, negative
intluence an production in this sector. On the other hand, the decline in the price of
crops telative to the price of animal production (most of it livestock} probably drove
the price of fand downward relative to what it would have been otherwise and may
have disconraged e adoption of higher-vield technologies in the livestock sector,

[radables and Nomradables, Movements in the prices of tradable products are
doiinated by moveineats in the price of coffec, Excluding coffee, the relative price of
Aoncoltee tradablis fose between 1970 and 1974 and declined afterwards. The price
Cinoncoffee exportables increased 35 percent between 1970 and 1974, fell in 1975,
inereased i 1070 and 1977, and fell 20 percent between 1977 and 1083, Prices for
the impartable sector increased 8 percent between 1070 and 1974 and fe'l 20 percent
between 1074 and 1983, Between 1972 and 1983 the largest decline in prices (33
pereentt took place i the nontraded sector of agriculture. A tentatjve explanation for
this result s the most output in the nontradable sector of agriculture is composed of
food iten like potatoes, cassava, and plantain for which the income elasticity of demand
is rather fow {see Appendix 1), For these products the growth in demand was smaller
than the theeease in production, especially for those where substantial improvements
in productivity occurred (tor example, potatoes).

Fhe incien e i the prices of noncoffee agricultuie netween 1970 and 1974 can
b explained Ly more consisient macroeconomic policy management plus some trade
iberalization, which led to an increase in the real exchange rate of noncoffee agriculture,
the price drop since 1974 can be explained by increases in the terms of trade and in
the volnme ot coffee cxperts in the second half of the 1970s, plus a large surge in
poveriment expenditure inthe late 10705 and early 1980s. The monetization arising
from the inceease T international reserves was partially offset by a central government
surplus in 197078 which avoided a larger deterioration of the real exchange rate.
The large fiscal deficit that began 1o develop in 1979 became an important factor in
maintaining the downward pressure on the relative price of traded commodities after
that year.
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4

S MODEL AND EMPIRICAL EVIDENCE

Conceptual Framework

The Colombian economy can be considered a ymall semiopen economy which is
a pricetaker in poods and capital markets. Trade in commaodities and the mobility of
capital are hampered by restrictions and administrative controls. Therefore, i moaeling
such an economy, domestic prices are affected by international prices and foreign
interest rates, as well as by domestic policies. ™

‘This chapter examines the effects of an increase in prices and exports of coffee, as
well as the effects of growing government expenditures and [iscal deficits, on the
competitive position and production of noncolfee tradables, with particular emphasis
on agriculture. In order to illustrate the etfects of changes in terms of trade and
sovernment expenditure on the real exchange ate and the relationship between the
prices of tradable and nontradable commoditics, a small open economy with three
commaodities 1s analyzed. They are nontraded commodities (N}, coffee (C), and noncoffee
tradables {T).

In this model there are two relative prices: P, 2 /P and P P /P, where P,
is the price of nontraded commodities, P is the price of coffee, and P is the price of
noncolfee tradables.

[t is assumed that the supply of cach commodity depends positively on its own
relative price, on the factors of production used, and on the available technology (t).
it is also assumed that each sector jj - N, T, and C) uses capital (K), tand (LA), and
labor (1.). That is,

N, = NU(P Py Ly, Ky BAL ), (1)

where
AN, /aP -+ 0,0N /4P 0, AN, 0Ly, N /GKG N LA AN Zat - 0

T, TPy, P Ly K LA, (2)

where
0T Py = O,fﬁTS/(rP(:-r’O,HTS/HI,],(J'I}/(«K,,(*'R/(}LAT,('JTL,/{M >0; and

C, = C‘_(PN,P(‘.,l,(;,K(A,LA(:,t), (3)

where

AC,/0Py 0, aC. /P -0, 0C, /0L, aC. /0K, aC/iLA ., dC/at > 0.

' The model presented in this section is bascd on Rudiger Dornbusch, Open Economy Macroeconomics
iNew York: Basic Books, 1980}, chaoters 0, 7, 10, and 11; Carlos A. Rodriguez, "Gasto Publico, Deficit y
Tipo Real de Cambio: Un Analisis ¢ sus Interrelaciones de Largo Plazo,” Cuadernos de Economia 57
(August 1982): 203-210: Jacab Fren\el and Michacl Mussa, “Assc Markets, The E<change Rate and the
Balance of Payments: The Reforirulation of Doctrine,” Handbook of iaternational Economics, ed. R. Caves
and R. Jones {Amsterdam: North Holland, 1985); and W. Max Corden and J. Peter Neary, “Booming Sector
and Deindustriatization in 4 Small Qpen Economy,”™ Economic Journal 92 (December 1962): 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 nontradables riscs. In equation {3) the output of coffee increases as
the relative price of coffee rises. Anincrease in the price of coffee reauces the combined
output of nontraded gooas and noncoffee tradables, but the effe<t on the outrut of
cach of these commodities is not clear because it depends on the 1elative factor inten-
sities of the tradable and nontraded sectors.’™ Far purposes of this exposition, it is
assumed that ar increase in the price of coftee tends to reduce the output of both
tradable and nontraded commodities.

Total aggregate supply (total income) nwasured in terms of nencoffee tradables is

(4)

To simplity the exposition, on the demand side it is assumed that ali coffee production
is exported, and that changes in the price of coffee do not affect the demand for
tradables and nontraded poods, as far as the substitution effect goes.'® The price of
cofiee affects the demand for tradable and nontraded goods via changes in income and
expenditure. which are positively refated 1o the price of coffee. In other words, the
demand for tradables and nontraded poods can be expressed as a function of one refative
price, that of noncoffee tradables, and of aperevate expenditure. His assumed that the
demand for nontraded goods increases with deereases in price and increases in expen-
diture. On the other hand, the demand for noncoffee tradables increases when the
price of nontraded goods and expenditures rise. The demand {or nontraded goods and
noncoffee tradables can then be expressed as follows:

N, - N B (5)
where '
(('IN(,/JIPN]‘ 0, (('!Nd,/,'![:) »O;and
T, = T«I(PNy k), (6)
where

(""]‘(1/"’PN) e Oy ""N.j /()I:) b O,

wheyre E stands for total expenditure.
Equilibrium in the market fcr nontraded goods is established when demand equals
supply. That is,

v Ny (7)

Equilibrium in the traded goods market occurs when there is equilibrium in the
nontraded goods sector and the current account equals zero (income equals expendi-
ture). For equilibritun in the raded Loods market to exist, it is necessary that

" For an exposition up the pocsible ctiect on the ontput of nonbooming sectors of inincrease in the price
of the main export cecier, wee Corden and Neary, "Booming Sector and Deindustriaiization.”
" This assunmiption is reatenable hecause ahout 85 percent of cotter output is exported and the own-price

elasticity of demand [or crifee is very Jow,
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T,+PC-T, (8)

Effects of Changes in Coffee Price

From the above set of equations, what happens 1o the real exchange rate when
the price of coffee goes up can be examined. With the tevel of resources for the economy
held constant, the market for nontraded goods is looked at first. On the supply side,
an increase in the price of coffee will draw resources out of the nontraded goods sector,
thereby cred'ing an excess demand for nontraded commodities. On the demand side,
an increase in the price of coffee increases the demand for nontraded £oods on account
of its effect on real income and hence, on expenditure. As a result, an increase in the
price of coffee will tend 1o create an ¢xcess demand in the nontiaded poods market,
thereby increasing their price.

In the tradable goods market, an increase in the price of coffee reduces the supply
of noncoffee tradables as resources are taken away by coffee. This resource movement
effect creates an excess demand for tradables [combined autput of coffee and noncoffee)
and tends to reduce the price of nontraded goods. However, this is only one of the
effects ot the increase in the price of coffee. On the demand side, an increase in the
price ot cotfer increases income and hence expenditure, thus driving up the demand
for noncoffee tradables. Therefore, the net effect of the increase in the price of coffee
is to increase the excess demand for noncoffee tradables, thereby pushing the price of
nontraded goods downward,

Moving new o the effecss of ceffee on the tradable market, there are two. First,
the increase in the price of coffee increases the total supply of tradables by an amount
equal to the increase in the price of coffee. Second, the increase in the price of coffee
draws resonrces toward coffee production but takes them away from the noncoffee
tradable and nontraded sectors. Presumably, the new allocation of resources is beiter
than the old one, which means that the overall effect of the increase in the price of
coffee is to increase the supply of iradables. Thus, the two effects——price and quantity-—
tend to increase the supply of tradables. The expenditure effect on coffee does not take
place because it is assumed that all coffee production is exported.

To summarize, in the case of tradables, an increase in the price of coffee increases
the excess demand for noncofice tradables and the  vcess supply of coffee.'” The net
effectis not defined. However, there i< 3 strong presumption that the increase in the
price of coflee tends to create an excess supply of tradables, thus driving, the price of
noncoffee tradables downward. This is presumed because coffee draws resources out
of both the noncoffec tradable and the nontraded sectors; therefore the increase in
coffee output is farger than the decline in the output of noncoffee tradables. On the
other hard, the increase in demand for noncoftee tradables due to the expenditure
effect is smaller than the increase in *he value of coffee exports because part of the
increase in income fequal to the increase in the value of coffee exports) is spent on
nontradables. Therefore, an increase in the price of coffee tends to increase the price
of nontradables relative to the price of noncoffee tradables.

Government Expenditure. Interest Rates.
and the Real Exchange Rate

Government Expenditure. In the discussion on the effects of an exogenous change
in the external price of coffee, it was mentioned that an increase in the price of coffee

M n the case ot cotfee, ey supply and supply are the same because it is assumed that there is no
domestic consumption of coffee.
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affected total expenditure via its indirect impact on income. In this scction the effects
on relative prices of changes in government expenditure are explored.

To analyze the eftect of changes in povernment expenditure on relative prices, it
is assumed that total expendituce is divided between government expenditure (G) and
private expenditure (bl By depends positively on disposable income (Y.} and negatively
on the real interest rate (1] That is,

ko (9)
Eo BiYor By L), (10)

where [ is government revenue from axes;
aby/ZalY 1) 0;and Gk sor Q. {11)

The government, in turn, purchases nontradable (G,;) and noncoffee tradable goods
‘G_[]'zn
Equilibrium in the market for nontraded goods is established when demand equals
supply. That is,
NN, -G (12)

where Ny now represents the demand ol the private sector for nontraded goods.
Equilibrium in the traded goods motket oceurs when there is equilibrium in the
nontraded goods sector and the current account equals zero (income equals expendi-
ture). To have equilibrivm in the traded poods market, it is necessary that
Toro TG, (13)
where T, now represents the demand of the private sector for noncoffee tradables.
It is assumed that the government finances its expenditure entirely with taxes.
That is,
GGy (14)
Anincrease i povernment expenditure increases the demand for nontraded goods
if the povernment's propensity to purchase them is higher than the private sector’s.
In that case, the prize of noncoffee tradables will inciease. This resuit holds whether
viewed from the nontraded or the traded goods maikets. The initial statement corre-
sponds to the znalysis from the nontraded viewpaoint. Viewed from the perspective of
the miarket for tradables, the increase in the government demand for tradables is less
than the reduction in the demana for tradables by the private sector induced by the
increase in taxes. Thus, an excess supply of tradable poods develops, and to have
equilibrivin in that market, the price of nontraded commodities must increase.

o assume that the roverament only purchases noncottee tradables and nontraded comimodities might
appear somewhat unreatistic in the Colombian case because the ROVCTRIMEnt is an important purchaser of
coftee via the National Cofice Fund (INCF). Because coflee purchased by the NCE is exparted, however, it
can benteroreted that NCEonly acts as an exportagent chdomestic producers, in which case the assumption
1y justified,
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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 1B B, (15)

where FB stands for net foreign borrowing and B is money creation tpat finances
government expenditure.

I the goverament's propensity to spend on traded and nontraded commodities is
independent of the method of financing, and if the government’'s marginal propensity
to spend on nontraded voods is larger than that of the private sector, then an increase
in government expenditure will increase the price of nontraded goods, no matter
whether it is financea with foreign borrowing or credit frem the Centrel Bank.

The effect of povernment expenditure on relative prices is smatter if the public
considers that taxes have 1o be ingreased 1o pay the government's external debtr. A
similar reasoning applies if Central Bank credit to the government has to be repaid in
the future. Thus, the public would disconunt future taxes and adjust its consumption
correspondingly. I this case, the situation is the same as the one in which all govern-
ment expenditure i rinanced with tases, and the extent of the effects of such expen-
diture depends on the relative size of the government and private sector propensities
te spend on nentraded connodities,

For most of the period under analysis, the Colombian public sector ran a deficit,
which was financed in part with domestic savings, in part with money creation, and
in part with toreign loans. Thus, the pressures on the market for hontraded goods
created by increases in povernment expenditure did exist, thereby producing an excess
demand for nontraded commodities that pushed their relative price up. Therefore, a
positive citect of goverinaent vxpenditure on the price of nontraded goods should be
expected.

Interest Rates. Jniverest vates are the link between savings and investment Savings
are used to finence the government deficit and investment, and the latter is part of
the nrocess of capital accumulation, which will be dealt with in the following section.
Here, the impact of changes in the iterest rate on the relative price of nontraded
commuoadities is discussed.

Looking at the market for nontraded comimoditices, an exogenous increase in the
interest rate reduces expenditure and the demand for nontraded goods, thereby creating
an excess supply that drives their price downward. On the other hand, looking at the
market for noncoffee tradables, a higher interest rate reduces expenditure and creates
an excess supply, thus driving the price of nontraded goods up. In other words, the
final effect of changes in the interest rate on the relative price of nontraded goods can
be positive or negative, because it depends on the relative size of the excess supplies
of nontraded and tradable goods.

Hewever, 1if the nembaded goods sector is composed mainiy of services, where
changes in the interest rate probably have little or no effect on expenditure, and the
trades! poods sector is composed of commadities, where the effect of the interest rate
is considerable, an increase in the interest rate will probably increase the relative price
of nontraded goods. According to the classilication of the various sectors presented in
Appendix 1, the nontraded goods sector is composed 1o a large extent of services,
whereas the traded poods sectaor is composed mainly of raanfactured and agricultural
products. Thus, there is a strong presumption that increases in the interest rate will
lead to an increase in the relative price of nonfraded goods.
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Figure 2—Effects of an increase in the price of coffee

A

p{)‘ Pf. Pfl PN

Due to the increase in the money supply induced by the trade surplus, AA shifts to
the right and tends to lower interest rates. The short run equilibrium is at E' with a
Bigher P (P, and a lower interest rate, i...

However, becaase i is lower than i there is g capital outflow that reduces the
money supply and shifts 771" 1w 77" dnd ATAT e A"AT The long-run equilibrium
position is at Lo with a relative price . ower than P, and interest rate ip. Then, in
the shiortrun Powili “avershoot, and iy thee long run, equilibrivm I, will be determined
by real furces freal incore, the externel ierms of trade, and the external real rate of
interest),

The citects ot tiscal policy can also be looked at praphically, assuming that there is
anncrease ingoverament expenditure financed with taxes (sec Figure 3). The assump-
tions that goverminent expenditure is biased 1oward domestic goods and that private-
sectar expenditure is biased toward traded goods are maintained. The initial cquilibrium
position is I, An increase in rovernment expenditure shifts the NN curve to the right,
to NN, and the 1T curve to te et 10 T The two curves, 1T and N'N’ intersect
at ', ar a higher interest rare, iy A higher domestic interest rate produces a capital
inflow, and the real quantity of money increases, thus reducing the rate of interest.
The higher capital inflow moves the "1 cnrve o the right, and the higher quantity
ob money does the same thing to the AA curve. The moverent of the curves AA and
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Figure 3—Increase in government expenditures financed by taxes

|
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T'T" 1o the right continues until a new equilibrium position is attained at P&, higher
than the initial one (P4). In this case, an increase in government expenditure increases
Py, and the production of tradables is discouraged.

Empirical Results

To examine the eftects ol terms-of-trade changes and government expenditure on
the real exchange 1ate, a real exchange rate equation (price of tradables/price of
nontradables) is estimated, The real exchange rate is determined by the external terms
of trade, the size of yovernment cxpenditure relative to GDP, per capita real income,
and the real interest rate. Government expenditure is taken relative to GDP because
the important thing i determiining the influence of povernment on relative prices is
how its spending changes in relation to GDP rather than its absolute size. Real income
i On A per capits basis because it serves as an overall measure of the extent of capital
accumulation over the period and also because it is a better measure of the relative
prowth of apgregate demand.

A estimation of the demand tor money is also presented because variations in
excess demand for money affect expenditure and relative prices via the impact on
interest rates.
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For the empirical analysis, ordinary icast squares regressions are run, and a correc-
ticn for autocorrelation is done when it is present.

Relative Prices of Traded and Nontraded Commodities

The main hrost of the model presented in the first part of this chapter is the
predicrion that. as i result of an increase in the terms of e (mainly an increase in
the price of coltve) and an increase in government expenditure (biased toward domestic
goods), the exciange rate fo; noacoffee sectors appreciated. In other words, the price
of tracables over noncofter tradanles decreased. The estimating equation of the reg)
exchange rate for the period 1907-83 iy as follows:

ophw - w R W o PCGD wlopP i 5, GlorD) + oy, (23)
where
fog natural logarithm
P price of nontraded goods relative
N 3 X ' &

to the price of noncofiee tradables,

R ealinterest rate,

PCCDP  percapitareal GDP,

PC - price of corfee velative to the price
of noncofltee tradables,

G consolidated public sector expen-
diture relative to nominal GDPp,

D consolidated public-sector deficit

refative to nominal GDP, and

u erroreerm.

The estimated equations are presented in Fable 1. The coefficients are significant,
and the signs for the government variabies (G o) D and terms of trade tend to support
the hypothesis that an improvement in the terms of trade and an increase in government
expenditure increase the relative price of nontraded goods. The negative effect of
government expenditure on the price of noncoffee tradables also lends support to the
idea that the vovernment’s piopensity o spend on nontraded commodities is higher
than its propensits w spend on traded commoditics.

Ui inter=sting to note that the interest rate has 2 positi.e effect on the price of
nontraded yoods. This indicates that policies that increase real interest rates lead, in
the medium rar, o g reduction in the real exchange rate, other things remaining
constant. This positive elfect of the interest rate on the telative price of nontraded
goods is also in agreement with the presumption that increases in the interest rate
will increase relative prices.

Table 11 also presents estimares based on equation (23] but for three different sets
of relative prices used an dependent variables. These prices are noncoffee exportables,
noncoifee agricnliaral exportables, and noncoffee agricultural tradable goods relative
to the price of nontradables. These results support the arguinent of this chapter that
improvements in terms of trade and increases in government expenditure reduce the
real exchange rate for the noncoffee tradable sector in general as well as for the
agricultural sector. For this <2t of regressions (equadions 4-8) the variable representing
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Table 11—Determinants of relative prices of noncoffee tradable and
agricultural tradable commodities

Dependent Log Per Reaul

Variable/ Capita GDP Interest Raie LPC LTTBS

Period Constant (T-1) (T—1) (T~1) (r-1)

1. LPNC J.2810 0.2507 0.009 0.1952
(1000 §3) 1331335 {68117 {t.a617) 10.0500)

2.1 PNC J35108 S0.147 0.0005" 013977
{ivos 831 125.835.) -4125) (2.5022 (3.0395)

3.1 PXNCG 10487 0.23.47 -0.0071" -0.1828
[1068-83) (23.03.4 (9.4009) (-2.589) {(-3.4100)

SO PENC 5,484 n.716 ~0.0217 ~0.6084"
11968-83) (7.9001) 13.1705) (-3.175) (~2.296)

5. LPXANC 53018 0.0700 -(.0203 ~0.0724
(1904.83) {V.3309] 15.612) {~3.834) (-3.3709)

G L PXANC 5.4410 0.8200 -0.0239 -0.712
{1908 831 {10,347} {-1.691) (--4.700) {-3.390)

7 LPTANC 50117 0.8020 -0.0108 -0.6208
1960 .83 {10.951) {4022 {-3.571) {3.450)

3. LPTANC 5.9800 0.7415 -0.0217 0.7273
1069-83 {15.2594 15.8600) {5.5047) [ 4.8603)

Dependent . Durbin

Variable/ o GovernﬂyentVarmble R? Auto- Watson

Period G{(T-1) D(-1) G D Adjusted correlation  Statistic

PoUPNC 0,42507 0.911 0.24 2.272
HOH 83 13.5772) {1.1o60)

2 LPNC 0.359 0.760 1.512
{1908 83) (2.6440}

3L PXNG -0.4704° 0.6500 2.208
11068 83) (-2.308)

4LPXNCG ~0.0816" 0.783 1.731
1168 83) (-1.664)

v LPXANC -1.10645 (.865 0.1601 1.588
BELTRRY (-2.9747) {0.421}

H, LPKANC -0.701* 0.822 2.12
1196883} (~2.415)

TOLPTANC —1.1811 0.852 0.2134 1.45
(1969 83 (-3.2001 10,447}

8.1 PTANC ~-0.6227 0.652 -0.4000 2.15
(106083 [~4.005) {-1.513)

Notes: LPMC is the Jog of the price of nontraded goods over the price of offec, TPXNC i the op of the price of
noneoffee exportables over the price of nontraded goods. LPXANC is the loe of the price of noncoftee
agricultural exports over the price of nontraded goods, LPTANC is the log of the price of noncoffee
agricultural tradables over the price of nontraded goods. 1PC is the log of the price of eoffee over the
price of noncolfec tradables. LTTBS is the log of the price of exports of goods and services over the price
of imports of posds and services. Unless otherwise indicated, variables are significant at the 99 percent

ievel. The numbers in parenthoses are 1 statistics. G is government expenditures

deficit. T-Uindicates a time lap of one year,

and [} is the povernment

*Significant at 98 pereent.
U Significant at 90 percent.
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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 (23] is used to explain the determination of relative prices for broad
aggrepates of agricultural products for the period 1970-83. The years 1967-69 are
excluded because the 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 1o the implicit price of nontraded poods in the nonagricultural
sector.

Equation 23 is used because the level of agpregation perraits it In other words,
the relative prices of agricultural products are explained by the interest rate, the terms
of trade, real per capita income, and government expenditure. The estimated equations
are presented in Table 12.

The first three equations in Table 12 are the estimated cquations for relative prices
for totai agricubture. All the variables have the expected sipn and except for real per
capita income are sivnificant at the 99 percent fevel. The nonsignificance of real per
capita income arises from its opposite impact on the price of nontraded and raded
poods within agriculture: negative for the first group of commodities and positive for
the second. The estimated vatue of the coefficient for the real interest rate indicates
that an increase of T opercentage point in the interest rate produces a 2-3 percent
decline in the relative prices of agricultural products. Therefore, the large increase in
interest rates in the external markets in the late 1970s and early 1980s and the internal
policies that fed to an increase in interest rates seem to have been important factors
negatively affecting agricultural incentives.

The effects of terms-ol-trade changes are felt positively in the present period but
nepatively in the following period. This is because this set of relative prices includes
coffee, which composes one third of agricultural output. This means that the Dutch-
disease cffect of an improvement in terms of trade (essentially of increases in coffee
prices) is felt one period after this improvement has taken place. It is important to
note the high absolute value of the coefficient for the size of the public-sector variable,
larger than one. This means that a | percentage point increase in the size of the public
sector reduces the relative price of agricuiwural output by maore than | percentage point.
This is particularly important between 1978 and 1983, when the size of the public
sector increased from 29 to 39 percent of GDP. Therefore, a great proportion of the
loss of competitiveness of Colombian agricutture in the late 1970s can be traced to
the substantial increase in government expenditure during this period.

Equations 4 and 5 of Table 12 show the results of estimation for the relative price
of noncoffee agriculture. Real per capita income is not very significant, but the rest of
the variables are significant to at least a 98 percent confidence tevel. The nonsignificance
of real income arises from its opposite effect on traded and nontraded commodities,
as shown below.

Equations 6 and 7 report the results for the tradable sector of noncoffee agriculture,
equations 8 ana 9 present the results for the exportable sector of agriculture, and
equations 10 and 11 for the 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 4 and 5 and in Table 11.
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Table 12—Determinants of relative prices in the agricultural sector

LogPer Real
Dependent Capita Interest . Durbin-
Variable/ GDP Rate LTTBS Government Variable R? Autocor- Watson
Period Constant {(T-1) (T-1} (T) {T-1) G{T-1} G D Adjusted relation Statistic
1. LPAG
{1070-83) 5.0204 0.26097 -0.0202 0.5077 -0.9372 (.88 2.3
6.242) MLT2100 -4.7588) (3.3422) 1-3.7i3)
2. LPAG
1970-83 4.9301 -0.0158 0.6155 -0.6069 -1.1818° 0.92 2.1
(8.875) {—4.281} {5.554) {-5.521) {~2.657)
3. LPAG
1971-83 5.1414 -0.0? 0.5925  -0.6936 —0.7585 0.93 -0.3311 2.2
[9.943) {—6.841) (5.662) (-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
{15.2805) (1.835) {-4.581} (—4.596) (=3.196) {-1.3)
5. LPAGNC
1971-83 7.43784  0.2671* -0.0155 -0.6%70 —1.55°2 0.90 1.8
112,821 {1.6709)  (~2.047) {(=3.60v; (-2.806)
6. LPTANI
(1971-83) 0.5274 0.00" -0.019 -0.7337 -1.0894¢ 0.83 0.1743 1.8
1038071 (2.818) -3.2110 {-3.268) (-2.169) (0.719)
7. LPTANI
{1971-83: 0.4912 0.6806 -0.0228 -0.7992 -1.055 0.82 -0.393 2.1
112.254 i4.2706}  (-4.583) (~4.136) (-=3.332) (—1.088)
8. LPXANI
(1970-83 6.1034 (1.954 -0.0282 -0.8708 -0.892 0.82 2.3
{8.375] 11.374) (—4.624) (—3.446) (—2.492)
9. LPXANI1
{1971-83) 6.1464 0.0528  -0.023 -0.816 -1.2658° C.84 1.6
18.62081 14.849) i-3.538) (-3.472) (-2.502)
10. LPMAG .
(1971-83) 7.9733 0.2822°  -0.0172 -0.8793 -0.8968 0.91 -0.611 2.4
[Z1.10601 12.698) (-5.077) (-6.714) —4.156) (-2.11)
11. LPMAG
{1970-83) 7.5693 0.3458% -0.0127° -0.7649 ~1.2058 0.87 2.1
{13.0831) 12.241) {-2.382) (-3.962) (—3.046)

{continued)
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Table 12—Continued
LogPer Real
Dependent Capita interest . . Durbin-
Varizable/ GDhP Rate L TTBS Government Variable R? Autocor- Yatson
Period Constan: (T-1) T-1) (T) (T-1} G(T-1) G D Adjusted relation Statistic
P2 LPAGHT
11e70 85, 1458 0.6282 -0.0223 ~0.7633 -0.8817 0.84 2.4
AR RN (1534 i—3.010 i-3.771 (-3.114)
13, LPAGET
[1971-83; 6.301 0.5842°  -0.0108 -0.6387" —1.145° 0.83 0.304 1.6
18.635; 1200 -2.932; 1—-2.8061 {-2.217) (0.535)
14. LPC)
07143 F.2008 -(0.0237 1.8083 -1.0398 -1.6502 0.96 -0.473 1.9
Puul, S04 112,065 -7 107 i—-2.058) ‘:304}
Notes: Unless othervise ‘nu!o :bles are significant at the VO porcent fevel - Log TTBS - terms of trade, G - consolidated government expenditure relative

to nominal GGP,
ture, PAGNC
naniraded poods in nonagri
agricultural importabies rel
noragriculture, and PCI
icant at 98 percent.

® Significant at 95 percent.

“ Significant at 90 percent.

* Signif
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The estimated equation for the relative price of coffee is equation 14 in Table 12.
Coffee is a slightly different case from the previous ones because of the effects of terms
of trade and real income. The variables indicated in cquation (23) explain more than
Y0 percent of the variation in coffee prices, but real income is insipnificant. Therefore,
redl interest rate, contemporaneous and fagiged erms of trade, and governmmont size
dre used as independent variables. The contemporancous effect of terms of trade is
posttive but the lageed effeet is negative. Thus. onty one period after the improverment
i terms et trade has @ken place the Dutch discase effect of the increase in coffee
prices beyins 1o energe in that sector. However, the total effect of increases in the
ihternational terins of trade is positive, in contrast with the rest of agriculture, where
iR neyative. One cxplanation for the negative sign of the interest rete is that when
this rives, the cost ot holding stocks increases, so that there is an incentive to release
stocks and reduce prices. Another wiy of fooking at this result is that when the interest
Fate poes up, cotiee prives are held down o aveid an excessive accumulation of stocks
and an increase i iie cost of holding then

The demand tor money was relevant when the determinants of the interest rate
Moa senuopen ccoromy i e shott e were discussed. Therefore, it is inportant
o establish whether the demand tor money responds to interest rate changes. To
estimate the domand or money, the following estimating equations are used:

meooA, ALY AL, (24)
meoAL A Y N Amd e, (25)
and
mée N oA Y AL ALTT v, (26)
where

{ -
m*  MY/P  realdemand for money,
TT - termsofirade, and
u random term,

The reason for incorporating the terms of trade is that changes in them are essentially
temporary, and since the pain in income is expected to be transitory, nart of it will be
associated with un increase in ihe hevod o Savings, wWihidy i pan iy reftected in the
accumulation of real cash halances, Thoeretore, the sign for the terms-of-trade variable
is expected to be positive,

All the variables in equations (2110 (20] are in loparithms, except for the nominal
interest rate. The resuits of estimation are reported in Table 130 The estimated coeffi-
cients have the expected signs and are highly significant,

Capital Mobility

Next the extent of capital mobility in Colombia is established using two different
tests. In equations (18} and (20} ‘'t is postulated that the domestic interest rate is
determined by the external interest rate, the rate of devaluation, and domestic moenetary
policy. To estimate this modet, the rate of inflation is taken as the variable reflecting
the domestic conditions on the monetary policy side. The estimating equations are

Py it s asé s am o, (27)
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Table 13—Demand for money

Equation
Variable 1 2 3 4
Ghp
11 - 0.622062"
(11.0474)
-1 0.68289" C 0.4007°
(16.2421) (9.4275)
PercapitaGDP
{11} 0.25G1¢
(2.4104)
Interest rate
] .. -0.00321" ~0.0209° -0.0045"
{~1.9909) (-2.307) (-2.9857)
1T-1 -0.00593 e C R
{-5.1811)
Terims of trade (- 1) - 0.233"
{1.8458)
Lo per capita real money C 0.5487*
(3.1237)
Adpusted R 0.97 0.96 0.98 0.73
Autocorrelation - 0.3837 S L
Fnirhin Watson or Darbi b 2.44 1.45 .60 0.67¢

Notes AlE the vartables except the interest rate are expressed in logarithms, The dependent varrahie s the oy,
of the real Guantity of money except for equation (4], which s per capita real quantiy ot money. The
period covered v TOOR 83 except for equation {21, which 1s 1060 83

“hmificant at QY percent.

" Significant at U8 percent

Sipmificant at Y8 percent

"Durbin h

and

i Byt BT @) par oo, (28)
where
* external rate of interest,
é rate of devaluation, and

w  domestic rate of inflation,

The first equation introduces the effects of the foreign interest rate and the rate of
devaluation separately, while the second one introduces these effects in one single
clement, the parity rate i*{1 - ¢é]. The foreign interest rate is approximated by the
London Interbank Offering Rate {LIBOR). The estimated equations are presented in
Table 14 and cover the period 196783, The results point to a streng link between
the domestic and international capital markets and to a large and decisive influence of
the parity rate on the domestic interest rate. Thus, despite restrictions on international
capital movements, 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
autonomous monetary pulicy.

Two points about the results presented in Table 14 are worth noting. First, the
estimated coefficients of equation |in the table indicate that the influence of the parity
rate on the domestic interest rate is stronger than the influence of inflation. Second,
the estimated coefficients in equation 2 indicate that the influence of the external rate
of interest on the domestic interest rate is stronger than that of the rate of devaluation,
taat is to say, a | percent increase in the foreign rate of interest is reflected in the
domestic rate of interest by the same amount, while a | percentage point increase in
the rate of devaluvation affects domestic interest rates by half a percentage point.
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Table 14—Determinants of the domestic interest rate, 1967-83

Nominal Interest Rate

Independent Variable Lq_x;fmnl Equé(i()rnizn
Constant -4, 30600 SHOTHO
(-1.827 % [ 23450
Externalinterest rate . 1.161348"
[4.8140)
Rate ot devaluation C 0.68039"
15.3830)
Larity rate 0.74377¢
{8.3080)
Domestic rate ot inflation 0.59370° 0.55500
(5.6967) {5.3013)
Adjusted R 0.90 0.91
Durbimn Wiitson statistic 2.02 2.27

Nute: The numbers in parentheses are t-statistics.
" Significant at 99 percent,

Change in Reserves

he change in reserves s the consequence of changes in the current and capital
accounts. From this perspective it can be said that real per capita GDP, the price and
quantity of coftee, and the yovernment deficit are important factors in the determination
of the current avcount and that the interest rate differential is the main force behind
the capital account. All these factors are also important in the money market, To
examine their mtuence on the accanmdation of reserves, (he following test is used.
The relationship of change i international reseives (o high-powered money is used
as a dependent variable, On the other hand, the GDP, the terms of trade, the volume
of coffee exports, and the differential in the domestis and external interest rates are
the independent variables. ™ The estimating cquation is

AR InPCGDE st e adnt e InXC, (29)

where
ol change ininternational reserves (in PEsos),
H high powered money or monetary base, and
N volur catcoffee exports.

The recults from the esumation of equation (29} are presented in Table 15. From
this table, .he obvious role played by real income, terms of trade, and volume of coffee
exports is clecr. However, it is also important to note the role of the interest rate
differential in the accumulation of reserves through the capital account, which
strengthen . the previons findings that there is a strong international mobility of capital
in Colombi.

%3 This is a modified version of a test suggested by Dornbusch in Open Economy Macroeconomics,
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Table 15—Determinants of changes in international reserves and the extent
of capital mobility

Change in Reserves Relative to Money Base

Independent Variable Equation |

Equation 2

Constant H.43077 5.3250
12,132 11.762)
logreal GDP (1) t1021" 1.188%
- 1.228) [-2.924)
Interest rate differential 0.000 " 0.0537"
(}.548? {2.708)
Logeolfee price (T 1) 0.710° L
(2.919)
[ogternn of trade - 1.220%
(1.8503)
Log volume of coffee
exports (1 1) 1.1028" 0.9442
{4.069) {2.5233)
Adjunted RY 0.66 C.507
Autocorrelation -(,489
{--1.5609)
Durbin Watson statistic 2.20 1.078

Note: The numbers in parentheses are 1 statistics.
" Significant at 95 percent.
" Significant at VY percent.

Sipnificant at 98 percent.

Conclusions

The profitability and production of noncoffee tradables were subject to substantial
negative pressures in the Colombian economy between 1975 and 1983, These pressures
arose mainly from the decrease in the real exchange rate {relative vrice of noncoffee
tradables/nontradabl »s) induced by the increase in the terms of trade and later by the
growing fiscal expenditure and deficit. Given the increasing mobility of capital in
Colombia, fiscal pressures on the real ¢xchange rate are stronger in the long than in
the short run due o the effects of additional capital inflows induced by the potentia!
pressure of the deficit on domestic interet rates.

The results, which were presented in some detail in the previous sections on the
determinanis of relative prices, explain o a large extent the observed decline in
agricultural incentives hetween 1975 and 1983, These regressions do not include a
nominal variable; they explicity feave out the rate of devaluation as a determinant of
relaiive prices in the cconomy. The rate of devaluation was tried as an explanatory
vaiiable to esiablish whether iv would, in fact, atfect relative prices, but it wurned out
to be insignificant.
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5

SUPPLY RESPONSE IN COLOMBIAN
AGRICULTURE

This chapter examines the supply response of Colombian agriculture, which is an
important issuc because a Lape share of Colombian agriculture is tradable and, hence,
the price of apricoltural outpur fargely depends on the real exchange rate.

Brief Review of Studies

In the carly stayes of the fmport substitution models, it was thought that output in
agriculture was not responsive o price incentives. From this peint of view, agricultural
exports would be exopenous and independent of variables like the real exchange rate
or the it level Therefore, o devaluation to correct balance-of- payments disequitibria
would casentially be reflecied inan acceleration of inflation, Inflation in itself was
viewed as o structaral phenomenon, arising from insutlicient food supplies resulting
framn o dow supply response of dericubiural sutput and a growing demand for food
penctated by anincreass i per capita income, Thus, intlation became a brake on the
process ot indostrialization.

A nutber of studies on upply response have changed this vision of the world.
Morcover, becase most of these studics icasure area response, total response is
niderestinited hecause the responses of labor and capital, especially the latter, are
omitted. Thus, when capital and labor responses are considered, the long-run elasticity
ob supply nay be close 1o or Larper than one.

I the Colombian case a numiber of studies on agricultural supply response were
done i the 19004 and 1970s,and it was found that the supply response was positive
and siynificant iy hoth the short and lony runs, both for commercial commuodities, such
as cotton, suparcane, coffee, bananas, wheat, sorghum, and soybeans, and traditional
ones, such as cassavd, beans, and maize.’”

Phe structuralist arpument that inflation is caused by insufficient supply respense
of apricaltural products has not been supported by the empircal evidence so far. If the
structurahist argument is valid at all, it would he so only in the short run because the
response of agricultural products to changes in prices is quite significant in the medium
and long runs. Moreover, there s problem of causation: it is not clear whether
agriculture sieps industrialization because the supply response is low or whether the
industrial protection volicy causer ihe staghation of agricultural output by reducing
incentives (o apriculiure,

2% See, for example, Domingo Cavallo, "Exchange Rate Overvaluation and Agriculture: The Case of Argen-
tina,” a document prepared for a World Development Repout, Buenos Aires, September 1085 (mimcographed).
“ For a summary of the results of the major studies, see Roberto Junpuito, “Precios Agricolas, Produccion
y Asignacion de Recursos: La Experienca Colombiana,” Covuntura Econcmica 10 {April 1980): Tables 3
and 5.
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Supply Response for Individual Products

To estimate the supply response for annual or semiannual crops the Nerlove partial
adjustment model is used.”” In this model, arca in the present period is a function of
prices in the current or past period, area lagg >d oac period, and supply shifters. That is,

X - cladP - (1] W)X, ol U, (29)
where

X, = arcacroppedintimet,

P, = priceofthe crop in periodt 1,
Z(
afy = short-term elasticity of supply,

= asupply shitter,

B a3/ E A )] longterm
elasticity o supply, and

U ¢rrorterm.

1

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

Cotton

Cotton is produced ‘n four regions: Costa, Meta, Tolima, and Valle. The cropping
season for Costa is the same as for Meta, and the cropping ceason for Tolima is the
same as for Valle. These four regions are usually classified as two regions, Costa-Meta
and Interior (Tolima and Valle). Three of the regions, Costa, Meta, and Tnjima, produce
short-fiber cotton, while Valle has produced long-fiher cotton since 1967. In general,
expansion of cotten output has been easier in the Costa-Meta region than in the Interior,
where more crops corapete for the use of land than in the Costa-Meta region.

Equation {20) is used to estimate the supply response of cotton for each region.
The dependent variable is the number of hectares cropped, and the supply shifter is
the deviation of yield (tons of raw cotton per hectare} around its trend value, for the
region or for the country as a whole. o estimate equation (29), area and prices are
exprested in logarithms. For Costa-Meta the price of raw cotton or the price of fiber
relative to the price of nonagricultural products (PNAJ is used as the price variable, as
well as the price of meat relative to fiber. For Valle the price of soybeans relative to
the price of cotton fiber is used. Finally, for the country as a whole, the price of rew
catton and the price of fiber relative to the price of nonagricultural products are vsed.
Regressions are run for Costa-Meta, the Interior, Tolima and Valle separately, and the
whole country. Results are reported in Table 16 only for Costa-Meta, Valle, and the
country 3s a whole because the regressions run for the Interior and Tolima producer
unsatisfactory results,

The statistical results are satisfactory, and the coefficients have the expected signs.
For each regression the own price elasticity of supply of cotton is calculated. According
to the results presented in Table 1o, 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

7 See Marc Nerlove, "Estitnates of the Elasticities of supply of Selected Agricultural Commodities,” Journal
of Farm Fconomics 38 (May 1050]: 496 509,
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Table 16--Logarithmic regressions for estimating the supply response of cotton

Cos_m-Met? _Valle Total Country
Variable 1962-84 19061-83 1960-84
Cunstant 2.374 3.312 -1418
{-0.903) (3.644) (-0.703)
Area(T-1) 0.778 RN 0.739
(6.674) (5.885)
Trend variability of yield (T-1) 0.907 ce 0.768
(2.476) (2.280)
Relative prices
Raw cotton/PNA (T -1) - - 0.960
(2.801)
Fiber/PNA(T-1) 0.892
{2.230)
Soybean/tiber (interor} (T-1) - -2.691
(~5.116)
soybean/fibet tinterior) (T} .. -1.229
{-2.3706)
IS 0.74 0.69 0.71
Durbin We son statistic 1.83 1.81 1.75
Darbin b 0.50 0.46 0.82
Long-termsupply elasticity 4.02 o 3.08

Notes: The numbers in parentheses are t-statistics. The dependent variable is total cultivated area in hectares.
PNAis the price of nonagricultural products. The regressions for the variability of yield around the trend are as
follows: Jor Costa Meta, -0.119 + 0.021 Time; tor Valle, 0.463 + 0.011 Time: and for the total country,
0.036 « 0.017 Time.

short-run price elasticity is 1.3 for cenlempaoraneous changes in relative prices and 2.7
for changes in relative prices lagged one year. No long-run price elasticity is calculated
for Valle because area lagged one year was not significant. For the countiy as a whole,
the short-term clasticity of supply is aiso close to 1.0, while the long-term elasticity is
about 3.7, This high supply response of cotton may be due to the increasing importance
of the Costa-Meta region in cotton production in Colombia. In this region, a significant
increase in cotton production has taken place through the expansion of area, mainly
through clearing of land or the 1use of land previously devoted to cattle., Although the
values of the longran clasticity of cotton estimated in this report are probably high
compared with those estimated for other countries, these values are lower than the
corresponding estimates of Palma (14.8) and Fundacion para la Educacién Superior y
el Desarrollo (FEDESARROLLOY (19.4), as reported by Junguito.
Rice

Rice is produced mainly in four regions: Huila, Tolima, Costa, and Meta, under
two different technologies, irrigated and upland. The preduction of rice increased over
time as a result of a seccessful research program that started in 1957 and the introduction
of irrigation in the 1060s. After 1966, a marked increase in yields is cbserved due to

] . " . . "
26 Junguito, *Precios Agricolas.
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Table [8—Logarithmic regressions for estimating the supply response of wheat

Relative Prices

Dependent Wheat/ Long-Term
Vm")inbl(’/ Area  OQutpat ,whka'/PEi_ Miik Ela%ticity
Penod Constant (T-1) (T--1) {T) (T-1) {(T-5) K’ Durbin-h of Supply
1. Area
19s1 724 P22t 0,850 o 0,150 S C 0.02 0.24 3.2
| 1.065) 17.787} 12.002y
2o Area
(LS 1 72) 1.040 (1.683 L .. 0.383 A 0.92 109 3.3
[ L.odd (7 820) {1.084)
3. Output
(1091 72) 0,504 .. 0.514 .. 0.684 A 0.04 0.81 1.4
{0524 (2.776) {2.346
4. Area
{1955 83} (. 386 0.877 . . . 0.275 0.90 1.15 2.2
(1.803)  (15.117) (1.728)

Notes: The numbers in parentheses are i statistics. PNA is the price of nonagricuttural products.

have been estimates of the supply response of coftee in Colombia using a distributed
lags analysis framework with modifications, but the complexity introduced does not
seem worth the effortf simailar results can be obtained using simpler partial adjustinent
models. "' In fact, mere recent attempts have used the simplest of partial-adjustment
models, bascd oivintormation on new plantings and replantings with the new, high-yield-
ing caturravariety, ! These studies have obtained a higher suppiy response than earlier
ones, lor one important reason: the coturra variety bears teait after g shoerer tune.

Since the parpose of this report 15 not to make a compretensive rovision and
estimation of the supply cesponse of Colombian agriculuire, the report builds on the
miformaation yenerated by existing studics o estimate the suppiy response of coffee
using the simple framework of a partial adjustinent modei, The only data sets found
to be useful are Bateman's and Zambrano's. ™ Tihe Batenia « series covers the period
1930-05, while the Zambrano series covers 1970 83, Juneuito s data are not used
because the published series covers a shorter period than the one for which he reports
results. Since Junguito’s results could not be replicated, his information was discarded 3¢
The series in Bateman has the advantag: ol bemng readily available with a relatively
large number of observations (30}, and they cover the period 1936-605.

The estimates made using the Bateman series are presented in Table 19, Al the
estimations were based on the simple model of equation (29), and only one equation

Y Models that estimate the supply response of coffee in Colombia using g modifivd version of Nerlove's
partial adpustment modet include Merrill | Bateman, Supply Response i the Colombian Coffee Sector,
Memorandum RM 5780 RC/AID {Santa Monica, Cal.: Rand Corporation, 1969}, and Roberto Junguito,
“Un Modelo de Respuesta en Ty Oferta de Café en Colombia,” Fundacion Para la Educacion Superior y el
Desarrolio, Bogotd, fuly 1973 (mimeographed),

M The caturrais a high yreldiny variety that was introduced in the coffee prowing arcas of Colombia in the
early 1970s. Two recent studies that ectimate the supply response o cotice using information on area
planted with catuira varicties are 1. Akivania, "Analysis of Caoffee Policy Inatruments and Supply Response
in Colomtia,” World Bank, Washington, D.C., June 1985 (mimeographed); and Hernan R, Zambrano,
“Tendencias de la Caficultura Colombiana,” Fconomia Colombiana (March 1986): 34 40.

" Bateman, Supply Response in Colombian Coffee; and Zambrano, “Tendencias de la Caficultura Colom
biana.”

Y Junguito, “Un Modelo de Respuesta.”
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Table 19—Logarithmic regressions for estimating the supply response of coffee

Dependent b R Output  Change Durbin-
Variabie/ . briceofCoffeec.  ,reottee in Cutput Adjusted Watson
Period Constant  T-5§ T-06 -7 T-1 T R® Statistic Durhin-h
1o Cofier vutpat
(141051 22907 5 a8d S .o 0.5002 . .82 1.91 0.29
PR HE 200 {3.3757)
2o Colfee nutput
(1030 05! 1.2420 0 4 1008 - .. 07138 - 0.85 2.06 -0.17
[2.5400) (2.1728) (7.033)
3. Coltes output
[1047.05) 1.7288 oo D309 oo 0olo2 o 0.83 2.34 -1.06
13100 (2.4603) (5.221)
4. Coltee outpuat
104205 22513 o oo 00120 0.5078 - 0.81 1.79 0.80
{3.250.4) 12.6572) {3.4016M9)
5 Cottee output
11.01-09) Q718 01203 oo 02237 S 0.4495 0.96 2.37
(32.123) (2.4420) [4.7230) 13.2000)

Noies All coeflicients are significant at 99 percent. The numbers in parentlieses are Ustatistics, T indicates the
rumber of years lapgoed.

was estimated using, the supply shifter, the change in e logarithm of output in the
previous period.*” The price variable only became significant when five, six, or seven
years lag was introduced. For some regressions, the simuttancous use of prices lagged
five and seven years turned out 1o be significant, as weil as the use of a supply shifter
variable (chanye in output). The suppiy shifter variable bad a positive sign, which is
contrary to what is argued by Bateman but in agreement with Junguito.*® From thie
values reported for the price and output coefficients, short- aid Iong-run price elasticities
of 0.25 and 0.40 are derived.

A Modei of the Livestock Sector

To study the supply response ot the Hvestock sector, a demographic model is used
to generate stocks of male and female animals of different ages.* This modcl is presented
in Appendix 2. The size of the herd estimated with this demographic model is then
used to exatine the response of sales [slaughter plus exports) to changes in the prices
of beet, cropy, and income.

i countrivs where extensive grazing 1s the main feeding system, itis to be expected
that the short run elasticity of supply (sales) will be negative, while the long-run elasticity
will be positive. This is because arimals are a capital good, and an increase in the price
of beel increases the present value of animals, thereby inducing ranchers to retain

FUThere seems 1o be some relationstip between output in the previous and present periods., For a discussion
of this relationship see Bateman, Supply Response in Colombian Coffee, ¢h. 3.

R Junguito finds in nis regressions a positive sign tor the coelficient of the varable change in output (see
Junguito, “TIn Modelo de Respuesta™).

¥ This section is based (with corred tons; on Jorpe Garcia Garcia, *he Eeonamics of the Livestock Sector
in Colombia: 1957 1977 international Food Policy Research Institute, Washington, D.C., 1980 (mimeo-
graphed).
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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 female animals proportionally more than that of male animals, and as the size
of the herd increases, feed may be insufficient, thus inducing farmers to sell more male
animals. As the capital price of female animals includes the price of future births, the
short-run elasticity of sales is higher for female than for male animals. In addition, in
the short run, when grazing land is limited, entreprencurs will staughter more male
and fewer ferrale animals. However, if grazing land is available and a larger herd can
be fed with the existing feed, both male and female sales will drop in the short run;
inthetong rmn, arise in the price of beef will lead to larger herd sizes and levels of sales. !

The price of feed also affects sales of male and female animals differently. Because
of the Tonger life span of females, an increase in feed prices reduces the capital value
ol female animals by more than that of male animals. Thercfore, short- and long-run
(positive) price elusticities of sales with respect to feed prices are higher for female
than for male animals.

Finally, the rate of interest also affects the flow of sales and the size of the herd in
the long run. A higher interest rate reduces the capital price of male and female animals,
inducing a higher level of sales in the short run and a lower one in the long run,
because in the final equilibrinm position, the desired stock of animals is lower than
the initial one.

Thus, to summarize, let P be e price of beef, P the price of feed or of crops that
compete with cattle for the use of land, and r the rate of interest. Let MS, stand for
mate sales and MH, stand for the male herd in period t, and IS, for female sales and
FH, for the female herd in period (. Then

MS, P, Py, MU ), (30)
S, g(P, Por B, ), (31)
and
(oMS,/aPt) - 0, (OMS,7aPy) -0, (#MS/ar) -0, (1MS /oMH, >0,
and

(FS/aPL -0, LaFS /ily) 0, (AlS/ar) -0, (aFS/0FH, )0,

Letting €y, and ¢,,, denote the short run elasticity of supply of male sales with respect

to beef and to crop prices, and letting ¢, and ¢, denote the same elasticities for
females, then

* Foran exposition of the theory of investment behavior in the cattle industry, see Raul Yver, The Investment
Behavior and the Supply Respoase of the Cattle Industry in Argentina (Ph.D. dissertation, University of
Chicago, 1971}, ch. 2; and Lovelt S. Jarvis, “Caltle as Capital Goods and Ranchers as Portfolio Managers:
An Application to the Argenting Cattle Sector,” Journal of Political Feonomy 82 (May/June 1974). See
also, Marc Nerlove, D. M. Grether, and ). L. Carvalho, Analysis of Economic Time Series: A Synthesis
(New York: Academic Press, 1979, ch. 1.4, An application v Colombia is by Libardo Rivas and Alberto
Valdés, “Variaciones en ta Existencias de Ganado Enfoque Econométrico,” Revista de Planeacion y
Desarrollo (May/ August 1978}, For a simpler framework also applied to Colombia, see Reed Hertford and
Gustavo Nores, Caracterizacion del Sector Ganadero de Colombia: 1953-1975 (Cali, Colombia: Centro
Internacional de Agricultura Tropical, 1082),

1 But, when intensive feeding systems are in operation there is no reason to expect a negative short-run
supply elasticity of sales,
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Emp < Epp)
and

Empc < Eppc:

Also, if €y, and ¢,,, denote the elasticity of supply of male and female sales with respect
to the male and female herd, it should be expected that

I

ST T

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

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

INMS e Bk y InP A InMH, (32)

10,34, and k - 0,1
for male sales;

INES o+ BynP 4y InPT |+ X InFH, |, (33)

J 0,3,4,andk 0,1
for female sales: and

InTS, 0, « B,InP |+ g,InP, | + A InTH, (34)

i~ 03,4, and k0,1
for total sales

The price variable is the price of male animals sold in the Medeliin stockyards,
expressed in constant prices of 1952, with the wholesale price index used as the
deflator. The price of cotton, current and lagged, is used as the representative crop
price. The results of the estimations are presented in Table 20.

Regression equations (1 4), (7 10), and {13) in Table 20 express sales as a
function of 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 99
percent. As expected, the absolute value of the price elasticity of supply for current
price changes is higher for female sales (between —0.45S and 1.1 0) than for male sales
(between ~0.2 and -0.3), and che elasticity of sales with respect to herd is not signif-
icantly different from one.

Regression equations (3), (4), (9), and (10) in Table 20 present estimates for the
male and female sales equations incorporating the price of crops as an additional

 When looking at the supply response of the livestock sector the interest is in the supply of beel rather
than in the number of cattle; therefore, the dependent variable should be expressed as weight and the
independent variable as price per unit of weight. 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

Number Durbin-
Dependent of Otser- -, Watson
Variable Constant P, Pe_s | Py P, _, MH, _, FH, ; TH,_, vations R* i Statistic
RS -08177 0 -0.2732 i.1088 30 0973 0.554 1.89
(.045: 10,0834 10.078, 10.15)
2. MS 1.345 -(0.2035 1.1837 23 0.063  0.4700 .89
10,825 10.097) 10.090; i0.17}
3.MS 0.395 -0.2015 -0.1902 1.1299 . 24 0.060 0.5749 1.81
1.3 10.995) (0.088; 10.121) 10.16)
4. MS -1.7849  -0,3244 0.1508 1.1393 24 0.960 0.5700 1.81
i1.34j i0.102) 10.113) 10.118) [0.16}
5. MS -3.308 0.3311 0.0719 22 0.945  0.330C 1.72
10.8011 {0.109) 10.10} 10.20)
0. MS -3.17 0.2877 0.9770 22 0.93¢  0.4800 1.35
11.09; {0.102) 0.129] 10.18)
7.FS 0.0127 -0.8941 1.2007 30 0.75 G.51 1.69
12.03) 10.245) 10.265; (0.15)
& FS -0.999 -1.1634 1.6267 25 0.75 0.43 1.81
i2.561 (0.279) 10.318) 10.18)
9.FS -0.6533 -1.13906 -0.004 1.6423 24 0.73 0.44 1.75
13.57} i0.307) (0.27) 10.351 (0.17}
10. FS -0.0015 —1.1473 ~0.0611 1.0513 24 0.72 0.42 1.75
i3.57] 16.3071 {0.321} 10.352} 10.18)
FS -@.337 1.1484 0.9623 22 0.73 0.16 1.75
{2.34 10.240} {0.253) {0.21)
12. FS -7.69 1.044 $.8548 22 0.71 -0.02 1.79
12.07; (0.249) (0.252} {0.21)
13.TS -1.945 -0.0442 1.4004 25 0.92 0.62 1.73
12.01) TIREN 10.22! i0.15)
14. TS —0.5280 0.6942 1.010 22 0.99 0.32 1.67
11.56) 10.148) {0.102) 10.20}

Notes: The numbers in parentheses are standard errors. P is price, MH 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 sales.



explanatory variable. The coefficients for the own price and herd viiiables have the
expected signs and are highly significant, and the estimated short-run elasticity for
fernale sales is higher than for male sales, However, the estimated coefficients for the
prices of crops are not signiticant.

When the expansion of cropand beet output comes through an expansion in
cultivated area, it is possible that crop prices do not have a strong influence on beef
production. This seems to have been the case in Colombia. - Morcover, since the
estimated price coefficient for sales has a negative sign, this might indicate that in the
short run an increase in prices deads to g reiention (withholding) of animals from sales,
thus supporting, the idea that during the period under consideration Tand was not a
limiting facror, ™

Regression cquations (51161, 111, and (1) show the response of male and female
sales to changes in prices three and tour years back. The results show a positive price
clasticity and indicate that after some time has clapsed prices and sales are positively
associated. Phis finding supests that present sales are the rosnl of price changes in
several periods rather than in one, thereby indicating that the estimation of the sales
equation should incorporate several past price changes.

Since the ecconomic horizon of cattle growing is longer than one year, it is reasonable
o ncorporate explicitly the cffect of past prices on the present level of sales. Past
prices attect the sfesired stock of animals, and changes in the stoc will come through
changes in sales and births, For example, an increase i the price of beel increases
the stock of animals desired. To reach this desired position, sales have to fall or births
have o increase, so that the actual and desired additions 1o the stock are equal until
fong vun equilibrivm is achioved.

To estimate the supply response of male and female sales in the short and long,
Fiths, past price changes are incorporated using the polynomial distributed lag model.
Toestimate the distributed lag equation, a third-degree polynomial with lags of six and
eight periods for the price variable is used. The general form of the model is

InMS, - C SoanP e nMEH (35)
J<
InkS, = C =Py InFH | and (36)
I.
InTS, = C+ X NInP o N InMH, |, (37)

wheee |6, 8, and C is a constant., The i and vi coefficients measure the effect of
a change in price in period i on male and female sales in period ¢, and the {3y and
vy coelficients measure the influence of the male herd on male slaughter and the
female herd on female slaughter in period . The cquations are estimated using ordinary

T See Ramiro Orozan, Sourcey of Agricudtural Production and Productivit in Colombian Agriculture {(Ph.D.
dissertation, Oklabiona State iniv Iy, 10771

M hese drgumenis shoeuld not be interpreted as saying that crop prices are not imporiant, In fact, in the
oy run chanpes in crop prices will atfect the size and location of this activity. Thus, th. Eastern Plains
region, where land is more abundant, has pained in importance s a beel producer.,
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Table 21—Short- and long-ruri responses of male, female, and total cattle
sales, estimated using polynomial distributed lags, 1954-75

Regression and Dependent Variable

Covfficient (1) MS (2)MS LES (4)FS (S)TS (6)TS
Canstant AT 2O U0H AR £ 97Y 78440
1.4 d] 0 2y 12,704 11240 11.22)
I, .0555 0.0355 0.5704 .52 0.2002 0.2031
{0 oY i0.37) (.22} et 7y 0.1
L. 0.0023 00783 0.400] (0.459 0.1329 0171
10,06 (0.0 {0.00} .14y (0.07) 10,00
P 0.1255 0.1304 03001 0.459 0.328 0.3071
10.00) {0.07) 10.09) {0.14) 16.00) {0.07)
[N 0.1404 0. 1587 .55641 0.5816 0..4047 0.4223
{0.071 {0.006) {0.08) 0.11) 10.00) {0.00)
P, 0.1371 0.1449 0.5153 (1.5408 0.3829 0.3741
{007} {0.0%) 10.12) 10.08) 10.07) {0.05}
P, 0.1101 w1083 0.395 (.3972 0.282° 0.2598
{0.051 10,04} {0,10] 10.09) 10.06) {0.05)
b, 0.0774 0.0586 0.2034 0.2110 0.1225 0.1167
(G.07} {0.03 (0.28) 10.12) 10,14} 10.00)
P s 0.0057 . 0.0449 .. -0.0177
10.03} 10.15) {0.07)
P . -0.0404 s -0.0422 ... -0.1064
{0.09) 021} (0.10)
FH4, L L. 0.6336 0.6387
{0.28) {0.32)
MH3, 0.7709 0.7753
(0.12} {0.11}
IH, , 0.6301 0.7074
{0.18) (1.22)
Sumv ol price
CoersCients 0.6033 0.6183 1.7622 0.7848 1.4531] 1.3839
10,374 {1.34) 10.48) (0.40) {0.40) (0.37)
R (.08 0.98 0.87 0 84 0.95 0.95
Mean lag 3.8388 3.2721 4.8371 4.5775 3.0005 3.3908
1082 (071 (0.95) {1.05) 10.67) {1.08)
Duarbin Watson
stanstic vl 1.47 1.2 1.90 1.57 1.0
Number ot
observations 22 22 22 22 22 22

Notes: The variables are expressed in logarithins, The numbers in parentnieses a=v standard errors, P s price
lagged by 1years. FHs female herd, MH 4 mate herd, and TH s ot herd, MS 10 made sales, FS s female
sales, and 1S is total sales. Ordinary feast squares and unresincted cocfficiene are used to estimate the
cuations.

is inadequate and becanse it1s bevond the scope of this report, Theretore, the results

reported here using a simpler framework can only be considered preliminary.
Factors other than price of outhut have been incorporated as explanatory variables

of agricultural supply.™ The attempt at estimating supply response in Colombian agri-

Fnformation to incorporate these other actors is Laben trom Victor Blias, Goversiment Eypenditures on
Agricutture and Agricultural Growth in Latin America, Kesearch Beport 50 {Washington, 1.0 International
Foud Policy Research Institnte, 1985),
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culture in this section is done in terms of gross value of ontput and real value added.
The esiiiviating period covers the years 1950-80, using data from the national accounts
of Banco de la Republica.™"

The estimating equation tzkes the following general form:

O ¢ - adnl - gInK - aInf - alnT - yinl - 0PCEH - Pl oy, (38)
where
In = natural logarithm of the variable,
O = realgross output or veal value added
{in 1975 pesony,
P price of apriculture (yross output or

value added) relative to price of
nonagriculture (value addedj,

K real physical capital stock i apri-
culture tin 1954 pesos),

F index ot fertilizer use,

T harvested Land,

L labor employedinapriculture,

PCl per capita imcome or comprehen-
stve capital, and

Pl pablicinpatiin 1900 pesos,

A variable that should have been included but is not, due to lack of information,
is the price of agricultural inputs. The data for all the variables in equation (38) except
output, per capita income, prices, and labor are taken from a study by Victor Elfas.®!

Initially, the variables listed in equation 138} were used simultancously. The public
input variable was not significant and the coelticient for harvested land was negative
but not significant. The negative sign tor the land coefficient is probably the result of
having an inadequate measure of this variable. Harvested land anly refers to land used
in crops, thereby vmitting land used in livestock production, an activity that composes
one-third of agricultural output. The - apital stock in livestock was tried as another
explanatory variable, but its significanice varied preatly hetweern regressions, and for
this reason it was feft our™

MU ANoOther set of statistics on apricultural outpat, bepinning with 19605, is available from DANE, but this
setis notused because itis nottotally compatible with that from Banco di la Republica, Cuentas Nacionales.

P Elias' information is used as it s presenteds no attempt is made to convert his series o 1975 prices,
since neither the deflators nor the nominal vatues for the series are teported. The difference in the value
of the deflators would be reflected in the value of the constant (Llias, Government Lypenditures on
Agriculture).

5) . . . . . . . .

“Information on herd size is taken from a study by Rivas, but his estimates may present problems due 1o
the treatment given to illegal export or slaughter lextraction). Rivas assumes that illegal or nonregistered
extraction is a constant 10 percent of legal extraction. This is not correct because an important component
of illegal extraction is smuggled to Venezuela and theretore depends on price differentials betweer the
two countries. Difterentials have not remained constant over time. See Libardo Rivas, “Evolucion del
fnventario Vacuno de Colombia y su Interaccion con los Precios 1951 1080," Revista de Planeacion y
Desarrolio 14 {September December 108210 162 184,
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The variables that produce consistent results over the various regressions are prices,
capital stock, fertitizer, employment, and GDP per capita, the latter taken as a measure
of comprehensive capital.™? Fertilizer is taken as an explanatory variable because it
may have heen an important constraint in ihe growth ofagricultural output, considering
that this input was not readily available to farmers in the desired quantities and qualities
due to import restrictions. This variable turns out to be highly significant in explaining
supply response. Both fertitizer and capital accumulation capture part of the effect of
changes inagriculiural prices, because an increase or decrease in those prices tends
to make the use of fertilizer o1 the return to capital more or less profitable. This niay
bias the estimated cocfficient for agricultural prices downward.

Fheresulis feom estimation of the aggregate supply response are presented in Table
22 When the estimated price coefficient is lagped two periods, it varies between 0.10
and 0.20 when real value added s the dependent variable, and it rises (o 0.25 when
real gross value of output is the dependent one, According to these results the response
ebagricultural ottt to changes in prices is not high and takes more than one period
tooccur. toshaudd e kept in mind when interpreting these results that two-thirds of
agricuttural output fone third cach) is generated by livestock and cofiee, which take
more than one vear to respond o changes in prices compared with annual crops. In
addition, because a1l mterrelationship between factors and product markets is not
considered here, ihe caimates presented are short run nrice elasticities, rather than
mediutm o fong o ones, To correctly evaluate the role of price, the response of the
VATIONs inputs 1o price varictions should also be evaluated. This, however, could not
be done bectuse imformation on input prices is not available,

One final note on this isaie of aupregate SUppLY response. An attempt to estimate
thee supply response of apeicnliural output was done wsing the partial adjustment model
utilized i the estimation of the individaal commoditics. This effort was only successful
for the estimation of iy supply ob food and then only where the price of food was
divided by the imphicis GDE detlator, The results of this atiempt are also reported in
Table 22 The estimnated short term clasticity of supply of food is 0.4, but the long-term
clasticity of food supply cannot be calculated, as the coefficient for lagged food output
is larper than one.

“VSee H. Binswanger, et al., Estimation of Aggregate Agricultural Supply Response, ARU Report No. 48,
Agricultural and Rural Development Department {Washington, D.CC.: World Bank, 1085), pp. 28 29,
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Table 22—Estimation

of aggregate supply response in agriculture

Price »i Per
Dependent Priceof  Agricul- Capital Employ- Capita Auto- Durbin-
Variable/ Food ture Stock Fartilizer ment GDPIndex Food Adjusted correia- Watson
Period Constant T-1 T-2 T-1 T-1 T T T-1 R? tien Statistic
Realvalue added
105380 ~2.060483" 13212 Pliah 0.0040 -0.13260 2.0064
i-17.000 22337 15424 -0.0223)
Real value added
1953-80 -11.20722° 0111347 0.5814° 0.03838° 0.9963 t.70i0
1-3.927) 11.0954¢  111.378i i2.0020)
Real value added
1953-80 -2.38859° 0.17087*  0.306321°  0.12051° 0.65073* 06950  (.09284
i—12.40) {2.0334 12.6704)  i11.552) {2.7020) 10.43006)
Reai valuc added
1052-80 -0.24207° 0.12582 0.42245°  0.00587* 1.01633% 0.34623" 0.9969 1.0840
1-3.372) {2.4573, i4.4010: i2.4918) {2.4808) {1.9242)
Real value added
195280 -2.4533 01541 0.4405 0.127¢° 0.4961° 0.9962 1.6214
i-15.1820) i2.8013: 1433031 113.0699) {2.6564)
Real gross output
1052-80 -4.1210° 0.22079"  0.70826"  0.15103° 0.9049 1.9094
1-9.302) 132632 130224 115.625)
Real gross output
1052-80 -0.9729°¢ 0.2130" 0.0015" 0.0031°  0.89¢6° 0.0053 1.7825
1=3.077) 13.1432)  111.3540) 12.81001  11.8200)
Real gross output
of food
1951-80 -2.2324° 0.41297° 1.03453 0.0018 2.1650
-2 737} 12.5970} 15¢.8305:

Notes: Where real value added is the dependent variable, the relative price is the price of value added in agriculture over the
Where real gross value of output is the dependerit variable, the reiative price for regressions is the pr ce of gross value of output over the price of value
arded in nonagriculture. Where real gross value of food output is the dependent variable. the relative prics ‘s the price of the zross vaiue of frod output

o -1 the GDP deflator.
* Signific. .* at 99 percent.
® Signific:  at 97 percent.
¢ Signific at 05 percent.

pricz

of value zdcded in nonagriculture.
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Figure 4—Effect of a coffee boom on the labor market

Real Wage
Rate (P}

Ly L'n Lrie Li.c Ly
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w.
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L Ly, Lo
— g

Notes: Oy Total labor supply used in the nontraded zoods sector.,
O Totallabor supply used in the traded goods sector.

function of the wage rate relative 1o the rrice of each sector’s output. Therefore, L,
is the labor demand schedule for nonzoffee tradables, and by adding the demand for
labor for coffee to it, the demand for labor for tradables is obtained. It is shown as
L, ¢ in Figure 4. Similarly, [, is the nontraded sector’s initial labor demand. Initial
equilibrium in the labor market is at A, where L, intersects 1. .; therefore, the initial
wape rate is W,,.

[t is necessary, however, to determine the initial price of nontraded commodities
to complete the general equilibrium model because the location of the L, schedule
depends on this price. Figure 5 shows how it is determined. Traded goods—coffee
plts other wadables-—are plotted on the vertical axis and nontraded goods on the
horizontal one. The initial production possibility curve is given by (T + C)N, and initial
equilibrium is at point a, when the production possibility curve is tangent to the
indifference curve 1. 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 distinction made before, the rescurce movement and the spending
effects of the boom are looked at separately. In the case of resource movements a
two-stage analysis is conducted. First, the real exchange rate (relative price of nontrad-
ables) is held constant; then it is allowed to change to resto. ¢ equilibrium. Therefore,
in the first stage the 1, curve in Figure 4 and the price ratic 1 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 the L., . curve to shift
upward to L'y ., the wage rate rises to W,. At the constant real exchange rate, in
the absence of unemployment, this inciease in wages induces labor to shift from
nontraded goods to coffeec. The boom raises maximum output of traded goods frem
T+ CIN to (T + C)'N in Figure 5. The effect of resource movement on ouipu: at a
constant real exchange rate is given by the leftward displacement of the produciion
point from a o b in Figure 5. In this way, the movement of tabor out of nontradable
gocds causes the output in this sector to fall,

Assuming, for the moment, that the income elasticitv 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 inust 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 cutve.

In order to analyze the spending effect, the resource movement effect is controlled
by assuming that the coffee sector does not use any fabor. Therefore, at the initial real
excharge rate the boom has no effect on labor demand curves L, and L., . in Figure
4. However, the bocm shifts the production possibility curve vertically upwards, point
b now lying above peint ain Figure 5. 1t the demand for nor.tzaded goods rises with
income, the demand at the initial exchange rate moves along an income-consumption
curve represented by Om o in Figure 5, intersecting the production possibility curve
(1T C)N at point ¢ Agamn, there is an excess demand for nontraded goods at the
original real exchange rate, indicating that a real appreciation must occur, but this time
output of nontraded goods rises because (the new equilibrium must be somewhere
bhetween §and <

When the resource movement and the spending effect are combined, it can be
seen that both contribute to a real appreciation of the real evchange rae. However,
the resource movemeni effect iends to fower output of nontraded goods, whereas the
spending effecttends o raise it Fipure 5 represents the case where the spending effect
is stronger, soopoint g lies o the right of point j. This ambiguity does not occur with
output of noncotice tradabies,

Returning to BFyere <, ihie cutve representing the demand for fabor for the nontraded
sector shifts epward 1o BN because of the increase in the price »f nontraded goods,
and the tinal cauilibrium is reached at point GoAs a result, the wage rate rises to W,,
ard employment in she noneoffee tradable sector {alls from (),'l'] o O, I’_{. Thus, because
of the movenent of resources the coffe Doom brings about a direct reduction in output
innoncottee tadables, which is reflected in the distance T, T, in Figure 4. The spending,
effect also leads 1o an indirect reduction in output of the same sector, piven by the
distance 1,71,

With regard 1o the wape _ate, the resource movement effect leads to a fall in the
output of nontradea poods, which is associated with an increase in the wage rate for
nontraded geods. Since, for tradables, the wage rate must rise as a result of the resource
movenient eftect, the real wage rate must also rise because of it. On the other hand,
the spending effect leads to a rise in both the ouput and price of nontraded goods and
to a fall in the wage rate for nontraded poods. Since the wage rate for traded goods
rises because of the spending, effect, through the mechanism of real appreciation, the
real wage may rise or fall

Changes in returns to specific factors ~f producticn: in the three sectors can be
measured as the effect of the boom on profitability. It is clear that profitability in
noncoffec tradables must fall. Profitability in the nontraded sector would rise if only
the spending effect were considered, but the resource movement could cause it to fall.
I the output of nontraded goods rises, profitability in this sector must rise for all goods.
Finally, profitability in the coffee sector would rise because of the resource movement
elfect, but it would falt because of the spending effect. A factor specific to the coffee
sector does not benefit from the spending effect because the world price of coffee is
fixed, and the benetits of the hoom could spread to other factors to such an 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 terms, it is not necessarily so when profiaability is measured in relative
terms. In fact, if the share of capital in value added in the noncoffee tradables sector
is smaller than in other sectors, then a rise in the wage rate reduces its profitability
tess than the reduction in other sectors. Therefore, a decline in relative profitability
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of noncoffee tradables is Jess likely to occur if this sector is capital-intensive, so that it
is less vulnerable than other sectors to the squeeze on profits induced by the increase
in wages. Because relative profitability is the force driving resource allocation in the
medium run, the boom might in this case increase the output of noncoffee tradables
if capital is mobile between sectors,

Effects of a Coifec Boom When Capital
Is Mobile Between Two Sectors

I the previous case it was assumed that only labor was allowed to move between
sectors. I this case capital can he transferred between the noncoffee tradables and
the nontraded sectors, but it s sector specific in the case of coffee. 1t is helpful for this
analysis to view the noncolfee tradable and nontraded sectors as a Heckscher Ohlin
model, where o variable supply of Tabor is equal to the total amount of labor in the
cconomy less the amount cmployed in the cotfee sector. Here there is an unusual
refationship between the equilibrionm wape rate and the price of nontraded goods, both
measured in terms of tradable goods. This relationship is shown in the teft-hand side
ol Figure o, with an opward-sloping corve reflecting the capital intensity of noncolfee
tradables relative to nontraded poods,

Ssupply and denvind carves for nontraded poods are drawn in the right-hand side
of Figure o0 The supply curve X, s upward sleping, reflecting the normal supply
esponse ol the economy. The demand curve Dy is drawn on the assumption that
expenditure b equa 1o icome. Baquilibrium betore the boom is represented by points
Aand |

As before the resource movement effect of the hoom is considered separately by
assuting zero income elsticity of demand for nontraded goods, so that the demand
curve b Fipure 0 does nor shifes AL the initial wage rate, the boom raises the
demand for Tabor of the coffee sector and reduces the amount used in the two sectors

Figure 0-—Effects of a coffce boom when capital moves between noncoffee
tradable and nontradable sectors

Price ot Hontraded Goods

Real Wage Rate W, W, 0 G’ G Cluantity 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 in Figure o from X, 10 X',,, and the disylacement of the equilibrium point from
Fto F'. Output falls front OG to OG’, wages rise from W, to W, and prices of nontraded
goods increase frond P, to P',. Thus, m this model a fall in output of nontraded goods
must be associated with an increase in output of noncoffee tiadables. %

The spending effect of the boon induces an outward shift of the demand curve Dy,
to D".,, raising output and the price of nontradables while recucing the output of
noncoffee tradables. However, the higher price of nontraded goods is only associated
with a higher wage rate if the nontradables are relatively labor-intensive as in Figure 6.

In short, if the noncoffee radables me capttal intensive in relation te nontraded
goods the relative price of nontraded woods will increase, the real wage rate will ge
up, and the absoiute profitability in the two sectors will go down as a result of the
coffee boom  The cffects of an increase in public expenditure can also be analyzed in
this context cnd will have the same consequences as the spending effect described before.

Empirical Results

The main purpose of this section s to determine empirically the effects of changes
in the price of coffec on the income from capital. [n this context, capital income should
be interpreted as the income from capital and other nonlabor factors of production.
Thus, capital income should be . aderstood more broadly as nonlabor income. Similarly,
capital intensity should be understood as intensity in nonlabor factors of production.
For the rest of this chapter, uniess othierwise specitied, the terms income from capital
and nonlabor income will be used interchangeably.

According to the results presented in the previous section, when the noncoflee
tradable sector is niere capital-inensive than the nentraded sector, an increase in the
price of coffee will increase toe relative price of nontraded goods and real wages and
decrease the absoiute values of the capital returns in the nontraded and noncoffee
tradable sectors. The information presented in Table 23, processed from national ac-
counts dati, shows the share of labor in value added in each of the three categories
of coffee, nentradables. and noncoffee tradables. This information tends to support the
idea that noncoffee tradables are more capital irtensive than nontradables. [roin the
analysis of the previous section and the degree of factor intensity shown in Table 23,
it would appear, then, that an increase in the price of coffee would increase the price
of nontraded goods and reduce the absolute value of the return to nonlabor income in
the nontraded and noncoffee tradable sectors. In other words, the efiects of an increase
in coffee prices on nonlabor income will be negative in both sectors. The regression
models used o esamate the impact of changes in relative prices on absolute real
nonlabor income try to do this by relating nonlabor income in each sector o the price
of coffec and the real value added of the sector. The estimating equations are as follows:

]

NLY, o, a LP o a,lPy ¢ o, LKVA,, (39)

*“1f the noncoflfee tradables sector is labor-intensive relative to nontradables, the wage rate rises, output
of nontraded goods rises, the price of nontraded goods falls, and output of noncoffee tradables also falls.
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Table 23—Share of labor income in value added

Exportables Noncoflee
Year Importables Cotfee Noncoffee Totol Tradables Nontradables Total
[percent]
1970 38.8 191 35.4 321 30.5 423 38.7
1071 39.45 16.6 35.0 33.0 36.9 42.0 30.2
1972 38.0 154 349 2.2 35.0 43.0 38.8
1073 30.3 15.9 13.0 30 4.4 42.3 37.5
1074 32.3 18.0 32.0 30.7 327 42.2 37.1
1075 35.5 15,4 14,0 3.2 349 42.3 37.8
1076 35.5 R 35.7 30.9 35.0 41.9 373
1977 355 17.4 36.9 3 36.4 41.7 37.4
1678 38.0 226 400 36.41 10.8 42.7 40.1
1970 30.4 27.4 A6 3.8 40.¢ 43.4 41.4
1980 42.9 255 HUR 37.2 41.0 45.4 42.5
1081 43.7 37.3 RN 404 418 45.3 43.7
1082 Jdo 328 407 .0 42.1 45.8 43.9

Source. Derived from  Colombia, Departamonto - Administrativo Nacional de  Estadistica (DANLE), Cuentas
Nacionales e Colombia, 10701087 {Boyord: DANE, 1984); and working sheets for 1970-83 proviaed
by DANE, Division de Carntas Nacionales.

Noter Appendix 1 oexplains the denvaticn of these data,

NLY. B, + B, LP. + 3,LPy + B;LKVA,, (40)
and
NLY; =y, + v, LP. v,LP, i y,LKVA,, (41)
where
NLYy = logarithm of real nonlabor income in the

nontraded sector,

. = logarithm of real nonlabor income in the
| coffee sector,
NLY, = logarithin of real nonlabor income in the
noncoffee tradables sector,
LP. = logarithm of the price of coffee relative
to the price of noncoffee tradables,
LPy = logarithm of the price of nontradables

over noncoffec tradables, and

LKVA, = log cf real value added in sector jij - C,
T,and Nj.

The results of estimation are presented in Table 24. Equations | 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 changes on nonlabor income in the coffee sector. Finally,
equations 5 and 6 measure the effects of relative price 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 24—Estimated effects of relative price changes on nonlabor income in the coffee, noncoffee tradable,
and nontraded sectors, 1970-82

Real Value Added Durbin-
Nonlabor Income LPc LPy Non- Coffee Noncoffee Adjusted Autocor- Watson
inSector/Period Constant t t—1 t—2 t t—1 wraded t—1 Traded R- relation Statistic
1. Nontraded
1070-82 ~0.1583 -.0758 .. S - S 11185 .. e 0.904 S 1.359
i=1.00011  (-3.2061; 113.0400;
2. Nontraded
1971-82 -2.076 -0.0033 .. - ... - 1.1355 ... ... 0.997 -0.377 2.380
{—-3.589) {—4.758) 167.009) {-1.13}
3. Coffee
1072-82 -7.138 . . 0.638 .. . ... 1.905 .. 0.828 R 1.840
1-3.912) (2.062) {5.743)
<. Coffee
1972.82 -8.054] ... ... 0.6829 ... 0.1958 ... 1.9076 . 0.804 ... 1.886
{—0.7823) {1.0292) (0.0905) {5.369)
5. Noncoffee traded
1072-82 -10.011 - 1.4859 1.686 0.993 2.338
(-10.988} (7.8930) {38.347)
6. Noncoffee traded
1071.82 -11.1042 -0.0105 ... 1.8201 10013 0.982 1.760
i-7.524) (—0.2846) (6.34806) 124.4398)

Notes: The ..umbers in parentheses are t-statistics, LPc is the log of the price of coffee relative to the price of noncofiee tradables, and LP,, is the log oi the price
of nontradsbies 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 | and 2) declines whnen 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 refatively
quickly to that sector {with a one-year leg). Although significant, this effect is not very
strong since a 10 percent increase in the relative price of cofiee leads to a decrease of
0.7-0.8 percent in nonlahor income in the nontraded sector. For the coffee sector
(equations 3 and 4), however, an increase in terms of trade has a strong effect on
nonlabor income. Thus, for every 10 percent increase in the price of coffee, nonlabor
income in the coffee sector increases almost 7 percent.

The effect of terms-ol-trade changes on the noncoffee tradable sector is presented
in equation 6 of Table 24, According to this equation, changes in the terms of trade
have a negligible effect on nonlabor income in this sector. Changes in the relative
price of nontraded gocds and services, on the other hand, have a strong and positive
effect on nonlabor income, with an elasticity higher than one. Thus, a 10 percent
increase in prices of nontraded goods increases nonlabor income by about 15 percent.
This indicates that the effect on labor income of an increase in the price of nontraded
goods is negative in the noncoffee tradable sector. This is not, however, the case for
labor income in the coffee and nontraded sectors. For the coffee sector, the estimated
value of the terms 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 of capital falls, whicn means that tolal labor income in
that sector has to rise.

One interesting point to note about the results of Table 24 is the difference in the
tagged effect of changes in coffee prices on nonlabor income in the various sectors,
which may be a clue to whether the variations in the price of coffee are more closely
related to snending or to resource mevement effects. For the nontraded sector (equations
[ and 2), the effect of an increase in the price of coffee on nonlabor income is felt in
the curtent period, which points toward the possibility of an important expenditure
effect. However, the impact of terms-of-trade changes are only felt after two years for
coftee fequations 3 and 4), and after one year for nencoffee tradables (equations 5 and
0), whict: may point to the existence of an important resource movement effect.

One final point that should be noted in this context has to do with the issue of
factor mobility. As mentioned in the analytical framewark 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 terms-of-trade improvements 1o redistribute income
toward labor in those sectors. The empirical results presented in Table 24 indicate
that indecd an improvement in 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 medium-terms, some degree of capital mobility between the nontraded
and noncoffee tradable sectors of the Colombian economy exists.

Before leaving this subject, it should be stressed that the results presented above
are only a first attempt at tackling the problem 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. Empir:cal 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 an economic explanation. Thus, 2 more complete specifica-

74



tion of the model, which would take into acconnt, among other things, the interaction
of factor accumulation, factor prices, and product prices is stili required. But data
limitations preclude this type of analy.is at this stage.

Real Wages in the Agricultural Sector

Labor earnings in agricuiture continue to be the lowest in the country. Because a
large though declining proportion of the population still lives in rural areas, it is
important to gain understanding of the factors contributing to poverty in agriculture.
Therefore, since low real wages can be associated with poverty, an analysis of the
factors that determine the real wage in agriculture is relevant. To the authors’ knowledge
no study dealing with the problem of agricultural peverty or income distribution in
rural Colombia has approached this problem in the way it is analyzed in this report.

In Colombia, as in many developing countries, urban unemployment coexists with
a relatively high real wage in manufacturing, as well as with a more competitive and
informal urban labor market. Despite relatively high and rising rates of urban unemploy-
ment, there has been a continuous flow of labor from agriculture to the urban sector.
Given taat these conditions have persisted since World War lI, elements of the Todaro
model are incorporated in the analysis of real wage determination in agriculture.o?

People migrate to the city with the expectation of getting a higher-paying urban
job. Ta some extent, the probability of succeeding will depend on the extent of urban
unemployment. Thus, one car postulate that the higher the rate f urban unemployment
the Tower the probability of finding a well-paid job in the urban sector. The lower the
probability of getting an urban job, the lower the expected urba;: wage and the expected
gains from migration, and the higher the supply of labor in the rural sector, relative
to what it would be otherwise. The Todaro model assumes that the expected urban
wage is equal to the average wage of the urban employed and unemployed combined;
the weights are the proportions of employed and uncmployed in the urban labor force.
Equitibriun in the model is attained when the agricaltural wage is equal 1o the expected
urban wage. Thus, two elements that will affect the level of real wages in agriculture
are the rate of urban unemployment and the real urban wage. Anotner element that
will affect rural real wages is the size of the rural population. The real wage rate in
agriculture, the size of the rural population, the rate of urban unempioyment, and real
urban wages are the factors that affect the supply side of the agricultural labor market.

" The tsere of migratton and s determinants in Colombia has been the subject of corsiderable attention.
See, among others, William McGreevy, "Causas de la Migracion Interna en Colombia,” in Empleo y
Desempleo en Colombia (Bogotd: CEUE, 190K T, Paul Schultz, Poputation Growth and Internal Migration
in Colembia (Santa Monica, Cal.: Rand Corporation, 1909); T. Paul Schultz, Internal Migration in Colombia:
A Quantitative Analysis 1Santa Monica, Cal.: Rand Corporation, a.d.); T. Paul Schultz, “l.a Modernizacion
del Sector Agropecuario y la Migracion Rural Urbana en Colombia," Revista de Planeacicn y Desarrollo
(October 19711; Colombia, Ministerio del Trabajo, Servicio Nacional de Empleo, Ls Dindmica Interna de
os Movimientos Migratorios en Colombia {Bogotd: Ministerio def Trabajo, 1979); Columbia, Departamento
Administrativo Nacional d«- Estadistica, "l a Migracidn Internay el Proceso de Concentracion de la Poblacion
en los Departamentos,™ Bolenin Mensual de Fstadistics (No. 314, 1977); Myriam Ordofiez, “Migracion y
Desempleo en las Ciudades Colombianas,” in Empleo y Desempleo (Bogota: Asociacién Nacional de In-
stituciones Firancieras, 1977); A. Reyes, Efectos de Li Migracion Rural lirhana sobre el Desarrollo Econémico
y Demogrifico (Bopota: Corporacion Centro Repional de Poblacién, 1975); Gary S. Fields, “Lifetime Migra-
tion in Colombia: Tests of the Expected Income Hypothesis,™ Poputation and Development Review 5 (June
1979): 247 266, and Helena Ribe, * Ta Posicion Econdmica de los Migrantes y no Migrantes en Colombia,”
Desarrollo y Sociedad 5 (January 1981,
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On the demand side, the real wage that agricultural producers are willing to pay
will depend on the price of their output and on the productivity of labor. Thus, for a
given productivity, the higher the relative price of agricultural products, the mare
workers agricultural producers are willing to hire. On the other hand, for a given
telative price of apricultural cutput, the higher the productivity ot tabor in agriculture,
the more laber services producers are willing 1o purchase and the higher the price
they cre willing to pay for themy [Uis well established that increases inlabor productivity
i ayrculture have been accompanied by increases in capital in the agriculty ral sector.,
Finally, for a given relative price of agricultural output and a piven productivity of
aghicutturatiabor, the lower the real wage paid in agriculture, the more labor agricultural
oroducers are willing to cimploy.

Symbolically, these arguments can be presented as follows:

L supply of agriculturat labor,
L demand forapricubturit labor,
W, real wage inagricutnire,

W, real urban wage (e wage at which mi-
grants are ~'v o find employment),

U urban rate. mployment,

PA/PNA  price of agricunural output (PA) relative
to the price of outputin the nonagricul
tural sector (PNAY,

N, size of the rural population, and

K, capital stock inagricidture,

The capital stock and ine state of tecimology in agriculture determine the marginal
physical product of labor in agriculture. As a result of these assumptions, then the
supply of labor in agriculture is given by

LN UL W), (42)
and the demand fot agricultural fabor is given by

L' 17w, PA/PNA, K). (43)

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

aLY/AW, 05 (01 /aNr) 05l /all 05 and oL /aW,, - 0,
and the relationship between labor demanded and its determinants are
alPZ0W, - 05 alP/ZaPAZPNAY 0 and al/aK, -0,

In equilibrium,



LW, N, U, W) LP(W,, PA/PNA, K] - 0. (44)

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

W, - W,(PN/PNA, N, K,, U, W,). (45)

From the signs of the partial derivatives of the supply and demand functions for
labor, it results that
AW,/ PA/PNAY, oW /0K oW, 7aW -0,
and
dWasZoNr and W ol 0,

Thus, the real wape in agriculture Qs 4 posttive function of the relative price of
agricultural output, of the capital <tock in apriculture, and of the urban real wage,
whereas itis a negative function of the size of the rural population and of the urban
unemployment rate,

Adescripiion of the dats naed tog estiinating the real wage equation in the agricultural
sector is presented in Appendis 1 1wo rates of uneniployment are used. One measures
unemployment for the four reajor cities of Colombia (Bogota, Medeilin, Cali, and
Barranquillal. asing data obtained trom a National Household Survey carried out by
DANE. Because there is no value given for FO73, it is assumed that the value for that
vear is the sane as for 1972, Alternatively, the regressions are run leaving that year
out. The other urban uncinployment rate is derived from information given by Cerpora-
cion Centro Regionat de Poblacion (CCRPY on agricultural employment, total employ-
tent,and the economically active popualation. In this case, to derive the rate of urban
mmemplovient, i by assiwiaed that the cconemically active population in agricuiture is
erqual to the number of people employed in agriculture. The urban rate of unemployment
i then defined as the ratio of the difference between total employment and agricultural
eniployment 1o the difference benween the ceonoinically active population and agricul-
tural employment.

The wage in the consituction sector 1y taken as the real urban wage rate, The
average wape ot latorers in this category is derived from information on total labor
remuneration rom national accounts and from a series on employment for construction
ds supplied by CCRP. Wages for blue-collar workers in manufacturing were also used
as o proxy for the opportunity cost of labor for agriculture. This, however, is not a
sighificant variable and, as argued by Harberger, does not seem to be a relevant variable
to-capture the true opportunity cost of labor in the urban sector !

Two sets ol ligures for the capital stock are used. The first approximnates the capital
stock using the ratio of real value adde=d in agriculture to total employment in agriculture.
This is based on the idea that the higher the canital stock, the higher the productivity
of labor. The second is a measure of capital stock taken directly from Elfas’ study for
the International Food Policy Rescarch Institute.

"See AL G Herberper, On Muasuring the Social Opportunity Cost of Labor,” International Labour Review
103 (Jutie 1971} 550 570,
“EHas, Government Lxpenditures on Agriculture.
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The equation for cstimating real agricultural wages is
logW, - a i alog(PA/PNA} + plogK « <logW + ol + NogNr + u, (40)

where log stands for the logarithmic value of the variable, and u is a random term.

The signs foi the coellicients o, (4, and @ are expected to be positive, while those
for aand n are expected o be nepative. The results of estimation, presented in Table
25, support the hypothesis about the determination of real agricultural wages. The
coefficients have the expected sipn, are statistically sipnificant, and there are no prob-
lems of autocorrebation. One important result that needs to be highlighted is the one
concerning the role played by refative apricaltural prices. It points to a conctusion that
macroccononmic policies that tend to depress agricultural prices work against the eco-
nomic welfare of the rural population by reducing the real wage.

Table 25—Logarithmic regressions for estimating real agricultural wage

equations
- 1068-83 1968-72,1974-83
Coelficient (n (2) {3) (4) {5) 6y
Constant 34,4032 27.8008 2300116 2225885 RN 2330010
1:1.007) 13.0579) (3.0371) 12.473%) 13.0532) i2.5065}
LIPA/PNA}L 0.5395 0.5350 0.4767 (5212 0.9213 0.9219
{10.4205) f13.9481) (5.4808) [4H120) {1L0870) [++.0879}
[RINERRIE ] C o 2.8055 20247 o 27210
13.882 3 {3.25111 3.260%)
LIVAWorker)t 1.4600 14056 .. o 1.3938
{13.1001) {11 t1on) 1 1A900)
LIRWCONS)t -1 0.2c80 u.2 305 0.4408 0.3621 0.2330 0.3588
{6.1600) {5 0300 12.69506) 12.1910) {4.9089) {2.1810)
I.{rurat population)
! --4.2474 - 3.4843 - ~26.8236 s -28.00063
(-4.3049)  {- 3.2581) (-2.5013) (-2.5332)
te | . . -27.9585 ~3.0412
{(~-3.0089) (--3.2808)
tnemployment rate
CCRP ~0.9399 - -2.9106
(-2.8110) {--2.4801}
DANE1L L -(.3843 o -1.0548 -0.4782 -1.9157
{1.7801}" [-2.2905) (-2.0218) (~2.3529)
Adjusted R 0.005 0,792 0.958 0.052 0.993 0.053
Dnrbin Watson statistic 2.20 230 2.04 2.0 2.510 2.23

MNotes: The numbers in parentheses aee taanstics. LIPASPNAT i< the Tog of the price of agriculture relative o
nonagriculture. TR Ja is the dop of capital stock i agriculture. L (VAWorker) is the log ot real value added
per worker in the apncultural sector. LIRWCONS) i the log of real wages in the construction sector.
CCRP correspnnds to the information on unemployment derived from the Corporacion Centro Regional
de Poblacion. DANE corresponds to the information on unemployment derived from the Departamento
Administrativo Nacional de Baadistica,

* Significant ai 95 piercent
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change proceeds from exports have to be sold immediately to the Central Bank at a
fixed exchange rate established by the governient. Under this system, the initial gains
of the boom go to the coifee sector because its revenue increases faster than doinestic
prices, and the expenditure efiect occurs fairly quickly. However, under a fully flexible
exchange rate system, the additional dollar revenues arising fror  the increase in terms
of trade would have to be sold at a lower price thus leading exporters to save and
retain part of their earnings abroad.

Another canclusion that emerges from the analysis presented in this report is that
a tarifh applicad to colfee exports on the grounds of an optimum tariff argument will
have the same etfect as a coffee boom induced by exopgenons changes in the world
supply resufting from shortdalls m production in one of the major producing countries.
In other words, il the cptinium tarift arpunient for Colombian colfec is valid, that tariff
Wil have the sanic eftect as a cotfee hoom, quatitatively speaking, on the relative prices
of traded goods, Morcover, as the estimated coefficients in Tables 11 and 12 indicate,
the effects of terms of trade changes on relative prices of noncoffee traded commodities
nvostronper on the insportabte than on the exportable sector of agricultare. In this case,
the snore or less permanent yains for coltee arising from the imposition of an optimum
tarttt imply losses for the rest of the traded sector, As the promotion and diversification
ot exports has been g constantly stated policy goal lor the last 20 years, an obvious
recomimendaton arsiig trom thin analvsis is to spend the revenues from the export
tartdl on cotlee to compensate for o subsidize noncoffee exports by the resulting
appreciation of the peso,

Also iinportant is tie confirmation of previous findings shout the positive response
ob agricultisal output to changes in prices. This point must be stressed, because the
dismal performance of gpricolture in the second halt of the 19705 and carly 1980s is
attributed by e 1o ihe competition of imports. Althouph it is true that imports
increased in the secend hatt of the 1970s at faster rates than observed previously, they
did not make Larpe cnioegh inroads to produce such a sharp change in the rate of prowth
of apricultural production. The findings on the positive response ol output to price
changes and the dectine of relative agricultural prices in the second half of the 1970s
and carly 1980s Tarpely explain the relative decline of agricultural production and the
fall of agricultural exports during that period. As the results on the determination of
relative prices in agriculture show, increasing government expenditure in order to reactivate
the economy, as is usually argued, is not a sotution to the problem of lagging agricultural
growth, as such increased expenditure may reduce relative prices for agriculture.

Finally, to reduce domestic interest rates administratively in order to increase
expenditure and avoid a recession in agriculture is setdom a successful policy because
the interest rate is determined largely by international interest rates, the rate of devalu-
ation, and domestic inflation. Also, administered interest races cannot be used to change
relative prices through their elfect on the compaosition of expenditure between traded
and nontraded commodition, as interest rates are mostly determined by forces that are
directy out of control of the government.,

The analysis of the determination of real agricultural wages shows that three ele-
ments that affect wages and that are also influenced by government policy are the
terms of trade between agriculture and nonagriculture, the rate of urban unemployment,
and the stock of capital in the rural sector. When an import substitution model was
adopted that promoted and protected industry at the expense of agriculture, the terms
of trade between agricutture and nonagriculture fell, leading to a decline in real wages
in agriculture. In addition, the discouragement of capital accumulation acted against
higher real wages in agriculture.
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These findings have iinportant implications for policymaking, especially 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 reduce
real agricultural income and worsen rural poverty. Thus, since Colombian agriculture
is mainly an exportable sector, the implementation of import substitution policies to
promote industrialization does reduce the price of agricultural commodities relative to
prices in the rest of the economy, and this in turn reduces real agricultural wages. “he
same is true for policics that reduce the price of food or subsidize imports of food
products to increase the real income of the urban population. Second, because farmers
do respond 1o prices, the accumulation of capital is discouraged when agricultural
prices are artificially lowered, which reduces real wages below the level they would
have been otherwise, Third, the establishment of minimum urban wages also may
increase poverty inagriculture. This is because minimum wages increase urban un-
ermployment, reduce the expected real income of the migrant, and push the supply of
rural labor above what it would be otherwise, thus driving rural wages down.
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lu.x/m B I(/s;/‘n/WO]«q';sx'm- (51)

This procedure is applied to obtain the = alue of the indicator for cach year prior
to 1974, It is valid for those cases in which the value for the base year is positive, but
not for those cases where it is zero. To obtain the real value for the latter, the nominal
value for any year Uis deflated by the price index for that product and year. A summary
of the modifications 1o cach product with data problems can be found in Jorge Garcia
Garcia’s “Metodologia Utilizada para Obtener Datos de Cuentas Nacionales para Indus-
tria y Agricultura,” Bogotd, 1986,

After the value for the indicator of cach product is gencrated, dilferences between
the sum of the valnes so penerated and the published ones are still present. These
differences are eliminated by disiributing them proportiorally within cach group, as
explained shove for the nominal values.

Classification of Drportables, Haportables, and Montraded Goods

Each product or gronp of products is classified into one of the following catepories:
impurtcompeting (RO noncompeting imports (MNC), exportables (X), and nontraded
goods IN). To classity each product inone of these catepories, a statistic 1 is computed,®?
This statistic 15 oefined as

T tConsuiption Production).” Consumption, (52)
where
Consumption  Production = Imports ..l Exports [.o.b. (53)

Production is measured at producer prices. Fach product is classified according to
the following general criteria:

T-20, exportable (X) (54)
T = 0, nontraded (N), (55)
0<T=0.4, import-competing (MC), and (56)
0.4-<2T='1, noncompetin:. imports (MNC). (57)

In addition to the above criteria, some other considerations are used to classify a
commodity in a certain categorv. For example, in DANE's national accounts classifica-
tion, coffec is divided into two groups: pergamine or unwashed {group 01} and processed
or washed {group 08). The value of T for pergaming coffee is zero because pergamino

PUTHIS statistic owsed in Ao O Keaeper, ed. rade and Employment in Developing Countries: Vol, |
Individual Studies, fon the Mational Boreau of Feonomic Research (Chicago: University of Chicago Press,
FOBTE po 1Y and Anie O Kieger, Trace and Employment in Developing Countries: Vol 3 Synthesis
dnd Conclusiens, for the Mational Bureon of Leonnmic Researeh (Chicayo: University of Chicago Press,
TOBZ) po 8O The first otes 1o wse this classification fur Colombia was Francisco | Thoumi, “International
Frade Strategies, Fiuployment and Income Distribution in Colombia,” in 7rade and mployment in Develop
ing Countries: Vol ! Individual Studivs, vd. Anne O Krueper (Chicago: University of Chicagpo Press, 1981),
pp. 135170,
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coffee is not sold abroad, but it is very high for processed coffee. However, the domestic
price of pergamino coffee is influenced by the international price of coffee, and for that
reason pergamino coffee is classified as an exportable. In cases where the volume of
gross and net trade is small and T is close to zero but without any defined pattern over
the period, the preducts ace classified as nontrad »d. In other cases, where T = 0 and
imports of commodiiies are not regisizred but clear evidence of smuggling is present,
the commuodities are classified as import-competing or noncompeting imports (for exam-
ple, television sets, transistor radios, cameras, and similar products fall in this catemor),
Finally, in cases where T - 0 but there is clear evidence that industries cannot survive
without the imposition of quota restricticns or extremely high tariffs (cars and other
transport cquipment, for example), the comnodities are classified as noncompeting
imports.

The above procedure generates categories of exportables, importables, and non-
traded goods for the period 1970-83. Using a different method, information on prices
for these cateporics is gene :ted for the 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 agriculturai and ining sectors are identified as exportable,
and most of the services cector is identified as nontraded. Because the information
available from Banco de la Reptblica for this period does not lend itself to the above
method, the industrial se L is token as the importable sector, most of agriculture and
the wnole of mining as to.o expertable sector, and setrvices as the nontraded sector.
The set of relative prices gencrated for the importable, exportable, and nontraded
sectots 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 generate prices for 1967-69 for tradable, noncoffee tradable, coffee, and non-
traded categories in agriculture, information on output and prices from Banco de la
Republica’s national accounts is used, keeping in mind that the constant price series
from Banco de 13 Républica valued at 1958 prices has to be converted to 1975 prices.

The poice of pergamino coffee as supplied by Banco de la Repiiblica converted to
a 1975 base is used, 1970 being the common year to bridge the gap in the series. Tne
coffec price for ihe seiies at 1975 prices corresponds to the price of pergamino and
processed coffee combined (01 + 08). For noncoffee tradables in agriculture, the value
of output correspands 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 Repablica is classified as nontraded.

Tables 26, 27, ana 28 present the classifications adopted for each product, subgroup,
or group o products from DANE's national accounts classification for agriculture,
industry, and the rest of the sectors of the economy.

Data anc Sources for Qther Variables

Value Added

Nominal and real value added and nominal labor remuneration for each individual
product in agriculture or cach subgroup in industry are obtained assuming that the
relationship between value added and gross value of output for each individual product
is equal to the relation between value added and gross output for the sector producing
that pruduct. Total real labor remuneration by sector is found by muitiplying the share
of labor in nominal value added by rcal value added in each sector because DANE’s
national accounts ¢ not provide the information in real terms.
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Table 20—Classification of agricultural products by categories: food and nonfood, traded and nontraded, 1970-82

Category 1970 1971 1972 1973 1974 1975 1976 1077 1978 1979 1980 1981 1982
01 Pergamino coffee XINF MNE XANF AiS INB XNF XNE NE NINF Xt XNF ANF XNF
02.1 Cereals
D201 Wheat MNCE MNCE MNCE MNCE AMNCE MNCE MNCE MNCF MNCY ;’»‘xNCF MNCF MNCF MNCF
02.1.2 Corn MF ME tAl ME rME MF ME MF S M ME ME MF
02.1.3 Bartey MF MF ME ME ME MF MF ME MF Mr A MF MF
02.1 4 Rice XF AF XF XF XF .\'F XF XF XF XF XF XF XF
02.1.5 Sorghum ME ME ME MF MF M AT ME MF MEF MF MFE MF
G2.1.0 Oats MF ME ME MF MF MF Mi ME MF MFE MF ME MF
02.2 Sugarcane
32.2.1 Sugarcane (sugar) XF XF Xt XF XF X¥ XF XF XF XF XF XF XF
12.2.2 Sugarcane (brown sugar) NF NF NF NF NF NF NF NF NF NF NE NF NF
02.3 Raw tobacco XNF XNF XNF ANF XNF XNF XNF XNF XNF ANF XNF XNF XNF
2.4 Tubers
02 :nntm NF NF NF NE NF NF NF NF NE NF NF NF NF
L = NF NF NF NF NE NE NF NE NF NF NF NF NF
NF NF NF NF NF NE NF NF NF NF NF NF NF
NF NF NE xF XF XF XF XF XF XF XF XF XF
NF NF NF NF NF NE WF XF XF XF XF XF XF
NF NF NF NF NF NE ~NF NF NF NF NE NF NF
NF NF XF Xk XF XF XF XF XF XF XF XF MF
MF MF MF MF MF MF MF MF MF MF MF MF Mr
G255 MF MF MF MF MF MFE MF MF MF MF MF MF MF
02.6 Fruit
02.6.1 Bananas
2B forexport XF XF XF XF XF XF xXF heS XF XF XF xF XF
1.2 Bananasforinternal consumpiion NF NF NF NF NF NF NF NF NF NF NF NF NF
(2.0.2 Gtherfruit MF MF MF MF MF MF MF MF MF MF MF MF MF
02.7 Oil products
N2.7.1 Sovbeans MF MF MF MF MF ME MF MF MF MF MF MF MF
A $.cocoenuts, copr- NF NF NF NF NF NF NF NF NF NF NF NF NF
& XE XF XF XF XF XF XF XI' XF XF XF XF XF
v Alrican paim MF MF MF MF MF MF MF MF MF MF MF MF F
.7 Cottorseed NF NF XF XF XF XF XF XF XF MF MF MF MF
02.8 Fiber
02.8.1 Cotton XNF XNF XNF XNF XNF ANF XNF XNF XNF XNF XNF XNF ANF
02.8.2 Jute NNF  NNF  NNF NNF NNF NNF NNF NNF NNF NNF NNF NNF NNF
02.9 Other agricultural products
02.9.1 Piantains NF NF NF NF NF NF NF NF NF NF NF NF NF

{continued)
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Table 26—Continued

G292 (e

MF ME MF MF MF MF MF MF NF {F NF NF MF

0223 Flowers, rubber, other ANF XNF XNF XNF XNE XNF XNF XNF XNF XNE XNF XNF XNF
02.10 Plantation developrnent NNF NNF  NNF NNF NNF NNF NNF NNF NNF NNF NNF NNF NNF
03 Animal producticn
03.1 Cattle
03.1.) Beel cattie XF xXF XF XF XF XF XF XF XF
2 Pigs NF NF NE NF NF NE NF NF NF
Jtheranimals MNF  MNF MNF MNF MNF MNE O OMNE S MNF MNF MNF  MNF  MNF

; F NF NE NF NF NF NE NT NF ! NF NF NF
MF MF MF MF MF MF MFE MF MF MF MF MF MF

XF XF XF
NF NE NF

NF NF N NP NF NF NF NF NF NE Nk NF NF
MNE MNP MNF MNF O MNF MRF MNF MNE MME MNF MNF MNF MNF
08 Processed coffee XF XF XF xE XF XF A XF XF XF Xk XF XF
12 Sugar XF XF XF hys Xt <r XE XF RF b XF XF
Sources: i accounts classification frem Colombia, Departaments Administrative Naci . Rivision de Cuentas Narionaies, “Metodologia

ia, January 10790 imimeographed:;

] ! ication by traded
ietedologia Utilizada para Obtencr Datos de Cuentas Macionales Dars in

de las Guentas Nacionales de Colombia—Segun el Nuevo SCN iVersion Prefiminari,”
Cia stria v Agriculura,”

and nontraded goods is from Jorge Garcia Garcia, ™
Bogoid, 1086 {mimeographed).

Notes:  XNF is exportable nonfood. MNCF is noncempeting food imports. MF is importable {food. XF is exportable {ood. NF is nontraded food. MNF is importable
nonfood.



Table 27—Classification of processed and industrial products by categories:
traded and nontraded, 1970-82

Category

9 Meat

I Meat

2 Processed meat

3 Fish produces

10 Cereal products

I Flour

2 utherr ating produc.s

3 Bread

d Other cereals

5 Animal feeds

{1 Milk products

P Liquid nnlk

2 Cream

3 Concentrated milk

Sleecream and related
products

5 Othermilk products

13 Beverages

b Nonalcoholic beverages

2 Beer

3 Wine

4 Other alcoholic
beverages

S Meitand cereat germs

14 Tobacco products

15 Other processed
agricultural
products

1 Oils and margarines

2 Fruitand teputne
producty

3 Chocolates and candies

4 Other foodstuffy

5 Dietetic products

16 Textiles, apparel,
and leather

I Textiles

2 Handworks of textile
Nt raty

3 Appai!

d Tannedicathers

5 Shee, and feather
products

17 Wood and wood
products

| Processed wood

2 Corkand wond products

3 Waood furnic.re

18 Paperand printing,

! ]’l»;; .

2 Papeiand cardboard

3 Paper and cardboard
products

Rrnting and simiar
materials

19 Chemicals and
rubber

I Base products

2 Fertilizers and insecti-
cides
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Table 27—~ ontinued

1970 1975 1972 1973 1974 1975 1976 1977 (978 1979 1980 1981 1982

Category
3 Synthetic resing and
articial fibers M
4 Plastic products i
S Rubberand rubber
products M

0 Color, vamish, and lacgquer M
7 Fharmaceuticar producrs, M

8 Toiiet products het
9 Other products S}
20 Petroleum refining N
I Refined petroleum N

2 Otherpetroleun

products Nt
21 Nonmetal products
I Clay and porcelain

nbjects N
2 Glansand gless product, A
3 Other minerai non

metalic products X
22 Base metal products
1 Basiciron and stovi

products MHIHC
2 Besicnonferrows,

products M
3 Other process:d

procucts M
23 Machinery and

equipment
I Agricultaral machunery

and equipment MN(:
2 Machinery for metal

and waond MNC
1 Industrial machinery

and equipment MNC,
4 Office equipment MNC
5 Radio, TV, communicy

tions cquipment MNC
6 Household appliances  tANC
7 Electricequipment MNC.
8 Other equipment MHC
24 Transport materials
I Ships and repairs RIS
2 Rai'way equipment and

Tepairs MNC

3 Automotive vehicles MNC
4 Airplanesand repair, MNC
S Other transport

materiels M

25 Other manufactured
I Professional and

scientitic equipment  MNC
2 Opticand photographic

cquipment MK
3 Clocks and jewelry MM
4 Musicalinstruments

and etiiers MHC

M
M

M
hS!
il
M
M

. MNC

MNC

MNC
MNC

MNC
MNC
MN{
MNC
MNU
MNC
MNC
MINC

M

KMNC

MNC
MNC

MNC

M

A

r‘1
M
A
8}
M
X
I.a.

n.a.

MNC
MNC

MNC
MNC
MNC
MNC

MNC
MNC

MNC
MNC

MNC
MM

MNC

MNC
MNC:

MNC

M
I\".

M
M
M
M
M
X
n.a.

n.da.

MNC
MNC

MNC
MNC

MNC
MNC
MNC
MNC
MNC,
MNC.
MNC
MNC

M

MNC

MNC
MNC

MNC

M

A
M
M
M
M
M
X

n.a.

n.a.

MNC
M
M

MNC
MNC

MNC
MNC

MNC
MNC
MNC
MNC(
MNC
MNC
MNC
MNC

M

MNC

MNC
MNC

MNC

."/1
M

M
M
M
M
M
X
n.a.

n.a.

>N

MNC
M
M

MNC
MNC

MNC
MNC

MNC
MNC
MNC
NG
MNC
MNC
MNC
MNC

M

MNC

MNC
MNC

MNC

n.a.

n.a.

MNC
M
M

MNC
MNC

MNe
MNC
MNC
MNC
MNC
MNC
MNC
MNC
MNC
MNC

M

MNC

MNC
MNC

MNC

n.a.

Nn.d.

MNC
M

MNC
MNC

MNC
MNC

MNC(
MNC
MNC
MNC
MN¢;
MNC
MNC
MNC

M

MNC

MNC
MNC

MNC

MNC
MNC

MNC
MNC
MNC

NC
MNC
MNC
MiNC
MNC
MNC
MNC

M

MNC

MNC
MNC

MNC

n.a.

MNC
M
M

MNC
MNC

MNC
MNC

M
MINC
MNC
MNC
MNC
MNC
MNC
MNC

M

MNC

MNC
MNC

Mive

MNC
M
M

MNC
MNC

MNC
MNC

MNC
MNC
MNC
MNC
MNC
MNC
MNC
MNC

M

MNC

MNC
MNC

MNC

M M
M M
M M
y M
M M
M M
M M
M M
na. n.a
na. na
X X
M M
X

MNC MNC
M M
M M

MNC MNC

MNC MNC

MNC MNC
MNC MNC

MNC MNC
MNC MNC
MNC MNC
MNC MNC
MNC MNC
MNC MNC
MNC MNC
MNC MNC

M M

MNC MNC

MNC MNC
MNC MNC

MNC MNC

Sources: National accounts classification from Colombi
Division de Cuentas Nacionales,

SCN (Version Preliminar),”

nontraded coods is from Jorge Garcic Garcia,
Nacionales para Industria y Agricultura,” Bogot

Bogota, January 1079 {mimeographed); the classific
“Metodologia Utilizada para Obtener Datos de Cuentas
d, 1980 (mimeographed).

a, Departamento Administrativo Nacional de Estadistica,
“Metodologia de las Cuentas Naciosiales de Colombia-—Segun el Nuevo
ation by traded and

Notes: MNC is ~oncompeting 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 1971 1972 1973 1974 1075 1976 1977 1978 1979 1980 1981 1982
04 Forestry A X X X X M N M M N N N N
05. Fishinyg and hunting, , X X X X X b X X X X X X
06. « 07, Minny ¥ X X X X X X K M M X X X
200 Blectrncity. g water D i N N N N N N N N N N N
27 Construction, pubhic

WOk & N N N N N N N N N N N N
2R Commerce te N N N N N N N N N N N N
20 Transpont X X X X X X X X X X X X X
30, Communicatione, * I N N N N N N N N N M N
U Banking, teuance,

and other services M N N N v N N N N N N N N
32 Housing rennal 8] N N N N N N M N N N N N
$3Personal service s N N t N N N N N N N N N N
LLoGovernment scervices N h N N N N N M N N IS N N
35, Bomestic services N N ™ N N N N N et N N N N

Soutces: National account: classification trom Colombis, Departamento Administrativo Nacional de Estadistica,
Division de Cuentas Nacionales, “Metodologia e las Cuentas Nacionales de Colombia Sepun el Nuevo
SCN Version Prebimunar),” Bogotd, lanuary 1079 fmimeographed); the classification by traded and
nontraded poode is trom Jorge Garcle Garcie, “Metodaologia Uilizada pars Obtener Datos de Cuentas
Nacinnales para ndustria v Apncnltara,” Bogota, 1986 (minweographed),

Notes:  Mois importable. X exportanle, N nontrade .

Real Wages and Employment

The indormation onoreal wages and ~aployment is derived from the following
SOUFCes:

From 1007 wnddl 1982 the nominal wage tor the manufacturing sector is derived
from DANE, Lncucsta Anval Manafaciurera {various years), and corresponds te¢ the
blue collar wage. To ebtain real wages, three deflators are used: the implicit price of
manufacturing output, the GDP deflator, and e price of noncotfer tradables. For 1983,
itis assumed that the nominal wage increased by 23 percent, the rate of increase in
the legal mintmum waye. The information for real unit cost of 1abor and the index of
nominal manulacturing wages are taken trom Jorge Garcia Garcia, “The Timing and
Sequencing of Trade Liberalization: The Case of Colombia Part {1, The Analysis of
Liberalization Lpisodes,” a paper prepared for World Bank Rescarch Project RPO 673-31,
Sopotd, Febraary 1980 tmimeopraphed) Table D, 1.¢.3.

The index ot veal agricultural wages is derived from real wayes taken divectly from
sociedad de Apricultores de Celembia (SAC), Revista Nacional de Agricultura Separata,
No. 867 {june 1984], for the period 1967 82, For this set, the value for 1983 iy
obtained by applying the rate of growds ot weal agricuttural wages derived from national
accounts.

To obtain real wages in construction, the wage bitl for the construction sector is
divided by the number of peopie employed in the sector. The nominal wage bill is
taken from Banco de la Republica’s Cuentas Nacioaales until 1980, and it is extended
to 1081, 1982 and 1983 by applying the corresponding annual rate of growth of the
wage Lill tor the construction and pubtic works sector from DANE's Cuentas Nacionales
{Sector 27). Direct information on employinent in the construction sector from CCRP's
Area Sociocconomica, AModelo de Corto Plazo is used.

The sources for DANE's urban unemployment ratc are houschold surveys including
DANE, Encuesta de Hogares, 119 o0 EH-28; DANLE, Colombia Estadistica: 1985
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{Bogotd: DANE, 19085}, Table 5.1, for 1969-83; and Centro de Estudios sobre Desarrollo
Econdmico, Empleo y Desempleo en Colombia (Bogola: CEDE, 1968) for 1967-08.
The rate of urban unemployment derived from CCRP data is cbtained as the ratio of
the difference between total and agricultural employmeni to the difference between
the total economically active population and agricultural employment.

Consolidated Government Expenditure and Deficit

No single source covers the period 1967-83. The sources of this information are
Departamento Nacional de Plancacion, Mision Bird-Wiesnet, Finanzas Interguber-
namentales en Colombia (Bopota: Printer Colombiana, 19811, p. 26, Tanle 111 fer the
period 196772 and Colombia, Departamento Nacional de Planeacion, “Consolidacion
Financiera del Sector Pablico Colombiano: 10731082, Bogoti, Scptember 1984
fmimeogtaphed). For 1983 the information on consclidated government expenditure
is estimated assuming that total expenditure increased 30 percent.

Interest Rates

The domestic interest rate is obined rom Gabricl Montes and Ricardo CCandelo,
“EF Entoque Morwario de da Balanza de Pagos: Bl Caso de Colombia 1063-1980,"
Revista de Plancacion v Desarrolfo (May August 1082), Annex Table 1 for 1968-73;
and from Patricia Correa, "Determinantes de la Cuenta de Serviaios de la Balanza
Cambiaria,” Lnsayow sobre Polinca Feondmica (December 1984), Anneyx Table 3 for
1974-83. The annual rate is obtained as an arithmetic averape of the quarterly rates
from these sources. The interest rate for 1967 is assumed 1o be equel 1o that of 1968,

The external rate of interest is given by the Eurodoliar rate in London, which is
taken from Intcrnational Monctary Fund (1ME), International Financial Statistics Year-
bock 1984 {Washington, D.C.o M 1984 United Kingdom page, line 50d.

The domesiic real interest rate is defined as

reo /0 dbzdn ey 1, (58)
where
I = orecanteresurate,
b o naminaiinterest rate,
P = imnlicit GDP deflator, and
(dP/dT}{1/P1  percentage change in prices.

The parity interest rate is defined as

pro (L - /1 AdEZATHIZE)} 1, (59)
where
pr - parity interest rate,
r* o external inierest rate,
L nominal exchange rate, and
(dEZdTT/E) percentage change in the nominal exchange rate.

Money, the Monetary Base, and International Reserves

Money is defined ar currency plus demand devosits, and the yearly figure is a
<z month average tor cach year. The monetary 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 is
Banco de la Republica, Revista del Banco de la Republica (various issues). The change
ininternational reserves is derived from IMFE, International Financial Statistics: Supple-
ment on Balance of Payments No. 7 (Washington, D.C.: IMF, 1084), p. 40. The peso
value of the change in internaticnal reserves is calculated by multiplying its special
drawing rights [SDR} value by the average peso exchange rate for the SDR in each year.

Physical Capital, Empioyment, and Land

Physical capital is 1aken directly from Victor |, Elias, Government Lxpenditure on
Agriculture and Agricultural Groweh in Latin America, Research Report 50 (Washington,
D.CoIFPRE 1985), Table 1. The information from Elias covers the 1967-80 period.
For 1TO81-83 it is assumed that the rate of growth of the capital stock in agriculture is
cqual to the rate of growth of the capital stock for the whole econnomy, and the latter
5 taken from Jorge Garcia Garcia, “The Timing and Sequencing of Trade Liberalization,
The Case of Colombia,” Statistical Appendix to Part 1 (magnetic files).

Direct information on agricultural employment from CCRP's “Modelo de Corto
Plazo™ is used. Land used in agyiculture is also taken from Elias, Government xpenditure
on: Agriculture, Table 31, for the period 1967-80. For 1981 to 1983 it comes from
SAC, “TPerspectivas Feondmicas Generales,” Revista Nacional de Agricultura870 (March
198%) Table 3.

Terms of Trade
The external and internal terms of trade were obtained as

TTB> implicit price of exports of goods and services/implicit
price of imports of goods and services, derived from
Banco de la Republica, Cuentas Nacionales for 1967-
69, and from DANI:'s Cuentas Nacionales for 1970-83.

PAPNA  mplicit price of agricultural output/implicit price of
output in the nonagricultural sector. This was derived
from Banco de la Republica's Cuentas Nacionales,
1967-1971 for the 1967-69 period, and from DANE's
Cuentas Nacionales tor broad agriculture (01 -03, 08,
[2) forthe 1970-83 period.

Areas, Output, and Prices

Cotton data for 1960-66 are from Jorge Garcia Garcia, “The Economics of Cotton
Growing in Colombia,” [FPRI, Washington, D.C., 1979. Those for 1967-83 are from
Federacion Nacional de Algodoneros, Informe del Gerente al Congreso Nacional de
Algodoneros (Bogotd: FNA, various years).

Rice data are from Federacién Nacional de Arroceros, Un Gremio al Servicio de
Colombia {Bopotd: OP Grafica, 1085) for area, 1960-83, and for price, 1981-83. Rice
prices for 1960-80 are supplied directlv by Banco de la Repiiblica, Division de Cuentas
Nacionales, Departamento de Investigaciones Econdmicas.

Area of wheat data for 1953-83 come from Oficina de Planeacion del Sector Agro-
pecuario, Minister:o de Agricultura, Estadisticas del Sector Agropecuario, various years.
Output from 1950-81 came from Banco de la Repiiblica, Departamento de Investigaciones
Econdmicas, and direct information from SAC, for 1982 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 Valdés, “Evolucién del Inventario Vacuno de Colombia,” Tables
A1-AS and Appendix B.

Prices of Milk and Soybean

Milk and soybean prices for 1950-81 were suppiicd by Banco de la Repuiblica,
Divisién de Cuentas Nacionales, Departamento de Investigaciones Econdmicas, for 1950-
1981, and those for 1082 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

The demographic medel vsed in this report to generate stocks of animals of different
ages has already been applied to Colombia by Rivas and Valdds,®"

The basis of this model is the estimation of male births of beel cattle in period
UIMB,) based on intormation ot male slaughter in period t - A (MS, 1), death rates
for animals younger and older than one year in period tm? and my, respectively), and
the rate of replacement of bulls (o, Therefore, male slaughterin t + A can be expressed
an

MS. MBI e m)t A, (60)

fromn which is derived

MB, [MS,. (1 + «))/|(1 - m)* ). (61)

Since female hirths are approximately 52 percent of births, female births in period
t{FB,) are

FB,  0.92 MBI, (62)

The stock of male animals of each age at the end of period tis equal to the stock of
animals at the end of period ¢ | multiplied by one minus the death rate in period t
for that age category. When necessary slaughter is deducted. Thus, the stock of male
animals under a year of age in period (ML) s given by the births inyeart | minus
the deaths that take place in year 1, or

MU MB, (1 m7), (63)
The stock of male animals older than one year and younger than two years at the end
of period tIMI2,) is equal to the stock of male animals under one year in period t — 1

minus their deaths during year to That is,
MH2, MHE (T m). (64)
Finally the stock of male animals older than two years at the end of period t(MH3,)

is given by

MH3,  MH3, (1 m) - MH2,(1 m,) MS,. {(65)

The total stock of male animals at the end of period t, MH,, is given by
MH,  MHI, « MH2, + MH3,. (66)

0o . A . L . N "
“* See Rivas and Valdés, "Variaciones de las Existencias de Ventas de Ganado.”
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For females, the procedure followed is the same. Thus, letting [H1,, 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 of period t, then

FHT, FB, (b w7y, {67)
FHZ,  FHI,(1 n,), and (68)
FH3, FHZ00 my). (69)

The herd of female animals older than three years is calculated from the total number
of births and slaughter as

FHA UMB, BB my))/N, S, {70)
where Ny is the birth rate and FS; is female slaughter during year t. The reader should
note that it has been assumed 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 period t are given by

FH, B, - FH2, - PH3, - FH4,, and (71)
TH, ™H, + FH,. (72)

The birth and death rates are calculat~d as

N, = 0.40 + 0.0756 log, t, (73)
m, = 0.05 - 0.00756 log, t, and (74)
mi - 0.12 - 0.03025 log, t. (75)

ihe choice of these functions is based on empirical evidence about birth and death
rates for two benchmark years, 1940 and 1960.%7 Thus, N,,,,, m,,,,, 2nd MY, are
equal to 0.40, 0.05, and 0.12, respectively; and N, ., m,,,,, and m7,,, are equai to
0.50, 0.04, and 0.08.

With respect to the other parameters, o and A, it is assumed that the rate of
replacement for bulls (o] is 2 percent per vear and the average age of male slaughter
is five years for the 1940-60 period and four years for the 1967-75 peried.

The figures for male slaughter corresporid to those for official or registered slaughter.
Total slaughter figures incorporate exports of live animals as well as slaughtered animals.
As long as illegal exports and nonregistered slaughter occur, the data for births and
stocks will be underestimated. Zecqase it is impossible to determine the size of this

“Ibid. The reader will find a more detailed explanation for the selection of these two functions in the
paper by Rivas and Valdés,
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unregistered activity, it is better to err on the low side.®® Thus, these assumptions
tend to underestimate the total cattle herd of Colombia for any given vear.

The behavior of sales (slaughter plus exports) and the stock of anirnals by male and
male categories from 1940 to 1975 are shown in Figures 7 and 8. It can be seen
it sales increased steadily while the herd experienced substantial increases during

tne 1950s and 1960s; in the 1970s the size of the herd begar: to decline, although
sales were still rising,

Figure 7—Sales of male and female cattle, 1940-75
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8 Kalmanovitz's data are perbiaps the Jirst attempt to build an annual series for Colombian cattle stock,
but his series suffer from serious shertcomings. He assumes that nonregistered slaughter is 10 percent of
mghﬂnedshughun,wnhounﬂmrmgnjumﬁkanonhnlﬁschokeofﬂﬂsvﬂu&}ﬂsﬁgunmforHWgMexpONS
vary arbitrarily from yea, to year without sound 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 usel in this study, and he assumes the same death rate for calves and mature animals, which is
clearly in contradiction with the cvidence. See Salomon Kalmanovitz, Desarrollo de ia Agricultura en
Colombia (Logota: Editorial la Carzera, 1978), pp. 121-130. The estimates in this report are closer to those
presented by Luis A. Vasquerz, “Comercio Exterior de Ganado y Carne en Colombia,” in Primer Foro
Nacional Ganaderv (Sugota: FADEGAN, 1978), Tables 2 and 3.
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Figure 8—Size of male and female cattle herd, 1940-75
Million Head
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Table 30—Index of prices of gross value of output relative to prices of nontraded output, 1970-83

Category 1670 1971 1972 1973 1674 1970 1977 1978 1979 1980 1981 1982 1683
SERTS 100
relative price of tradables Q5.060 w221 9398 UR.ED 10020 Vol 05.46 v5.40
Noncoffee tradables 2300 RENN G300 o DE.0C 97.71 07.04 07.38
"mporiables vo.07 V238 9052 0SAD Oy 8C 0B.32 0525 0529
Exportables 03,46 0212 U583 H.sa 162 va.87 Q2560 05.49
Coffee exportables 10078 0282 10109 {1732 USRS 8380 8302  81.05
Noncoffee exportables G1.20 91.00 uTA2 100, ‘M . OGS0 07.27  08.53 09.45
Agricaltural noncoffee exrortables 81.73 81.52 V7.8l lw“.'ii 4. $3.2° £0.35 88 88  90.07
Agricultural tradab s 04.04 37 40 105.61 138.2 10633 08,74 80.73 8010 8518
Agriculiural noncoffee tradables 85.45 8437 00.21 G713 92,04 W40 8BS0 B8.03  80.26
Nonagricultural exportables 9138 0354 0727 08.0% 9551 10283 0987 101.04 102974

Sources: Derived trom Colombia, Departamen.o Administrativo Nacional de Estad: stica IDANEL, Cuentas Nacionales de Colombia,

1984}; and worksheets provided by DANE, Division de Cuentas Macionales.
Note: For an explaration of the derivation of these data, see Appendic 1.

1970-1983 iBogota: DANE,



Table 31—Index of wages, 1967-83

Nominal Wages

Real Wages: Unit Cost of Labor

Manufac- Agri- Con- Manufac- Agri- Con-
Year turing cufture struction turing culture struction
(1975 100)
1907 32.22 30,43 20.04 Y07 91.95 00.54
1068 34.77 32.29 23.62 i01.27 80.21 65.25
1969 3034 37.18 28.17 100.04 04.90 71.93
1970 4¢.05 10.72 34.03 113.35 91.99 80.21
1971 51.87 44.41 42.02 115.58 02.83 81.08
1972 59.08 40.08 47.32 116.05 02.47 87.55
1073 00.08 60.01 58.92 100.80 92,30 90.73
1974 81.01 83.05 77.76 08.27 103.10 95.49
1976 126.49 114.01 03.31 105.34 01.306 78.30
1077 160.70 175.60 125.04 107.43 108.43 77.54
1974 218.86 227.67 164.0 12207 119.00 86.47
1070 27353 285.14 221.52 123.20 12110 04.12
1980 35441 360.5. 28102 123.86 122.04 93.76
1081 450.87 457.22 300.013 120.50 124.00 07.81
1982 624.25 h28.57 A50.00 140,36 114.80 07.83
1083 767.83 630,31 551,01 n.d. 112,03 98.603

Sources: Derived from Colombia, Departamento Administrativo Nacional de Estadistica, fncuesta Manufacturera,
VAnous isstiees Sociedad de Agriceltores de Colombia, Revista Nacional de Agriculturs Separata, 867
[ ane 1O84),

Noter  Foran explanation ot the deivation of these data, see Appendix .

Table 32—Population, employment by sector, economically active population,
and rate of unemployment, 1965-83

Economically .
Active Popula- lg'een"tlﬁz?el
Population Employment tion (EAP) in Urban
Year Rural Urban Totai Agriculture Urban  Total Total  Urban Sector
{1,000 persons) {percent)
1645 6,800.7 QU264 18,7351 2,022.0 2,0600.2 52228 5,520.2 2,807.6 10
1060 8,885.7 10,3770 19,2027 2,643.5 2,7183 5301.8 5,0085 3,655.0 1
1967 0624 108317 19,7041 2,003.0 2,820.1 5,483.7 5,879.6 3,216.0 12
1968 Y0422 11,2805 20,3287 2,084.0 20778 560024 60,0038 3,379.2 12
1969 D 0172 11,7340 20,8518 2,705.1 31050 5,870.1 6,248.9 3,543.8 11
1070 90,1840 12,1795 21,3044 2,722.4 3,340.46,002.8 06,431.0 3,708.6 10
1071 0,242.1  12,622.0 21,805.0 2,730.6 3,491.1 0,227.7 6,613.1 3,876.5 10
1972 0.290.9 13,002.8 22,353.7 2,748.3 3,000.9 £,415.2 6,793.8 4,045.5 9
1073 9,332.3  13,497.7  22,830.0 2,757.7 3,720.1 0,477.8 6,973.0 4,215.3 12
1074 Y3780 13,8950 23,273.0 2,789.9 3,806.7 0,050.6 7,165.5 4,375.6 12
1075 0,421.0  14,303.0  23,724.0 2,821.0 4,136.7 0,958.3 7,480.1 4,6058.5 11
1976 0,462.0  14,723.0 24,185.0 2,852.8 4,432.4 7,285.2 7,799.7 4,946.9 10
1077 0d08.6 15,156.0 24,654.0 2,883.0 4,676.0 7,559.0 8,047.2 5,163.6 9
1078 9,530.0  15,602.0 25,132.0 2,012.4 4,092.6 7,005.0 8,345.0 5,432.6 8
1970 9,560.0  16,000.0 25,020.0 2,941.0 5,240.7 8,188.3 8,713.6 5.772.0 Y
1080 9,585.0 15,532.0 26,117.0 2,060.5 5,570.6  8,540.1 9,159.0 06,189.5 10
1981 9,005.0 17,018.0 26,623.0 2,995.8 50712 8,067.0 9,207.4 6,211.6 Y
1082 9,6022.0 17,5180 27,140.0 3,021.3 50043 8,925.6° 9,531.0 6,509.7 9
1083 9.033.0 18,033.0 27.000.0 3,045.0 0,030.3 0,084.3 9,830.8 06,785.8 11

Sources: Corporacion Centro Regional de Poblacion, “Area Socio Econdmica: Maodelo de Corto P

Notes:

100

data.

Rate of unemployment is derived from the following equation:

(Total employment - Agricultural employment;/ (EAP - Agricultural employment).

lazo,” unpublished
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