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Abstract 

The U.S. role in world cotton production and trade has changed. 
The U.S. share of total world production decreased from 20% in 1968 to 
15% in 1984. Export share declined from 29% in 1978 to 10"': in 1985. 
The purpose of this study was to determine the long-run competitive 
position of the U.S. cotton production sector in the world market. Data 
on cotton production costs, adjusted for input subsidies, were compiled 
for the U.S. and eight foreign exporting countries. 

It was concluded that the U.S. is competitive in terms of 
production cost and remains a low cost producer of cotton. However, 
overall competitiveness in the world market is also affected by 
political decisions and other economic factors within the exporting 
countries, as well as by production efficiencies. Two countries, 
Australia and Pakistan, had costs of production near U.S. costs, export 
to traditional U.S. markets, and present potential problems for U.S. 
exporters in Asian markets. 
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COMPARATIVE COSTS OF PRODUCING COTTON IN 
MAJOR EXPORTING COUNTRIES 

PrisciVla A. Andrew and Don E. Ethridge 

Introduction 

Cotton is a major commodity in international trade for the United 

States. The value of cotton exports in 1984 was S2.4 billion, 

comprisinq over 6% of the total agricultural export value in recent 

years (USDA, Dec. 1984). The United States exports over one-third o"̂  

its cotton production (Duffy et al.). However, the U.S. role in world 

cotton production and trade has changed. In 1918, the United States was 

producing 62% of the total world production of cotton. During 1934-

1938, cotton grown in the U.S. had decreased to 40%. The amount had 

further decreased to 26% by 1958"^ and was slightly over 20̂ '. in 1968. Rv 

1984 the percentage of cotton produced in the U.S. had declined to 15%. 

Still, U.S. export share of world cotton trade remains high. In 

1978, U.S. exports represented 29% of world cotton trade, 8°/ above the 

previous year's level. Smaller beginning stocks in the importing 

countries was the main factor behind the higher trade volumes. These 

forces, together with the devalued dollar, caused U.S. exports to rise 

further in 1979. In 1981, U.S. exports declined due to factors such as 

a worldwide recession, large world stocks, and a strong U.S. dollar that 

made U.S. cotton relatively more expensive in the world market (Ethridge 

Former Research Assistant and Professor, respectively. Department of 
Agricultural Economics, Texas Tech University. Andrew is now with the 
Foreign Agricultural Service, USDA. 

^ Years refer to marketing years; 1958 refers to the Aug. 1, 1958-Julv 
31, 1959 marketing year. 



and Caillavet). Since then, U.S. exports declined further to 2.1 

million bales in 1985 but recovered to 6.8 million bales in 1986 (USDA, 

Nov. 1986). As world prices dropped in 1985, U.S. cotton was effec

tively priced out of international markets and export share fell from 

31% in 1984 to 10% in 1985. Despite these events, U.S. export sales 

account for a relatively larqe percentage of U.S. cotton fiber sales. 

In the 1980-1984 period, over 30% of all market receipts from cotton 

were trom export sales. 

Half of all U.S. cotton exports are purchased by a group of eight 

Asian nations (Table 1) consisting o"*" the Republic of Korea, Japan, 

Taiwan, Indonesia, Hong Kong. Thailand, Malaysia, and Singapore. These 

eight nations are also major exporters of textile products, a signi

ficant portion of which are purchased by the U.S. China, Pakistan, and 

India are also maior textile exporters to the U.S. However, of the 

approximately 1.8 million bales of cotton embodied in textiles imported 

by the U.S., only about 12.9% of it is estimated to be U.S. cotton 

(Ethridge). In other words, for every eight bales of foreign cotton 

textiles imported into the U.S., only one of them is U.S. cotton and the 

other seven are foreign grown. Added to this, China was a net importer 

of cotton prior to 1983 and was considered to be a major market for U.S. 

cotton exports. China has become a net exporter with exports of 1.5 

million bales in 1985 and an exportable surplus approaching a level of 

27 million bales (Ethridge and Caillavet). 

Foreign consumption of cotton fiber is influenced by many economic 

factors, including the U.S. price of cotton, other countries' cotton 

prices, textile activity, stocks of cotton available, and exchange 



Table 1. U.S. Cotton Exports to Major Importing Countries, 1976-1985. 

Country 

Taiwan 

Hong Kong 

Indonesia 

Japan 

South Korea 

Malaysia 

Philippines 

Singapore 

Thailand 

Belgium 

France 

Germany FR 

Italy 

Netherlands 

U. Kingdom 

1976 

451 

379 

199 

1,020 

958 

43 

92 

33 

174 

16 

47 

37 

89 

12 

69 

1977 

512 

503 

234 

1,077 

1,231 

54 

104 

23 

170 

9 

84 

68 

81 

21 

62 

1978 

454 

427 

236 

1,342 

1,278 

58 

124 

13 

243 

15 

63 

96 

145 

18 

72 

1979 

728 

636 

297 

1,588 

1,484 

51 

145 

33 

260 

26 

92 

204 

185 

11 

72 

Marketi 

1980 

,000 48( 

351 

205 

238 

1,139 

1,303 

26 

85 

11 

207 

7 

42 

112 

54 

1 

38 

ing Yeai 

1981 

) lb. bi 

777 

243 

286 

1,626 

1,412 

53 

58 

16 

167 

35 

58 

119 

106 

2 

43 

r 

1982 

378 

158 

268 

1,286 

1,322 

30 

72 

13 

197 

12 

45 

163 

104 

7 

50 

1983 

495 

283 

320 

1,709 

1,269 

50 

59 

17 

244 

66 

154 

195 

252 

6 

67 

1984 

513 

125 

258 

1.464 

1,257 

42 

58 

11 

139 

64 

154 

195 

301 

4 

72 

1985 

46 

1 

105 

520 

513 

9 

8 

3 

17 

13 

8 

85 

91 

1 

35 

Source: International Cotton Advisory Committee, "Cotton: World Statistics," 
various issues, 1950-1985. 



ralps. Large foroign stocks of cotton threaten the U.S. capability to 

export sufficient Quantities at prices adeouate to sustain domestic 

cotton producers, especially when exchange rates make U.S. commodities 

expensive in terms of foreign currencies. Between 1980 and 1985, the 

index of the effective dollar exchange rate against a weighted average 

of the major currencies increased more than 43% (Ethridge and 

Caillavet). On November 8, 1985, the price of Memphis Territory 

Middling 1-3/3^-inch cotton delivered to Northern Europe was $0.69/lb. 

At the same time, prices for cotton of equivalent quality from 

Guatemala, Russia, Australia, French West Africa, and Mexico averaged 

$0.48/lb. (USDA, 1981-1986). 

Additionally, many foreign exporters such as the People's Republic 

of China (PRC) and the Soviet Union (USSR) are centrally planned nations 

where production, import, and export decisions are made independent of 

relative prices and comparative advantage. China has been detrimental 

to U.S. cotton producers by securing some of the U.S. export market and 

depressing prices with large stocks. Recently, Australia has become a 

net exporter of cotton, exporting 1.2 million bales of cotton in 1985 

(International Cotton Advisory Committee, 1950-1985). 

The extent to which the recent decline in U.S. export sales is due 

to short-term disruptions such as the appreciated dollar and China's 

cotton stocks and the extent to which it can be attributed to other 

countries being more efficient in cotton production than the U.S. is not 

known. Long-run competitiveness is determined to a substantial extent 

by the costs of producing and marketing cotton and the factors affecting 

production costs can be analyzed to determine if the U.S. is less 



efficient in the production of cotton. U.S. production efficiency is 

requisite to maintaining a viable, economically efficient cotton 

industry that can compete over the long-run. Furthermore, an under

standing of exogenous factors at work in domestic and international 

markets which are determining the U.S. competitive position in the 

world cotton market is needed. 

Objectives 

The general objective of this study was to evaluate the lona-run 

competitive position of the United States cotton production sector in 

the world market. The specific objectives were to: 

1. Estimate the costs of production for the major cotton 

exporting countries; 

2. Determine subsidies and penalties which affect the costs of 

production for the U.S. and other competing exporting 

countries; 

3. Adjust the costs of production for subsidies and penalties and 

estimate comparable costs of production for the U.S. and its 

competitors; and 

4. Compare the countries' costs of production at alternative 

exchange rates. 

Overview of the Study 

The issue of U.S. competitive position in world markets has been 

studied by several groups in recent years. Sumner evaluated U.S. 

competitiveness in a group of agricultural commodities using general 



productivity indices such as labor productivity growth and crop yield 

growth. Polopolus further suggested that productivity growth is a 

primary consideration in maintaining a favorable competitive position. 

Paarlberq et al. compared costs of producing grains and soybeans across 

countries in the 1980-82 period. USDA (Dunmore) analyzed competi

tiveness of U.S. wheat, corn, soybeans, cotton, peanuts, and tobacco. 

Effects of exchange rates on U.S. agricultural trade have been reported 

by Collins, Chambers, and Just, and the International Monetary Fund 

(1984). Ortmann, Valter, and Rask analyzed corn, wheat, and soybean 

production and marketing costs among eight exporting countries. Among 

their findings was that Argentina has a competitive advantage over other 

countries studied in the production of all three commodities. 

Comparing costs across countries is extremely difficult. Cost and 

subsidy data for countries are often hard to locate and frequently 

incomplete. Furthermore, reliability of the data is sometimes 

questionable. Also, government policies and exchange rates can alter 

production costs and complicate the issues. In light of the 

difficulties, this was an exploratory study in which only the production 

costs in each country were evaluated. Transportation, handling, 

merchandising, and other marketing costs were not included in the 

analysis nor were political, military, or other motivators for altering 

trade. While the study was limited in its scope to an analysis of 

production costs, an analysis of those costs can make a substantial 

contribution to understanding the economic forces at work. 

It should be recognized that the intent of this study was not to 

determine comparative advantage, i.e., the relative trade advantage of 



the various countries. Research indicates that the U.S. has a 

comparative advantage in agricultural goods (Volrath; Paarlberg et al.), 

but the relevance o-̂  the comparative advantage concept may be questioned 

when dealing with many countries and/or many commodities or only one 

commodity (Sumner). Effects of trade and other government policies on 

international markets were likewise not considered in this analysis. 

However, the U.S. Department of Agriculture (1987) has applied concepts 

of producer and consumer subsidy equivalents, i.e., effects on producers 

and consumers of policies which separate domestic and external prices, 

with various agricultural commodities. 

In order to compare costs of production for the U.S. and its 

competitors, the general approach was to obtain or develop cost of 

producing cotton enterprise budgets for the major cotton exporting 

countries. Cost data for the budgets were collected from several 

different sources. Prior surveys conducted by the International Cotton 

Advisory Committee (ICAC) and the Foreign Agricultural Service (FAS), 

USDA were the primary sources for foreign countries' cost data. The 

Economic Research Service (ERS^, USDA provided all the cost data for the 

U.S. 

The budgets were designed to show variable and fixed costs per acre 

and per pound in each country's own currency. To estimate comparable 

costs of production for the U.S. and its competitors, costs in the 

budgets were adjusted for input subsidies. National Cotton Council of 

America (NCC) and the FAS information on subsidies, incentives, and 

disincentives were used to adjust costs to reflect "real" or unsub-

sidized costs. Output subsidies were not considered because they do not 

directly affect production costs. 
7 



Exchange rates affect a country's exports by affecting the 

purchasing power ot one country's currency for another country's goods. 

Using the exchange rate conversions published by the International 

^^onetary Fund (I^F), all countries' costs per pound were converted to 

U.S. dollars by using (a) the annual exchange rate for each country and 

(b) a mean (1970-1985) exchanae rate for each country. 

Countries Studied 

Major countries exporting cotton include Australia, Brazil, 

China, Egypt, El Salvador, Guatemala, India, Mexico, Nicaragua, 

Pakistan, Sudan, Turkey, the Soviet Union, and the U.S. Each of these 

fourteen countries is discussed and reasons for inclusion of selected 

countries in the analysis and exclusion of others are given below. 

Australia's cotton industry has grown rapidly in recent years with 

production increasing 171% between 1979 and 1985. Both yields and 

acreage increased. Much of the increase was due to favorable weather 

conditions, improved cotton varieties, improved production methods, and 

a larger labor force (USDA, Aug. 1986). In 1986, Australia's world 

cotton export market share was 6% compared to 3% in 1985. Domestic 

consumption was only 101- of domestic production, with the remainder 

exported. 

Australian cotton producers sell their cotton to the gins, which in 

turn sell directly to mills or foreign buyers. There are two major 

private ginners and a government-owned cotton marketing board (NCC). 

There was an import-parity price support system for domestic sales in 

effect during 1982. Price was calculated by adding freight differ

entials to Liverpool prices (quoted in $US/kg) and converting to 

8 



Australian currency. Cotton exports are traded on the basis of world 

market prices for equivalent quality. Their principal export markets 

are the Asian markets (70% to Japan and Taiwan), in direct competition 

with the U.S. 

Between 1979 and 1985, cotton acreage in China increased 51%, 

cotton yields increased 83% and cotton production rose 176%. Con

sumption increased by only 17% (ICAC, 1950-85). The large production 

increases and slower consumption growth caused China to become an 

important supplier of raw cotton in the international market. In 1985, 

China exported 1.6 million bales compared to 100,000 bales in 1982. The 

new contract system in China is probably the main reason for the 

increase in production (Wagley). Under this system, farmers are under a 

production contract in which quotas are used. Once the farmer meets the 

production requirements of the state, the remaining production belongs 

to the producer. The government is the sole buyer and seller of cotton 

through the National Raw Material Import and Export Corporation, which 

was created to handle exports of Chinese cotton. Procurement prices are 

set at favorable levels to encourage production and bonuses above the 

procurement price are included for production above the quota level. 

They are also offered favorable input prices for fertilizers and 

chemicals (NCC). 

China is the largest producer of cotton, producing 19.1 million 

bales in 1985 and holding 40% of world stocks. Their share of the world 

export market in 1985 was 12%, moving from a net import position of ^ 

million bales in 1979 to a net export position of 1.6 million bales in 



1985. Cotton exports have been predicted to reach a level of 3 million 

bales by 1990 (Wagley). 

Latin American countries' exports of cotton account for about 12% 

of world trade and their total share of world production has not changed 

appreciably over the last two decades (ICAC, 1950-85). Brazil is 

directing its export potential to the production of yarn and fabricated 

articles, but still competes with the U.S. in the Asian cotton markets 

(Orlandi). Brazil subsidizes exports by selling directly out of govern

ment stocks. In the Brazilian marketing system, cotton is sometimes 

sold through a middleman, but is most often sold to the gin. Producers 

are paid on the basis of quality. Gins sell to merchants or brokers who 

sell to domestic mills or for export. Cotton export and domestic prices 

are usually the same. Movement of cotton in Brazil is 20% by rail and 

80% by truck. Exporters cannot deal in foreign currencies. All 

cotton prices are quoted in U.S. dollars and payment is made to the 

central bank, which issues cruzeiros to the exporter at the current 

exchange rate. World prices are paid for loan cotton and the government 

absorbs the loss when world prices are below loan rates. 

With a production of 1.4 million bales in 1981, Mexico was the 

largest cotton producer in Latin America next to Brazil, and ranked 

ninth worldwide. Its world export share is about 2% and export sales 

are concentrated (65-80%) in the Far East (Orlandi). Mexican cotton 

producers sell their cotton to major cotton dealers who control about 

80% of total cotton sales. Dealers export the cotton or sell to 

domestic mills or the government-owned cotton company. Ginning is done 

by dealers or by ejidatorio fanners (farmers with a lifetime right to 

10 



farm government-owned communal land) or small landowner farmers who 

cooperatively own gins. Exporters are required to deposit export 

revenues in the Bank of Mexico and receive pesos at a controlled rate 

lower than the free market rate. Dealers pay the cost of getting cotton 

from the gin to the mill or to the port. 

Among the Central American countries, Guatemala ranks first in 

cotton production with exports going mainly to the Far East. Nicaragua 

is second with exports concentrated in Asia. El Salvador also exports 

50% of its cotton to Asia. In Guatemala, farmers sell directly to the 

cooperatives or to merchants or traders, who in turn sell to domestic 

mills or to foreign importers (Orlandi). The Guatemalan government 

purchases the dollars received for exports at two exchange rates: 50% 

at the free floating rate and 50% at the official rate of one auetzel to 

one dollar. In El Salvador, the cooperative markets the entire cotton 

crop for domestic use and for export. Most of the crop is exported. 

Final payment to the producer is determined by its quality when the 

cotton is delivered to the mill. Producers in Nicaragua sell most of 

their cotton (before or after ginning) directly to exporters. Over 90% 

of the crop is exported. Exporters buy directly from gins and 

cooperatives as well as from growers. 

Pakistan is a major cotton export competitor with the U.S. Foreign 

exchange earned from Pakistan's cotton exports is a large part of 

national income, suggesting that the government will continue to 

aggressively promote exports (USDA, Aug. 1986). Exports were 2.1 

million bales in 1985, over 40% going to Asian markets. Their world 

export share of 6% in 1984 increased to 15% in 1985. Pakistan's 

marketing and distribution system entails several steps. Farmers sell 

11 



their seed-cotton to privately owned gins. The gins are required by law 

to pay the producers a minimum guaranteed price determined by the 

government through the Cotton Export Corporation (CEC) of Pakistan 

(NCC). Prices are set on consideration of production costs, world and 

domestic cotton situation and domestic policy. Gins sell the cotton to 

either the CEC or to mills at a government set price. The CEC can then 

sell the cotton for export directly or through private traders, sell it 

to domestic mills, and/or store it. All Pakistani exports are control

led by the CEC. Payments for exports are accepted in convertible 

currency at the floating rate. No special freight rates for cotton are 

currently in effect (NCC). 

Turkey's cotton exports were 600,000 bales in 1985, ranking it 

eighth among exporters. However, Turkey maintains only 2% of world 

cotton export shares as most of its cotton exports are through textiles. 

Turkey competes with the U.S. in the West European markets, supplying 

70- of its cotton exports to Western Europe. Producers in Turkey sell 

seed-cotton to private merchants and cooperatives who cover the ginning 

charges and market cotton domestically and internationally (NCC). All 

hard currencies, as well as the Saudi riyal and Kuwait dinar, are 

accepted as payment for export sales. The Turkish government imposes an 

export tax on raw cotton exports in favor of textile exports. 

The Soviet Union is the second largest exporter of cotton, with a 

world export share of 15%. However, exports outside of Eastern Europe 

are minimal, being less than 30% of USSR exports. Consequently, their 

significance as a competitor for U.S. markets is limited and they were 

excluded from this study. Egypt and Sudan, though major producers and 

exporters of cotton, were also not considered in the analysis. Both 

12 



countries' export crop consists mainly of a long-staple cotton which 

does not compete with the U.S. medium- and short-staples '(ICAC, 

1950-1985). India was also eliminated from the study as exports are a 

small portion of their total production, and India's annual exports are 

erratic. 

General Procedures 

Budgets were the means used to compile and compare costs of 

production estimates among the major cotton exporters. Secondary data 

on production costs for the various countries were obtained from the 

ICAC and the USDA sources. 

The budgets were developed for per acre costs, then converted to 

per pound costs. All costs were separated into variable costs and fixed 

costs. Variable cost items are the out-of-pocket costs incurred during 

a production period and change as the amount of output of the production 

process changes. Fixed costs do not change in magnitude as the amount 

of output changes and are incurred even when production is not under

taken. Included in variable expenses were (a) seed, fertilizer, and 

chemicals, (b) labor (family and hired), (c) power (animal power and 

equipment power, including fuel, lubrication, electricity, and repairs'^, 

(d) net ginning costs, (e) irrigation costs, and (f) miscellaneous 

costs. 

Chemicals comprised all herbicides, insecticides, fungicides, and 

defoliants. Transportation to the gin was included in ginning charges 

and a net ginning charge was calculated by subtracting the value of the 

cottonseed from the ginning charge. Irrigation cost included water 

bought and irrigation equipment used. Miscellaneous costs included 

13 



items such as technical services, custom operations, etc. Fixed costs 

included general farm overhead (taxes, insurance, interest, capital 

replacement, recordkeeping, farm utilities, and general farm mainte

nance) and land costs. All interest was counted as a fixed cost for 

accounting purposes; data for most of the countries did not separate 

interest cost into its variable and fixed cost components. Capital 

replacement is the amount required to replace equipment and machinery. 

The land charge was calculated as land rent in most cases. Where data 

were not available, the term NA was used. 

The ability of individual countries to compete in world markets in 

the long-run is directly related to their costs of production relative 

to costs of foreign producers. Many countries subsidize farmers' 

inputs, reducing the producers' cost of production but not the cost to 

the country. As a result, disparities occur between real costs of 

production and costs distorted by the subsidies. To eliminate the 

distortions to costs, input subsidies were quantified from existing data 

to the extent possible and the costs of production in input subsidizing 

countries were increased by the amount of the subsidies. Output 

subsidies, on the other hand, were not considered in this analysis. 

Output subsidies include funding for such things as output price 

supports, producer transfers, export incentives, and research and 

development funding. These subsidies may affect average costs of 

production, but their effect is indirect and wery difficult to quantify 

without extensive knowledge of industry cost relationships. For example, 

low-interest loans on exports is a form of output subsidy which provides 

producers with an artificial competitive advantage in the export market. 

Low interest loans, an input subsidy, allow producers to sell more 

14 



cotton by making their cotton less costly to produce. The export 

subsidy reduces export costs, not the cost of producing the cotton. The 

motive for input subsidy is to reduce production costs, whereas an 

output subsidy increases output or exports heedless of its effect on 

costs of production. In fact, an output subsidy may raise average costs 

in the long-run because of the effect on input costs. Consequently, 

extensive prior knowledge of the shapes of the cost relationships would 

have to be known in order to adjust for output subsidies, and that 

information was not available and impractical to generate for this 

study. 

Variable and fixed costs per pound were calculated for each country 

by dividing per acre costs by a three-year weighted average yield. A 

weighted average yield was used to avoid distorting per pound costs from 

general yield variations. 

All costs were tabulated in each country's own currency and 

converted to U.S. dollars so that comparisons could be made. 

International Monetary Fund (IMF) statistics provided the exchange rate 

conversions. Costs were first compared using the exchange rate 

conversion in effect for each year for which cost data were available. 

Then all costs were compared using a mean exchange rate for each 

country. The mean rate was calculated for the years 1970-1985 for every 

country in the analysis. No separate adjustment was made for the 

effects of inflation because inflation differences among countries are 

accounted for in exchange rates. 

Data Sources 

Data for exchange rates, interest rates, and price indices were 

from the latest international financial statistics published by the IMF 

15 



(1^^6). The exchange rate used was the reported market rate for the 

period and expressed as U.S. dollars per unit of foreign currency. The 

bank rato or lending rate was used for individual countries' interest 

rate when available. For Guatemala, the bank discount rate was used in 

1975 because it was the only rate available. 

Data for area, yield, consumption, production, and exports of 

cotton were taken primarily from the ICAC (1950-1985) and USDA (1984, 

1970, 1971, 1980, June 1976, July 1976). Area for the U.S. was reported 

as total acres planted; for the other countries, total harvested acres 

was used. 

Information on production subsidies, incentives and disincentives 

were derived from the National Cotton Council and country specific 

publications from USDA, Foreign Agricultural Service. Cost of pro

duction data for the U.S. were from USDA, Economic Research Service. 

Production costs for other countries were from two different surveys 

done by the ICAC, from the USDA, Economic Research Service and Foreign 

Agricultural Service, and from the Bank of Guatemala. 

Specific information on individual country characteristics and 

production practices came from the National Cotton Council and the USDA, 

Economic Research Service and Foreign Agricultural Service. 

Costs of Producing Cotton 

United States 

Total costs per acre for the U.S. from 1974-1985 increased at an 

average rate of about 9% (Table 2). Variable costs per acre for the 

U.S. have shown some notable changes in recent years. The largest 

single expense item in cotton production costs was ginning. Despite the 

1@ 



Table 2. U.S. Cotton Production Costs. 1974-1985. 

Item 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

Variable Costs 
Nominal Dollars per Planted Acre -

Seed, Fertilizer, 

Chemicals 52.12 34.12 48.00 43.94 55.30 55.94 61.85 73.19 80.62 77.30 81.14 78.48 

Power 17.32 39.11 41.30 49.72 40.13 53.07 63.52 52.56 54.88 52.51 49.44 47.08 

Labor 14.79 17.63 20.74 24.03 32.69 37.15 39.07 30.41 32.85 32.79 32.62 34.39 

Irrigation * 3.00 3.37 4.24 3.50 3.88 3.94 5.41 6.48 6.27 6.37 6.35 

Net Ginning -23.40 -15.59 -19.80 -16.00 -6.91 -8.64 -6.14 8.01 14.70 -20.45 8.00 25.75 

Miscellaneous 19.59 7.19 8.08 10.18 8.40 8.87 9.81 16.63 18.56 18.28 18.77 19.38 

Subtotal 80.42 105.46 101.69 116.11 133.11 150.27 172.05 186.21 207.84 166.70 196.34 211.43 

Fixed Costs 

Farm Overhead 83.98 68.48 93.18 81.19 72.56 83.51 87.20 121.96 132.19 134.01 134.95 130.26 

Land * 25.86 33.42 32.10 40.77 49.31 43.24 50.55 58.00 62.84 60.45 57.87 

Subtotal 83.98 94.34 111.27 113.29 113.33 132.82 130.44 172.51 190.19 196.85 195.40 188.13 

Total costs 164.40 199.80 212.96 229.40 246.44 283.09 302.49 358.72 398.03 363.55 391.74 399.56 

Average Yield (Ibs/ac) 451 434 416 457 

Total Cost/lb. ($) 0.36 0.46 0.51 0.50 

Variable Cost/lb. ($) 0.18 0.24 0.24 0.25 

444 

0.56 

0.30 

467 

0.61 

0.32 

419 

0.72 

0.41 

464 

0.75 

0.40 

476 

0.84 

0.44 

521 

0.70 

0.32 

532 

0.74 

0.37 

545 

0.73 

0.39 

*Not reported separately. 
Sources: McElroy and Gustafson; USDA (ECIFS 4-1, 5-1). 
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increases in net ginning charges, total variable costs per acre over the 

same period increased only 41%. As a percentage of total costs, vari

able costs remained constant at 53" of total costs. All other input 

costs except ginning decreased in 1985, offsetting the ginning charge 

increase. Labor costs were 1% less in 1985 than in 1979. Custom 

operations costs increased 4% in 1985, but increased 84% between 1979 

and 1985. Power costs decreased between 1979 and 1985. Irrigation 

costs, though showing a slight decrease in 1985, increased 64% over 1979 

costs. Seed, fertilizer, and chemical costs decreased in recent years 

but increased 41, 61, and 31%, respectively, in 1985 from 1979 levels. 

Fixed costs per acre remained relatively constant over the study 

period except for interest payments. In 1981, interest costs rose 166% 

over the previous year, but interest rates declined in 1985. Interest 

costs reached a high of $68.81 per acre in 1984 but decreased to $42.04 

per acre by 1985. As a percentage of total costs, fixed costs remained 

at about 47". 

Total costs per pound for the U.S. did not change substantially 

after 1980. Except for 1982, when total costs per pound reached a high 

of $0.84 because of increased ginning costs and higher interest rates, 

costs remained in the range of $0.70-$0.75/lb. Total variable costs per 

pound varied between $0.32 and $0.44/lb. for the same years. 

Per pound costs for the different cotton producing regions of the 

U.S. reveal some patterns (Table 3). The Southeast region of the U.S. 

shows the least cost increase per acre since 1974 (10%) and the 

Southwest region is next at 11%. The Midsouth area and the West have 

experienced increases of 13% and 15%, respectively. The Southeast 

region experienced the highest costs per pound over the 1974-1985 
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Table 3. U.S. Regional Cotton Production Costs. 1974-1985. 

Item 1974 1975 1975 1977 1973 1979 1980 1981 1982 1983 1984 1985 

- - - - - - - - - - . - - . Nominal Dollars per Planted Acre- - - - . _ . . - - . 
Southeast 

Total Variable Costs 113.90 149.57 136.78 136.52 192.45 211.13 244.85 231.91 262.13 217.25 256.54 254.49 

Total Fixed Costs 52.92 88.96 101.31 91.46 113.16 134.28 135.59 165.19 199.42 196.09 214.95 174.62 

Total Costs 166.82 238.53 238.09 227.98 305.61 345.41 380.44 397.10 461.55 413.34 471.49 429.11 

Average Yield (Ibs/ac) 

Total Cost per/lb. ($) 

Variable Cost/lb. ($) 

Midsouth 

Total Variable Costs 

Total Fixed Costs 

Total Costs 

Average Yield (Ibs/ac) 

Total Cost/lb. ($) 

Variable Cost/lb. ($) 

Southwest 

413 

0.40 

0.28 

75.74 

57.75 

133.49 

423 

0.32 

0.18 

- - -

416 

0.57 

0.36 

112.02 

116.73 

228.75 

435 

0.53 

0.26 

402 

0.59 

0.34 

106.80 

121.60 

228.40 

404 

0.57 

0.26 

337 

0.68 

0.41 

128.75 

142.36 

271.11 

435 

0.62 

0.30 

-

353 

0.87 

0.55 

Nomina 

152.62 

142.37 

294.99 

446 

0.66 

0.34 

Nomina' 

383 

0.90 

0.55 

1 Dollars 

163.37 

158.97 

322.34 

524 

0.62 

0.31 

1 Dollars 

425 

0.90 

0.58 

; per PI 

197.40 

154.51 

351.91 

476 

0.74 

0.41 

, per PI 

456 

0.87 

0.51 

532 

0.87 

0.49 

anted Acre- - -

198.70 

173.63 

372.33 

493 

0.76 

0.40 

anted Aci 

226.66 

225.85 

452.51 

539 

0.84 

0.42 

567 

0.73 

0.38 

- -

178.75 

197.88 

376.63 

598 

0.63 

0.30 

640 

0.74 

0.40 

-

222.65 

211.73 

434.38 

665 

0.65 

0.33 

639 

0.6^ 

0.40 

223.10 

205.39 

428.49 

644 

0.67 

0.35 

Total Variable Costs 56.75 60.25 56.13 64.67 76.30 93.03 107.02 124.03 124.27 107.54 136.93 139.65 

Total Fixed Costs 32.65 63.77 80.58 83.74 77.15 93.10 84.99 114.36 92.20 108.49 114.11 104.57 

Total Costs 89.40 124.02 136.71 148.41 153.45 186.13 192.01 238.39 216.47 216.03 251.04 244.22 

Average Yield (Ibs/ac) 

Total Cost/lb. ($) 

Variable Cost/lb. ($) 

West 

341 

0.26 

0.17 

305 

0.41 

0.20 

275 

0.50 

0.20 

339 

0.44 

0.19 

330 

0.47 

0.23 

Nominal 

337 

0.55 

0.28 

Dollars 

271 

0.71 

0.39 

per PI 

334 

0.71 

0.37 

anted Acre 

276 

0.78 

0.45 

313 

0.69 

0.34 

293 

0.86 

0.47 

326 

0.75 

0.43 

Total Variable Costs 153.07 244.85 228.78 247.87 300.57 334.81 379.44 388.39 423.46 353.42 408.06 352.93 

Total Fixed Costs 71.99 191.85 220.88 209.48 215.18 262.11 281.15 394.71 416.10 488.64 484.44 455.20 

Total Costs 225.06 436.70 449.66 457.35 515.75 596.92 660.59 783.10 839.56 842.06 892.50 808.13 

Average Yield (Ibs/ac) 

Total Cost/lb. {$) 

Variable Cost/lb. ($) 

Sources: McElroy and Gustafson; USDA (ECIFS 4-1. 5-1). 

923 

0.24 

0.17 

952 

0.46 

0.26 

1025 

0.44 

0.22 

1020 

0.45 

0.24 

908 

0.57 

0.33 

901 

0.66 

0.37 

916 

0.72 

0.41 

1051 

0.75 

0.37 

10^6 

0.78 

0.39 

1088 

0.77 

0.32 

1050 

0.85 

0.39 

iQqs 

0.74 

0.32 
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eleven-year period. Only in 1984 and 1985 were unit costs less than or 

equal to the other regions. Yields in the Southeast trended upward over 

the period of this study, with substantial increases evident in 1984 and 

1985. Nearly ideal weather conditions and very light insect pressure 

caused a dramatic increase in yields for these years (NCC). As a 

percentage of total costs, the Southeast had the highest variable costs, 

comprising 59 of total costs. Most of the high costs can be attributed 

to the use of chemicals. Chemical costs are about 40% of total variable 

costs per acre in the Southeast. 

Midsouth production costs per pound have been very competitive 

since 1983. Total costs and variable costs per pound were lower for 

1983-1985 than in any other region of the U.S. except for the West in 

1985. The Midsouth has also exhibited increased yields since 1974. 

Until 1979, total cost and variable costs per pound in the 

Southwest region were less or competitive with the other regions of the 

U.S. Beginning in 1980, costs per pound rose so that by 1985 the cost 

of producing cotton in the Southwest surpassed other regions. The 

increase in costs per pound is associated with declining average yields 

in the region. Average yield reached a high of 341 lbs./acre in 1974 

and has not reached that level since. Since yields did not increase 

enough to offset the yearly increase in variable and fixed costs, costs 

per pound increased. 

The Western region remained competitive throughout the eleven-year 

period with yields remaining high. Costs declined after 1982 as yields 

increased, and variable costs per pound were lowest in 1985 of all the 

regions. 
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Australia 

Cost data for Australia were available for the years 1981-1983 

(Table 4). During the years 1970-1980, Australia spent A$6.37 million 

per year for producer transfer payments and A$6.3 million per year for 

assistance programs (NCC). Producer transfer payments were not included 

as cost of production adjustments because they do not directly affect 

the cost of producing cotton. Assistance programs comprised all funding 

supplied by the government for cotton except for price supports. These 

included funding for adjustment/reconstruction projects, extension 

services, concessional credit, income tax concessions, research, 

production subsidies, export incentives, producer transfers, and 

fertilizer subsidies (NCC). Of the funding provided, only the 

concessional credit and fertilizer subsidies could be considered direct 

input subsidies. Because separate information on these input subsidies 

was not available, adjustment of costs by the amount of all of the 

subsidies would be an over-adjustment, and the impact of the total 

assistance package on average costs per pound for Australia was minor 

(about A$.02/lb.), no input subsidy adjustment was made on Australia's 

costs of production. 

Variable costs represent about 82 percent of total costs. Labor 

costs declined from 69'̂ ^ of total variable costs in 1981 to 54% in 1983. 

This may indicate that Australia's cotton production is becoming more 

highly capitalized, which will alter the proportion of fixed and 

variable costs. Custom operations, irrigation, and net ginning costs 

increased 166%, 68%, and 500%, respectively, from 1981 to 1983. Seed, 

fertilizer, and chemicals, on the other hand, remained almost constant 

over the three years. 
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Table 4. Australia's Cotton Production Costs, 1981-1983. 

Item 1981 1982 1983 

Average Yield (Ibs/ac) 

Exchange Rate (US$/A$) 

Total Cost/lb. (US$) 

Variable Cost/lb. (US$) 

A$/acre 

Variable Costs: 

Seed, Fertilizer, 

Chemicals 130.94 80.36 116.60 

Power* 

Labor 

Irrigation 

Net Ginning 

Miscellaneous 

Subtotal 

Fixed Costs: 

Farm Overhead 

Land 

Subtotal 

Total Costs NA 723.35 776.35 

427.92 

28.05 

8.42 

25.17 

620.50 

376.74 

56.22 

54.81 

18.99 

587.12 

339.33 

47.22 

53.33 

77.06 

633.54 

NA 

52.61 

NA 

91.23 

45-00 

136.23 

90.81 

52.00 

142.81 

1097 

1.1493 

NA 

0.66 

1040 

1.0174 

0.71 

0.57 

992 

0.9025 

0.70 

0.58 

*Not reported separately. 

Sources: ICAC (1982, 1984); IMF (1986). 
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Partial information on Australia's production costs in 1985 from 

Australia's Department of Agriculture were available (O'Brien). 

Variable costs other than labor were consistent with 1983 cost levels, 

but the 1985 cost estimates are not included in Table 4 because of the 

absence of labor costs. 

Brazil 

Production cost data for Brazil were for the years 1973, 1974, and 

1981 (Table 5). Costs in 1973 and 1974 are for South Brazil only, while 

1981 costs are for all of Brazil. Fixed cost data for Brazil are 

incomplete, although average fixed costs were computed for 1974 and 1981 

(USDA, Aug. 1976; NCC). 

Brazil has had a support price system in effect since 1981. Loans 

are obtained based on a minimum support price. If market prices fall 

below the minimum price, producers may repay the loan by forfeiting 

title to the cotton. Cotton is also exported free of the 13% sales tax 

on a quota of 200,000 metric tons. Exporters cannot deal in foreian 

currencies. Rather, prices are quoted in U.S. dollars, but payment is 

made to the Central Bank in Brazil, which in turn issues cruzeiros to 

the exporter using the official exchange rate (NCC). Brazil subsidizes 

interest rates; the amount of subsidy is not clear, but a 100% subsidy 

on interest rates was assumed for this study. 

Costs per acre have increased significantly in Brazil since 1^73, 

along with increasing subsidies. Yields per acre showed a downtrend 

over the same period despite increasing fertilizer and chemical usage. 

Variable costs per pound increased over 1,300° between 1974 and 1981 

(compared to 132% in the U.S. for the same period), reflecting the high 
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Table 5. Brazil's Cotton Production Costs, 1973, 1974, 1981 

Item 1973 1974 1981 

Variable Costs: 

Seed, Fertilizer, 

Chemicals 

Power* 

Labor 

Irrigation* 

Net Ginning 

Miscellaneous 

Subtotal 

- - - Cruzeiros/acre - - -

170-69 594.42 14,768.92 

597.42 743.04 3,683-93 

•165.01 -137.46 

45.52 52.01 

648.62 1,252.01 18,452.85 

0.00 

Fixed Costs: 

Farm Overhead 

Land 

Subtotal 

NA 

NA 

NA 

345.5r 

345.51 

NA 

7,843.79 

7,843.79 

Total Costs NA 1,597.52 26,296.64 

Adjustments (cruzeiros/ac) 

Average Yield (Ibs/ac) 

Exchange Rate ($/cruzeiros) 

Total Cost/lb. (US$) 

Variable Cost/lb- (USS) 

91.38 

295 

0.1526 

NA 

0.38 

291,01 

378 

0.1281 

0.64 

0.52 

4,520.95 

274 

0.0107 

1.20 

0.90 

*Not reported separately. 

1 
Includes land rent. 

Sources: ICAC (1982, 1984); IMF (1986). 
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rate of inflation. Labor declined from 92% of variable costs in 1973 to 

20% in 1981. Fertilizer went from 13 to 44% of variable costs, while 

chemicals went from 11 to 34% of total variable costs. No ginning costs 

or value of cottonseed were given for 1981; it was assumed that the 

value of cottonseed equaled the ginning charge, netting zero costs per 

acre. 

Central America 

There are five Central American countries which produce and export 

cotton: El Salvador, Costa Rica, Guatemala, Honduras, and Nicaragua. 

Costa Rica and Honduras were eliminated from the study because they 

export very little cotton. El Salvador exported 100,000 bales in 1985, 

Costa Rica exported none, Guatemala 200,000, Honduras 20,000, and 

Nicaragua 250,000 bales. Cost data were available for 1969 and 1982 for 

El Salvador, Guatemala, and Nicaragua. Included also were 1983 costs 

for El Salvador and 1984 costs for Guatemala. 

Guatemala was the only Central American country to report any 

subsidies. The government sells imported inputs to cotton farmers at 

the free rate of exchange and absorbs the cost of the difference between 

the market and official exchange rates. In 1984, 1.020 U.S. dollars 

were equal to one quetzal (NCC), but the official rate was one quetzal 

to one dollar. The subsidy, therefore, amounted to $0,020 per dollar of 

imported inputs. In 1984, the government paid US$31,648,700 for 

imported inputs (Bank of Guatemala). The production input subsidy was 

computed as: (US$31,648,700 imported inputs) (US$0,020 subsidy per USS 

imported) = US$632,974 total subsidy; (US$632,974)/(146,000 acres of 

cotton) = US$4.34/acre subsidy. It was assumed the same amount was 
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spent in 1982. Converting to quetzales using the market exchange rates 

of US$0.90581 quetzal in 1982 and US$1.020/quetzal in 1984 gave subsidy 

estimates of 3.93 quetzales/acre in 1982 and 4.43 quetzales/acre in 

1984. 

Costs have increased differently in the three Central American 

countries (Tables 6, 7, 8). In Guatemala, total costs per acre 

increased 47% between 1982 and 1984 and 14% between 1982 and 1983 in El 

Salvador. For all three countries, yields per acre are high compared to 

U.S. yields. Looking closer at this phenomenon reveals an increased 

usage of fertilizer and chemicals; these items comprised over 30% of 

total variable costs in 1982 for all three countries. Each country also 

appears to be labor intensive in cotton production. In Guatemala, labor 

costs were 54 of total variable costs in 1984, 51% in Nicaragua in 

1982, and 31% in El Salvador in 1983. Irrigation costs were nonexistent 

except in El Salvador, where they were only 4% of total variable costs. 

Net ginning costs, though increasing for all three countries, increased 

total costs by only 6% for El Salvador and 2% for Nicaragua. In 

Guatemala, net ginning costs were zero in 1982 and 1984. 

Data were missing for fixed costs in all three countries, making 

reliable comparisons disputable. Regardless of the inconsistencies in 

the fixed cost data, variable costs per pound of producing cotton in 

Central America were much higher than in the United States. 

China 

Production costs in China were available for the years 1978, 1979, 

1980, and 1983 (Table 9). Costs of some items were available for 1984, 

but the data were not complete enough to make an overall comparison. 
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Table 6. El Salvador's Cotton Production Costs, 1969, 1982, 
1983. 

Item 1969 1982 1983 

Variable Costs: 

Seed, Fertilizer, 

Chemicals 

Power* 

Labor 

Irrigation 

Net Ginning 

Miscellaneous 

Subtotal 

- - - - Colones/acre - - - -

172.50 

162.50 
• 

55.00 
• 

682.25 794.00 

881.24 

105.12 

88.93 
• 

280.00 1,703.54 

585.66 

130.23 

116.22 

281.33 

1907.44 

Fixed Costs: 

Farm Overhead 

Land 

Subtotal 

50.00 177.26 185.26 

75.00 144.68 144-76 

125.00 321.94 330.02 

Total Costs 405.00 2,025.48 2237-46 

Average Yield (Ibs/ac) 

Exchange Rate ($/colone) 

Total Cost/lb. (US$) 

Variable Cost/lb. (US$) 

747 

0.4000 

0.22 

0.15 

690 

0.3623 

1.06 

0.89 

691 

0.3742 

1.21 

1.03 

*Not reported separately. 

Sources: ICAC (1984); USDA (1970); IMF (1986). 
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Table 7. Guatemala's Cotton Production Costs, 1969, 1982, 
1984. 

Item 

Variable Costs: 

Seed, Fertilizer, 

Chemicals 

Power* 

Labor 

Irrigation 

Net Ginning 

Miscellaneous 

Subtotal 

1969 1982 1984 

- - - Quetzales/acre - - -

64.00 266.66 245.36 

60.00 

0.00 

-17.01 

NA 

106.99 

207.57 

0.00 

0.00 

2.14 

476.37 

362.99 

0-00 

0.00 

63.73 

672.08 

Fixed Costs: 

Farm Overhead 

Land 

Subtotal 

50-82 

20-00 

70-82 

NA 

9.34 

NA 

42.43 

NA 

NA 

Total Costs 177.81 NA NA 

Adjustments (quetzales/ac) 

Average Yield (Ibs/ac) 

Exchange Rate ($/quetzale) 

Total Cost/lb. (US$) 

Variable Cost/lb. (US$) 

NA 

725 

0.9970 

0.24 

0.15 

3.93 

961 

0.9058 

NA 

1.09 

4.43 

900 

1.0201 

NA 

1.45 

*Not reported separately. 

Sources: Bank of Guatemala; USDA (1970); IMF (1986). 
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Table 8. Nicaragua's Cotton Production Costs, 1969 and 
1982. 

Item 1969 1982 

Variable Costs: 

Seed, Fertilizer, 

Chemicals 

Power* 

Labor 

Irrigation 

Net Ginning 

Miscellaneous 

Subtotal 

- - Cordobas/acre - -

440.86 2,157.78 

524.84 

0.00 

-111.96 

853.74 

2 

5 

,975.70 

0.00 

136.35 

524.97 

,794.80 

Fixed Costs: 

Farm Overhead 

Land 

Subtotal 

136.96 

118.96 

255.92 

373.19 

172.12 

545.31 

Total Costs 1,109.66 6,340.11 

Average Yield (Ibs/ac) 

Exchange Rate ($/cordobas) 

Total Cost/lb. (US$) 

Variable Cost/lb. (US$) 

610 

0.1429 

0.71 

0.54 

710 

0.0995 

0.97 

0.81 

*Not reported separately. 

Sources: ICAC (1982); USDA (1970); IMF (1986) 
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Table 9. China's Cotton Production Costs, 1978-1984. 

Item 

Variable Costs: 

Seed, Fertilizer, 

Chemicals 

Power 

Labor 

Irrigation 

Net Ginning 

Miscellaneous 

Subtotal 

Fixed Costs: 

Farm Overhead 

Land 

Subtotal 

Total Costs 

1978^ 

145.48 

4.68 

312.09 

6.68 

0.00 

3.40 

472.33 

42.93 

NA 

NA 

NA 

1978^ 

228.17 
* 

293.87 
* 

0.00 
* 

522.04 

22.53 

NA 

NA 

NA 

1979^ 

112.57 

8.26 

286.83 

4.68 

0.00 

2.61 

414.95 

39.46 

NA 

NA 

NA 

1979^ 

- Yuan/ 

243.41 
* 

261.81 
* 

0.00 
* 

505.22 

23.86 

NA 

NA 

NA 

1980^ 

263.63 
• 

255.01 
* 

0.00 

* 

518.64 

22.83 

NA 

NA 

NA 

1983^ 

331.75 
* 

290.83 
• 

0.00 

* 

622.58 

24.59 

NA 

NA 

NA 

1984^ 

151.68 

NA 

36.39^ 

13.11 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

Adjustments (yuan/ac) NA NA NA NA NA NA NA 

Average Yield (Ibs/ac) 406 406 412 412 450 571 673 

Exchange Rate ($/yuan)^ 0.5940 0.5940 0.6431 0.6431 0.6670 0.5060 0.4310 

Total Cost/lb. (USS) NA NA NA NA NA NA NA 

Variable Cost/lb. (US$) 0.69 0.76 0.65 0.79 0.77 0.55 NA 

*Not reported separately. 

^Source: USDA (Sept. 1985). 
2 
Source: State Statistics Bureau, PRC. 

^Source: Wagley (1985). 
4 
Does not include family labor. 

^Source: IMF (1986). 
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Some comparisons can be made for selected inputs, however. Duplicate 

estimates were available for 1978 and 1979; although there are discre

pancies, both estimates are quoted. 

China has set procurement prices for cotton high enough to 

encourage cotton production. In the past, they have offered producers a 

30% bonus above the procurement price for production over the quota 

level (NCC). In 1985, farmers in areas north o-̂  the Huai River received 

bonuses on 80% of production over quota, and areas south of the river 

received 60% bonus. The government also guaranteed farmers grain 

rations for increased production, but eliminated the rations in 1985 

(Wagley). Favorable fertilizer, insecticide, herbicide, growth hor

mone, and growth regulator prices are offered to farmers. Despite the 

extent of the subsidies, none were quantifiable and thus the data 

presented on China's costs are unadjusted. Consequently, they cannot be 

compared directly to other countries' costs. 

China's cotton yields have been increasing. China increased yields 

87% since 1978. This is probably due to the increased use of chemicals 

and irrigation, which increased by 15% and 2.8 times in cost, respec

tively, between 1979 and 1984. Seed and fertilizer costs between 1979 

and 1984 remained fairly constant, but chemical costs increased over 

1,100%. Labor costs amounted to 56°' of total variable costs in 1979 and 

47% in 1983 (State Statistics Bureau). No meaningful fixed costs were 

available for any of the years. 

Because China is a centrally planned economy where production and 

export decisions are made without benefit of independent relative 

prices, comparing China's costs with the U.S. is suspect. It should be 

noted, however, that China's costs were much higher than U.S. costs even 
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wihtout adjustments for China's input subsidies and some missing cost 

items. 

Mexico 

Costs for Mexico were available for the years 1974, 1976, and 1982 

(Table 10). The 1974 costs were for irrigated cotton only, but 1976 and 

1982 costs were the average of irrigated and non-irrigated costs. 

Producers were subsidized with irrigation water from government-owned 

reservoirs in 1974; this subsidy was also assumed to be in effect in 

1976. The cost of the reservoir water to the farmers was 125 pesos per 

acre. Privately-owned well water cost 812.50 pesos per acre (USDA, July 

1976). It was assumed that the subsidy was the difference between the 

cost of privately-owned well water and the cost of reservoir water, as 

government irrigation investment averaged about 80% of all investments 

in the farm sector (Yates). Therefore, the irrigation subsidy for 1975 

and 1976 was 687.50 pesos per acre. 

Government interest rates on crop production were also subsidized 

in 1974 and 1976. The commercial rate was 12% in 1975 and the subsi

dized rate was 4.5%, making the interest subsidy 7.5%. The subsidy on 

an acre basis was computed for each year by multiplying 7.5% by one-

half of total variable costs: 56.00 pesos/acre in 1974 and 99.24 pesos/ 

acre in 1976- No subsidy information was available for 1982. 

During 1974-1976, Mexico had costs of production comparable to U.S. 

costs. By 1982, total costs per acre and per pound were substantially 

above those of the U.S. despite higher yields per acre. Mexico had 

large cost increases for all of its inputs. From 1976 to 1982, seed 

costs increased 85%, fertilizer and chemical costs 389%, irrigation 
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Table 10. 

Item 

Mexico's Cotton Production Costs, 

1974 

1974, 1976, 

1976 

1982. 

1982 

- - - - Pesos/acre - - - -

Variable Costs: 

Seed, Fertilizer, 

Chemicals 

Power* 

Labor 

Irrigation 

Net Ginning 

Miscellaneous 

Subtotal 

Fixed Costs: 

Farm Overhead 275.19 NA 5,575.89 

Land NA 93.89 4,046.94 

Subtotal NA NA 9,622.83 

Total Costs NA NA 51,651.96 

,410.36 

NA 

267.10 

-382.44 

198.30 

.493.32 

2 

2 

,205.58 

96.80 

343.99 

0.00 

NA 

,646.37 

10,156,52 

26,790.77 

940.91 

2,635.37 

1,505.46 

42,029.13 

Adjustments 

Average Yield (Ibs/ac) 

Exchange Rate ($/peso) 

Total Cost/lb. (US$) 

Variable Cost/lb. (US$) 

743.50 

739 

0.0800 

NA 

0.25 

786.74 

784 

0.0648 

NA 

0.28 

NA 

846 

0.0177 

1.08 

0.88 

*Not reported separately. 

Sources: ICAC (Oct. 1982); USDA (July 1976); IMF (1986). 
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F 3 % , and labor costs increased exponentially. Labor comprised 64% of 

total variable costs in 1982, with variable expenses being 81?" of total 

costs. Interest cost in 1982 amounted to $86.52 per acre in U.S. 

dollars compared to $56.47 per acre for the U.S. In 1982, the lending 

rate in Mexico was 46% because of the high rate of inflation. Land 

costs were also high in 1982, amounting to US$72.00, compared to $58.00 

per acre in the U.S. A ginning charge was not given for 1976, sug

gesting that the value of the cottonseed equaled the ginning charge. 

Pakistan 

Data on Pakistan show decreased costs per acre and per pound since 

1972 (Table 11). Costs per pound went from $1.26 in 1972 to $0.48/lb. 

in 1983. Compared with the U.S., Pakistan was a relatively low cost 

producer of cotton. In 1983, U.S. costs were $0.70/lb, while Pakistan's 

were $0.66/lb. Chemical costs increased over 100% while labor costs 

increased 52'. from 1982 to 1983. Ginning costs, on the other hand, 

decreased between 1982 and 1983. The combined lower yields and 

increased input costs for Pakistan resulted in higher costs per pound in 

1983. 

In Pakistan, the major production inputs are chemical fertilizers, 

pesticides, and water. Subsidies averaged 35% on the cost of fertilizer 

and 75% on pesticides (Khan). No exact quantification was available on 

the subsidy on irrigation, but a 50% subsidy was assumed for 1982 and 

1983 (63.50 rupees/acre and 63.54 rupees/acre, respectively). Pakistan 

also provided interest free loans to small farms in 1982 and 1983. 

Given an interest rate of 10%, the calculated interest subsidy on half 

of the total variable costs was 50.73 rupees/acre in 1982 and 74.15 

rupees/acre in 1983. 
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Table 11. Pakistan's Cotton Production Costs, 1972, 1982, 

1983. 

Item 1972 1982 1983 

- - - - Rupee/acre - - - -

Variable Costs: 

Seed, Fertilizer, 

Chemicals 997.19 300.81 822.95 

Power* 

Labor 

Irrigation 

Net Ginning 

Miscellaneous 

Subtotal 2,996.59 1,014.56 1,483.06 

Fixed Costs: 

Farm Overhead 

Land 

Subtotal 

Total Costs NA 1,682.23 2,125.33 

,775.57 

166.59 

0.00 

57.24 

587.39 

127.12 

-200.76 

NA 

895.64 

127.07 

-378.79 

16.19 

NA 

NA 

NA 

167.67 

500.00 

667.67 

142.27 

500.00 

642.27 

Adjustments 

Average Yield (Ibs/ac) 

Exchange Rate ($/rupee) 

Total Cost/lb. (US$) 

Variable Cost/lb. (US$) 

328.42 

305 

0.1152 

NA 

1.26 

207.54 

312 

0.0844 

0.51 

0.33 

230.95 

273 

0.0762 

0.66 

0.48 

*Not reported separately. 

Sources: ICAC (Oct. 1984); USDA (May 1980); IMF (1986). 
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Turkey 

Two years of cost data were available for Turkey, 1970 and 1983 

(Table 12). Costs for 1970 were for the Cukurova region of Turkey only, 

being the laraest growing area in Turkey with 59% of the acreage and 49% 

of the production during this period (USDA, July 1971). Costs were 

given separately for irrigated and non-irrigated regions in Cukurova, so 

a weighted average of the two was used. Irrigated land comprised 

446,000 acres and non-irrigated acreage was 165,000. No data on input 

subsidies were found. 

Labor constituted 46' of variable costs in 1983, suggesting a labor 

intensive production process compared to the U.S. Seed, fertilizer, and 

chemicals made up another 46% of total variable costs. Ginning cost 

information was not available but the value of the cottonseed was 

assumed to equal the ginning cost. Variable costs were 72% of total 

costs. There were scant data for fixed costs in both 1970 and 1983, but 

an interest cost was estimated for 1983 as one-half of total variable 

costs times a lending rate of 35.5%, the Turkish lending rate in 1983. 

Comparison of the Costs 

Table 13 summarizes costs of cotton production for the selected 

countries in the various years for which data were available. All costs 

are shown in U.S. dollars using the exchange rate conversion applicable 

for each country for that year. Variable costs per pound of cotton 

produced were lower in the U.S. than in all eight of the countries 

surveyed except Pakistan in 1982. In 1982, Pakistan's variable costs 

per pound were $0.33 compared to $0.44 cents in the U-S. However, when 

compared on total costs per pound, U.S. costs were higher in 1982 than 
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Table 12. Turkey's Cotton Production Costs, 1970 and 1983. 

Item 1970 1983 

- - Lira/acre - -

Variable Costs: 

Seed, Fertilizer, 

Chemicals 

Power* 

Labor 

Irrigation 

Net Ginning 

Miscellaneous 

Subtotal 

Fixed Costs: 

Farm Overhead 

Land 

Subtotal 

Total Costs 

264.27 

134.99 

46.85 

0.00 

25.29 

471-40 

31,788.75 

30,777.01 

4,694-46 

0.00 

NA 

67,260.22 

47.44 

NA 

NA 

NA 

11.938.69 

14,164.31 

26,103.00 

93,363.22 

Average Yield (Ibs/ac) 

Exchange Rate ($/lira) 

Total Cost per Pound (US$) 

Variable Cost per Pound (USS) 

586 

0.2100 

NA 

0.17 

721 

0.0044 

0.57 

0.41 

*Not reported separately. 

Sources: ICAC (Oct. 1984); USDA (July 1971); IMF (1986). 
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Table 13. Average Cost of Cotton Production by Country and 
Year. 

Country Year Cost/Acre ~" Cost/Lb. 
Variable Total Variable TotaT 
- - - - - - U.S. dollars - - - - - -

Australia 

Brazil 

China 

El Salvador 

Guatemala 

Mexico 

Nicaragua 

Pakistan 

Turkey 

U-S. 

1981 
1982 
1983 

1973 
1974 
1981 

1978 
1979 
1983 

1969 
1982 
1983 

1969 
1982 
1984 

1974 
1976 
1982 

1969 
1982 

1972 
1982 
1983 

1970 
1983 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

741.64 
623.39 
588.75 

112.92 
197.66 
245.82 

280.56 
266.85 
315.03 

112.00 
617.19 
713.76 

106.67 
1,046.63 
1,300.73 

184.98 
222.56 
743.92 

122.00 
576.58 

383-04 
103.15 
130.61 

98.99 
295.94 

80.42 
105.46 
101-69 
116.11 
133.11 
150.27 
172.05 
186.21 
207-84 
166.70 
196.34 
211.43 

NA 
761.99 
717-64 

NA 
NA 

329.75 

NA 
NA 
NA 

162.00 
733.83 
837.25 

177.28 
NA 
NA 

NA 
NA 

914.24 

158.57 
630.84 

NA 
159.50 
179.55 

NA 
358.26 

164.40 
199.80 
212.96 
229.40 
246.44 
200.01 
302.49 
225.07 
398.03 
363.55 
391.74 
364.39 

0.66 
0.57 
0.58 

0.38 
0.52 
0-90 

0-69 
0.65 
0.55 

0.15 
0.89 
1.03 

0.15 
0.45 
0.77 

0.25 
0.28 
0.88 

0.54 
0.81 

1.26 
0.33 
0-48 

0.17 
0.41 

0.18 
0.24 
0.24 
0.25 
0-30 
0.32 
0.41 
0.40 
0-44 
0.32 
0.37 
0.39 

NA 
0.71 
0.70 

NA 
NA 

1.20 

NA 
NA 
NA 

0.22 
1.06 
1.21 

0.24 
NA 
NA 

NA 
NA 

1.08 

0.71 
0.97 

NA 
0.51 
0-66 

NA 
0.57 

0.36 
0.46 
0.51 
0.50 
0.56 
0.61 
0.72 
0.75 
0.84 
0.70 
0.74 
0.67 
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costs in Pakistan and Australia and higher in 1983 than in Turkey and 

Pakistan. 

Fixed cost data indicate that the U.S. was more highly capitalized 

than other cotton exporting countries in 1982. Fixed costs were 48% of 

total costs in the U.S., and in Australia, Mexico, and Pakistan, fixed 

costs were 18, 19, and 35% of total costs, respectively. Conversely, 

the percentage of variable costs to fixed costs was lower in the U.S. 

than in other countries. When comparing labor costs in the U.S. with 

those in the other countries, labor costs for 1982 and 1983 represented 

only 16 and 20% of variable costs, whereas in Australia, Mexico, and 

Pakistan, labor costs in 1982 comprised 64, 64, and 58% of variable 

costs, respectively, and 46% in 1983 for Turkey. 

Table 14 shows variable costs and total costs as a percentage of 

U.S. costs, after adjustments. In 1982, total costs per pound were 15% 

lower in Australia than in the U.S. and 39% lower in Pakistan. In 1983, 

costs in Australia were equal to those in the U.S., but costs were 6% 

lower in Pakistan and 19% lower in Turkey than in the U.S. 

Effects of Exchange Rates 

A high valued dollar decreases exports as other currencies decline 

in value relative to the U.S. dollar. The exchange rate affects the 

purchasing power of one country's currency for another country's goods. 

Therefore, an appreciated dollar depresses U.S. exports and stimulates 

exports for foreign competitors. 

Table 15 presents the mean, standard deviation, and coefficient of 

variation (standard deviation f mean) for each country's exchange rate 

for the period 1970-1985. There are three distinct country groupings. 
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Table 14. Indices of Cost of Production. 
Index of Costs 

Country Year Cost/Lb. Relative to U.S 
Variable TotaT Variable Total 

- $/lb. - - (U.S. = 100) 

Australia 1981 0.66 NA 165 NA 
1982 0.57 0.71 130 85 
1983 0.58 0.70 181 100 

Brazil 1974 0.52 NA 289 NA 
1981 0.90 1.20 225 160 

China 1978 0.69 NA 230 NA 
1979 0.65 NA 203 NA 
1983 0.55 NA 172 NA 

El Salvador 1982 0.89 1.06 202 126 
1983 1.03 1.21 322 173 

Guatemala 1982 1.09 NA 248 NA 
1984 1.45 NA 392 NA 

Mexico 1974 0.25 NA 139 NA 
1976 0.28 NA 117 NA 
1982 0.88 1.08 200 129 

Nicaragua 1982 0.81 0.97 184 115 

Pakistan 1982 0.33 0.51 75 61 
1983 0.48 0.66 150 94 

Turkey 1983 0.41 0.57 128 81 
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Table 15. Exchange Rates: Means, Standard Deviations and Coefficients of Variation. 

Country 

Australia Brazil China El Salvador Guatemala Mexico Nicaragua Pakistan Turkev 

- - - - - - - - - - - - U . S . dollars per unit of foreign currency - - - - - - - - - - - -

Mean 1.1253 0.0815 0.5099 0.3520 0.8807 0.0498 0.1243 0.1086 0.0416 

Standard 
Deviation 0.1896 0.0764 0.0887 0.0328 0.0847 0.0291 0.0216 0.0^19 0.0310 

_ _ _ _ - _ _ _ > _ _ _ _ _ _ _ _ _ _ _ _ Percent - - - - - - - - - - - - - - - - - - - -
Coeffient of 

Variation 17 94 17 9 10 58 17 39 75 



El Salvador's and Guatemala's exchange rates varied within a very small 

range; coefficients of variation were 9-10%. Australia, China, and 

Nicaragua had coefficients of variation of 17%, indicating slightly less 

stable exchange rates. Brazil, Mexico, Pakistan, and Turkey had 

coefficients of variation between 39 and 94%, signifying wide 

fluctuations in the exchange rates for these countries between 1970 and 

1985. 

Table 16 shows cotton production costs of foreign producing 

countries using (a) the annual exchange rates for each country in each 

year and (b) the mean rate. Countries with low coefficients of 

variation in exchange rates had lower costs in U.S. dollars with mean 

rates than with annual rates. El Salvador's and Guatemala's costs of 

production decreased $0.02 and $0.11 per pound when the mean rate of 

exchange was used to convert to U.S. dollars. Australia's, China's, and 

Nicaragua's costs were $0.02 to $0.20 per pound higher when computing 

production costs with mean rates instead of with annual rates. 

Brazil's, Mexico's, Pakistan's, and Turkey's costs were $0.28 to $7.91 

per pound higher when using the mean rate. 

When there is not much variability in the exchange rate, it makes 

little difference whether the mean rate or the annual rate is used. 

However, when rates vary widely, the choice of exchange rate affects the 

comparisons of competitiveness. Consequently, comparisons of costs of 

production between countries are less reliable when exchange rates are 

more variable. 

Conclusions 

Some may believe that the reason for the decline in U.S. cotton 

exports is due to the decreasing competitiveness or comparative 
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Table 16. Average Costs Using Mean and Annual Exchange Rates. 
Country Cost/lb. Years 

1981 1982 1983 
Australia 

Brazil 

China 

El Salvador 

Guatemala 

Nicaragua 

Mexico 

Pakistan 

Turkey 

Total (Annual) 
Variable (Annual) 
Total (Mean) 
Variable (Mean) 

Total (Annual) 
Variable (Annual) 
Total (Mean) 
Variable (Mean) 

Variable (Annual) 
Variable (Mean) 

Total (Annual) 
Variable (Annual) 
Total (Mean) 
Variable (Mean) 

Total (Annual) 
Variable (Annual) 
Total (Mean) 
Variable (Mean) 

Total (Annual) 
Variable (Annual) 
Total (Mean) 
Variable (Mean) 

Total (Annual) 
Variable (Annual) 
Total (Mean) 
Variable (Mean) 

Total (Annual) 
Variable (Annual) 
Total (Mean) 
Variable (Mean) 

Total (Annual) 
Variable (Annual) 
Total (Mean) 
Variable (Mean) 

NA 
0.66 
NA 
0.65 

1973 
NA 
0.38 
NA 
0.20 

1978 
0.69 
0.59 

1969 
0.22 
0.15 
0.19 
0.13 

1969 
0.24 
0.15 
0.22 
0.13 

1974 
NA 
0.25 
NA 
0.15 

1972 
NA 
1.26 
NA 
1.18 

0.71 
0.57 
0.79 
0.63 

1974 
NA 
0.52 
NA 
0.33 

1979 
0.65 
0.52 

1982 
1.06 
0.89 
1.03 
0.87 

1982 
NA 
0.95 
NA 
0.40 

1969 
0.71 
0.54 
0.23 
0.17 

1976 
NA 
0.28 
NA 
0.22 

1982 
0.51 
0.33 
0.66 
0.43 

1970 
NA 
0.17 
NA 
0.03 

0.70 
0.58 
0.87 
0.72 

1981 
1.20 
0.90 
9.17 
6.83 

1983 
0.55 
0.55 

1983 
1.21 
1-03 
1.14 
0.97 

1984 
NA 
0.77 
NA 
0.68 

1982 
0.97 
0.81 
1.11 
1.01 

1982 
1.08 
0.88 
3.04 
2.47 

1983 
0.66 
0.48 
0.94 
0.68 

1983 
0.57 
0.41 
5.39 
3.88 
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advantage of the U.S. in the world market. This analysis, however, 

indicates that the U.S. is competitive and remains a low cost producer 

of cotton. Although fixed costs are higher in the U.S. and contribute a 

higher percentage to total costs in the U.S. than in competing exporting 

countries, total production costs for the U.S. are still competitive 

with all countries in the study and U.S. variable costs are consistently 

lower than all other countries studied. 

Three countries approximate U.S. costs in the world market. 

Australia's costs of production are near those of the U.S., while 

Pakistan's and Turkey's costs of production are below U.S. costs. 

Turkey, however, has been experiencing export declines in recent years 

due in part to an export tax on raw cotton, discouraging export sales in 

favor of textile exports. The Turkish lira was also quite unstable for 

the 1970-1985 period, leaving Turkey with an unreliable export pricing 

system for cotton. Pakistan, on the other hand, increased its exports 

but also displayed high variability in the rupee over time. 

Of these three countries, only Australia and Pakistan appear to be 

viable competitors with the U.S. Australia has experienced increases in 

production and exports and is located near traditional U.S. markets. 

Their cost of producing cotton is the same as the U.S., and they have 

had a relatively stable exchange rate. Australia may continue to 

compete directly with the U.S. Pakistan's competitiveness with the U.S. 

is more difficult to evaluate. Production costs are in line with U.S. 

costs and exports have been increasing and going to traditional U.S, 

customers, but Pakistan's exchange rates have not been stable. Whether 

buyers choose price stability for the long-run may determine a substan

tial part of their market position. 
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Considering China's dramatic entry into the cotton export market in 

recent years, there is potential for Chinese competition in U.S. mar

kets. It is difficult to predict whether China will emerge as a major 

competitor because their export situation depends on the Chinese 

government's willingness to subsidize cotton production and exports and 

to develop an export infrastructure (standard size bales, inter

national grading standards, etc.). Although the cost estimates for 

China are not highly reliable, the evidence indicates that China's 

production costs are higher than U.S. costs even without any adjustments 

for China's input subsidies. 

Precautions must be used in comparing costs of production across 

countries, however. Exchange rates affect cost comparisons and the 

extent to which they affect individual countries varies. Price risks 

due to unstable exchange rates are a matter for concern. As a buyer, 

predictability in pricing is a consideration when choosing a trading 

partner. When purchasing decisions are usually made prior to the 

completion of the production process, causing a certain amount of risk 

in itself, reliable pricing from an exporting country may be important. 

Accuracy of the survey data compels researchers to accept the 

results with caution. The validity of the data for the foreign 

countries is questionable and available data can be considered only as 

approximations to the real costs of production. What is needed is more 

accurate and detailed data for production costs and a greater degree of 

accuracy in estimating input subsidies and penalties. 

Subsidies and political motivations can also alter production costs 

and competitiveness of an exporting country. The lack of completeness 

and accuracy of the foreign data along with the reluctance of many 
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governments to divulge information on production costs and subsidies 

makes comparison of costs across countries a difficult and risky task. 

For instance, Turkey subsidized fertilizer until 1985, but costs could 

not be adjusted since no figures were given. For many countries, 

assumptions on the amount of the subsidies had to be made. 

Economic and political incentives for many countries, rather than 

comparative advantage, can guarantee whether a country remains a trader 

in the world cotton market. It has been shown that China's real cost of 

cotton production is above the U.S. cost of production, yet China has 

impacted world markets in recent years as a result of increased 

production incentives. Cotton production inputs are subsidized and 

public investment has gone into land and water resources for cotton 

production. 

Results of the study indicate that the U.S. remains a low cost 

producer of cotton in the world market over the long-run. How 

effectively the U.S. competes in the world market, however, may be 

determined more by political and economic decisions within the U.S. and 

other exporting countries than by production efficiencies. Political 

decisions on the part of U.S. competitors pose the threat, however, not 

the ability of the U-S. to produce as efficiently as other countries. 

Cotton is a very important cash crop for many countries and foreign 

exchange earned from cotton exports may be an essential part of national 

income. In addition to production efficiency, marketing costs and an 

efficient infrastructure can influence a country's cost advantage. The 

U.S. is held to have the best infrastructure for harvesting, handling, 

and marketing cotton in the world (Ethridge). All of these advantages 

are not readily transferable from one country to another, giving the 
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U.S. an economic advantage against competition. Because the infra

structure of the cotton industry in each country is an important element 

of global competition, further studies should include marketing cost 

data. The study is also limited in its scope because cost data for many 

countries extended only to 1983, but several major trade adjustments, 

including major exchange rate shifts, occurred in 1984 and 1985. 

Lastly, it should be noted that this study is not about comparative 

advantage because it does not compare trading advantages among countries 

considering a group of commodities. Rather, it deals with competitive 

advantage for a single commodity, cotton, as determined by relative 

production costs. 
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