
 

 
 Forecasting and Business Analytics, LLC 

 
  

Report to the Cotton Board 
June 2021 

COTTON RESEARCH AND 
PROMOTION PROGRAM: 
ECONOMIC EFFECTIVENESS 
STUDY UPDATE 

Prepared by: 
Dr. Oral Capps, Jr. and Dr. Gary W. Williams  



 

Forecasting and Business Analytics, LLC  i 

COTTON RESEARCH AND PROMOTION PROGRAM: 
ECONOMIC EFFECTIVENESS STUDY UPDATE 

 
Report to the Cotton Board 

 
Memphis, Tennessee 

June 2021  
 

Dr. Oral Capps, Jr. and Dr. Gary W. Williams 
Forecasting and Business Analytics, LLC (FABA)  

  

ABSTRACT 
This study of the effectiveness of the cotton checkoff program is the sixth commissioned by the 
Cotton Board since such evaluations became a requirement for all mandatory commodity checkoff 
programs under the 1996 Farm Bill. The report concludes that the cotton checkoff program has 
enhanced cotton and cottonseed demand, augmented U.S. cotton yields and production as well as 
cottonseed prices, generated a positive return to both cotton producers and importers, reduced the 
dependence of cotton producers on government farm programs, and benefited taxpayers. 
Additionally, due to investment in agricultural research, the checkoff program has reduced costs 
per acre planted of upland cotton, primarily for fertilizer, chemicals, fuel, and custom operations.  
 
Key words: cotton checkoff program, cotton, cottonseed, textiles, producer and importer 
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COTTON RESEARCH AND PROMOTION PROGRAM: 
ECONOMIC EFFECTIVENESS STUDY UPDATE 

 

EXECUTIVE SUMMARY 
 
This study of the effectiveness of the cotton checkoff program is the sixth commissioned by the 
Cotton Board since such evaluations became a requirement for all mandatory commodity checkoff 
programs under the 1996 Farm Bill. The cotton checkoff program was established under the Cotton 
Research and Promotion Act (CRPA) of 1966 in an effort to arrest the erosion of consumer demand 
for cotton “with the view of eventually reducing or eliminating the need for limiting marketings 
and supporting the price of cotton.”  The legislative intent of the CRPA and subsequent legislation, 
including the Cotton Research and Promotion Amendments Act (CRPAA) of 1990 was two-fold: 
(1) to authorize and enable the establishment of an effective and coordinated program of cotton 
research and promotion and (2) to reduce the dependence of cotton producers on government farm 
programs. From its inception, the Cotton Board has assessed all domestic cotton producers a 
percentage of their cotton sales as allowed for under the legislation to cover the costs of cotton 
research and promotion activities. The CRPAA of 1990 required cotton fiber and apparel product 
importers to pay a checkoff assessment as well.  
 
How effective has the cotton checkoff program been in expanding cotton demand and the demand 
for cotton fiber products? Are cotton producers and importers better off as a result of the program? 
That is, have the benefits to those who have paid for the program been greater than the costs?  Has 
the program reduced the dependence of producers on government support programs? In other 
words, has the program lowered the costs of federal cotton support programs? What have been the 
effects of checkoff dollars spent on agricultural research and cottonseed demand? This report 
examines these questions with a particular focus on measuring empirically: 
 

● the effects of the cotton checkoff program on the demand for raw cotton (mill level) and the 
demand for cotton fiber products (retail level); 

● the return to those who pay for cotton and cotton fiber promotion through their checkoff 
assessments (U.S. cotton producers and importers of cotton fiber products);  

● the implications of the checkoff-financed promotion for government cotton program costs;  

 the effects of the agricultural research programs funded with cotton checkoff dollars on 
harvested acreage, yields, and costs associated with fertilizer, chemicals, fuel, and custom 
operations per acre planted of upland cotton; and 

 the effects of cottonseed marketing expenditures on the disappearance and real prices received 
for cottonseed. 

 
Under the cotton checkoff program as authorized by Congress, a checkoff assessment of one dollar 
per bale sold plus a fractional percentage of the value of the bale (five-tenths of one percent) is 
collected by first handlers on domestically produced (raw) cotton, imported (raw) cotton, and the 
cotton content of imported fiber and apparel products. From 1981 to present, collections have 
ranged from $15 million to $91 million. Over the past decade, however, collections have been in 
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the range of $70 million to $91 million. Since 2010, nominal expenditures have varied from a low 
of $66.1 million to a high of $81.1 million. Currently, cotton checkoff expenditures are roughly 
$79.5 million. Cotton checkoff funds are used to finance various promotional activities at both the 
retail and mill levels of cotton markets in four general categories of expenditure: (1) marketing at 
the retail level as well as at the wholesale or business-to-business level; (2) textile research or non-
agricultural research (mill level); (3) agricultural research; and (4) cottonseed marketing. Since 
2016, marketing (retail level, wholesale level, and business-to-business) expenditures have 
accounted for 61% of checkoff expenditures, non-agricultural research for about 16%, agricultural 
research for 15.5%, and cottonseed marketing for only 0.5%. The remaining 7% is used to cover 
administrative costs. 
 
In this study, the impacts of cotton checkoff expenditures on demand as well as the returns to those 
who pay the checkoff assessments were measured using the Global Fiber Model (GFM) developed 
at Texas Tech University in a simulation analysis of the cotton checkoff program. The analysis 
focuses specifically on determining: (1) the effects of cotton promotion on the U.S. and world 
cotton and cotton fiber product markets; (2) the returns to domestic cotton producers and cotton 
importers from their investments in the checkoff program; and (3) the effects of the program in 
potentially reducing the dependence of producers on government support programs. First, the 
relationships between checkoff expenditures and the demand for cotton at the retail level and at 
the mill level were determined econometrically and incorporated into the Texas Tech GFM. The 
two key econometric relationships involve the demand for cotton fiber products and the demand 
for cotton at the mill level. The econometric results provide evidence that cotton checkoff 
expenditures associated with marketing and non-agricultural research (or textile research) have 
effectively shifted out the demand for cotton fiber products over time. The short-run advertising 
elasticity for cotton fiber products was found to be 0.05 while the cumulative (long-run) 
advertising elasticity was found to be 0.17. Similarly, the econometric analysis provides evidence 
that that cotton checkoff expenditures associated with non-agricultural research (or textile 
research) lead to increases in demand for cotton at the mill level. The short-run elasticity of non-
agricultural research expenditures with respect to cotton mill use was found to be 0.06 with a 
cumulative (long-run) elasticity of 0.21.  
 
Then, the GFM, modified for this analysis to include the econometric results for retail and mill-
level demand for cotton, was used to simulate two basic scenarios: (1) a baseline “With Checkoff 
Expenditures” scenario in which both retail-level and mill-level cotton checkoff promotion 
expenditures and the producer and importer assessment levels were set to their actual historical 
levels and (2) a counterfactual “Without Checkoff Expenditures” scenario in which those 
expenditures and producer checkoff assessments were set to zero over the history of the program.  
A comparison of the results of the two scenarios in terms of their effects on the levels of 
production, prices, consumption, mill use, trade, etc. in U.S. and world cotton and fiber markets 
provides direct measures of the market effects of the activities of the Cotton Board over time.  
Because no market forces other than cotton checkoff expenditures in the modified Global Fiber 
Model was allowed to change as the two simulation scenarios were conducted, this process 
effectively isolated the impacts of retail-level and the mill-level cotton checkoff expenditures on 
domestic and world fiber market quantities and prices. 
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The simulated markets effects of promotion are reported for two time periods: (1) crop years 
(August/July) 1986/87 through 2019/20, referred to as the “full” or “entire” period of analysis and 
(2) crop years (August/July) 2015/16 through 2019/20, referred to as the “most recent five-year” 
or “last five-year” period of analysis, corresponding to the five-year period since the last checkoff 
evaluation study was conducted. To facilitate comparisons with the results of past evaluations, the 
crop year 1986/87 was selected as the initial year for the analysis. 
 
Some highlights of the study findings are that the promotional activities of the cotton checkoff 
program:  

 Fostered growth in the U.S. and global cotton industry over 1986/87 to 2019/20, including 
average annual additions (or “lifts”) of: 

- almost 1% in average annual U.S. cotton production with much of the lift taking place in 
the West, Southeast, and the Southwest dryland regions; 

- 1.4% in average annual Chinese cotton production; 

- 14.6% and 2.1% in average annual U.S. and Chinese cotton mill use, respectively; 

- 16.0% in average annual Chinese cotton imports and -7.1% in annual average U.S. cotton 
exports; 

- about 13% in the annual average U.S. farm price and in the world price of cotton (A-index); 

- 14.4% in the average annual U.S. consumption of cotton fiber products and 18.4% in the 
average annual U.S. net imports of cotton fiber products from foreign mills; and 

- a 10 percentage point increase in the index of U.S. cotton fiber product prices. 

 Returned $6.4 per dollar invested in cotton promotion over 1986/87 to 2019/20 ($4.0 on a 
discounted basis to account for the time value of money), fairly evenly split between direct 
returns to producers in additional net revenue of $3.3 per checkoff dollar ($2.1 discounted) and 
reduced dependence on the government (government cotton program cost savings) of $3.1 per 
checkoff dollar ($2.0 discounted); 

 Returned $2.4 per dollar invested in cotton promotion over the most recent five years of 
2015/16-2019/20 ($1.7 on a discounted basis to account for the time value of money), with 
two-thirds as direct returns to producers in additional net revenue of $1.6 per checkoff dollar 
($1.2 discounted) and the remaining as dependence on the government (government cotton 
program cost savings) of $0.8 per checkoff dollar ($0.6 discounted); 

 Generated a total of $11.2 billion dollars of farm-level returns, 51% of which ($5.8 billion) 
accrued to producers as additional profit (net revenue) while 49% ($5.5 billion) worked to 
reduce government cotton program costs, thus reducing the dependence of cotton producers 
on government programs; 

 Accounted for 8.8% of the net revenue earned by cotton producers over the entire period of 
analysis and 12.2% over the last five years;  

 Returned $17.4 in after-tax (undiscounted) profit per dollar of cotton checkoff expenditure to 
retail cotton fiber importers since 1992/93 when importers began paying a checkoff assessment 
and $14.2 over the last five years. On a discounted basis, the after-tax benefit-cost ratios 
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(BCRs) to importers from the checkoff program were $11.1 and $12.2 over the two periods, 
respectively;  

 Generated $788.2 billion in total returns to cotton fiber product importers since 1992/93 and 
$230.2 billion over the last five years; and 

 Accounted for 11.2% of the total U.S. retail cotton product sales revenue since 1992/93 and 
13.1% over the last five years. 

In addition to analyzing the effects of promoting the retail- and mill-level demand for cotton, the 
report also provides an analysis of the economic relationship between checkoff expenditures on 
agricultural research and the U.S. cotton supply. While marketing and promotion expenditures as 
well as non-agricultural research expenditures are intended to shift out the retail demand for cotton 
fiber products and the mill demand for raw cotton, the cotton-checkoff-funded agricultural 
research expenditures are intended to shift out the supply of U.S. cotton by increasing production 
efficiency and/or reducing production costs. A small amount of cotton checkoff dollars are also 
spent to promote the demand for cottonseed.   

A major conclusion from this part of the study is that the cotton checkoff program has enhanced 
U.S. cotton yields in all U.S. production regions and led to expanded acreage in some regions thus 
leading to a greater level of production than would have been the case if the checkoff program had 
not existed. More specifically, the study concludes that: 

 There is a lag between cotton checkoff investment in agricultural research and the impact on 
yields and production of between ten and twelve years depending on the respective region. 

 The long-run percentage changes in yields due to a 10% change in real agricultural research 
expenditures has varied among regions from 1.19% in the Southwest Dryland region to 2.95% 
in the Southeast region. 

 There is also a lag between checkoff investments in agricultural research and acres of cotton 
harvested in the Southwest Irrigated and Dryland regions as well as in the Southeast and Delta 
regions of between seven and ten years depending on the region. No statistically significant 
relationship between agricultural research expenditures and acreage in the West region was 
found. 

 
Another major finding in this part of the study is that investments in agricultural research by the 
cotton checkoff program as well as by the public and private sectors have reduced real costs per 
acre planted of upland cotton over time. Specifically, the study concludes that: 

 The cost savings specifically from the investment of checkoff dollars in agricultural research 
were $7.60 per acre planted on average over the period 1984 to 2019, ranging from a low of 
$4.67 per acre to $11.72 per acre over that period.  

 The per acre savings to cotton producers from cotton checkoff investments in agricultural 
research amounted to roughly 4.56% of the average cash costs of chemicals, fertilizer, custom 
operations, and fuel over the period 1984 to 2019. 

 
Finally, the study finds that cotton checkoff expenditures to promote cottonseed resulted in both 
enhanced demand and higher prices of cottonseed than would have been the case if no such 
expenditures had been made over time. Specifically, the study concludes that: 
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 There is a two-year lag between cottonseed expenditures and the subsequent lift of the total 
disappearance of cottonseed. 

 In the short-run, a 10% increase in cottonseed expenditures has tended to lift total cottonseed 
disappearance by 0.09%. Over the long run, a 10% increase in cottonseed expenditures in any 
given year has tended to lead to a cumulative lift in total cottonseed disappearance of 0.30%.   

 Over the period of 1993 to 2019, cotton checkoff expenditures on cottonseed added a total of 
slightly more than 7.18 million short tons to the total disappearance of cottonseed, an annual 
average of 266,008 short tons. 

 There is a one-year lag between cotton checkoff expenditures on cottonseed and the subsequent 
lift in real prices received by producers for cottonseed.  

 In the short-run, a 10% increase in cottonseed expenditures has tended to lift the real price of 
cottonseed by 0.30%.  Over the long run, a 10% increase in cottonseed expenditures cottonseed 
expenditures in any given year has tended to lead to a lift in real cottonseed price by 0.60%. 

 Thus, over the period 1993 to 2019, cotton checkoff expenditures on cottonseed lifted nominal 
prices of cottonseed received by producers by an annual average of $12.23/short ton. 

 
These conclusions suggest a number of implications for management of the cotton checkoff 
program. First, in years when cotton receives counter-cyclical farm program payments, the 
promotional activities of the cotton checkoff program reduces the cost of those programs by raising 
the farm price and, thus, reducing the share of cotton profits from government cotton program 
payments and increasing the share from the cotton market. Over the period of 1986/87 to 2019/20, 
the government cotton program cost savings from the cotton checkoff program amounted to nearly 
$5.5 billion.  
 
Second, the after-tax profit return to importers per dollar of expenditure ($17.4 over the full period 
of analysis) continues to be substantially higher than corresponding farm-level returns ($6.4 per 
checkoff dollar) as reported by all previous studies of the cotton checkoff program. The reason 
may be that marketing promotion expenditures, which historically have accounted for about two-
thirds of all cotton checkoff expenditures, are spent to promote retail sales of cotton fiber products 
and, therefore, directly affect sales at retail. Producers benefit only to the extent that the retail level 
impacts transmit benefits through the rather lengthy supply chain from the retail level to the farm 
level. Some of the benefit of the retail level promotion may be captured by other participants along 
the supply chain who do not contribute to the checkoff program. For the same reason, producers 
also only benefit indirectly from checkoff funds spent to promote mill use. At the same time, only 
an average of 11% of checkoff finds have been spent on activities like agricultural research and 
cottonseed programs that benefit cotton producers directly. Nevertheless, the producer BCR of 6.4 
indicates that producers’ returns have substantially exceeded their investments in the cotton 
checkoff program.  
 
Third, the relatively high producer and importer BCRs calculated for the cotton checkoff program 
are not indicative of the level of impact of the program on the U.S. cotton industry. However, a 
BCR much in excess of 1:1 is sometimes interpreted as meaning that the corresponding checkoff 
program has a large absolute impact on the market. In fact, however, BCRs provide no information 
on the absolute size of the market impact of promotion. The BCR indicates only the return 
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generated from the investment made. Consider a $1 investment that generates a $6 return and a $1 
billion investment that generates a $6 billion return. The BCR for both is 6 to 1 but the $1 billon 
investment will obviously have a much larger market impact than the $1 investment. 
 
Fourth, because the BCR as a measure of effectiveness is often misunderstood, perhaps a better 
metric of the effectiveness of a checkoff program is the share of stakeholder revenue accounted 
for by the program. This study concludes that the checkoff program can take credit for about 8.8% 
of the net revenue (profit) earned by producers over 1986/87 through 2019/20 and about 12% over 
the last five years.  For importers, the cotton checkoff program can take credit for about 11% of 
their sales revenues between 1992/93 and 2019/20 and 13% over the last five years.  
 
Fifth, the cotton checkoff program continues to be vastly underfunded imposing a huge 
opportunity cost on industry stakeholders of potentially millions of dollars. The results indicate 
that for every dollar in additional assessment NOT paid by producers and importers and, thus, not 
spent on cotton and cotton fiber product promotion, producers have lost an average of $6.4 in 
additional profit and importers lose $17.4 in additional after-tax profit. Of course, increases in 
checkoff assessment rates and total spending on promotion are usually accompanied by a reduction 
in the corresponding BCR due to the principle of diminishing returns. With such high estimated 
BCRs, however, the assessment rates paid by producers and importers could be increased 
substantially to capture considerably more returns at continuing positive rates of return.  
   
Sixth, increasing the share of checkoff funding invested in agricultural research from about 4% in 
the mid-1980s to 15% to 16% over the last five years has effectively enhanced the returns to 
producers from cotton checkoff expenditures. Agricultural research expenditures have had a 
statistically significant positive effect on yields in all U.S. production regions and harvested 
acreage in selected U.S. regions as well as a statistically significant negative effect on cost of 
production (fertilizer, chemicals, fuel, and custom operations). As well, investments in agricultural 
research by the cotton checkoff program as well as by the public and private sectors have reduced 
real costs per acre planted of upland cotton over time. With cotton farm programs in place, 
agricultural research expenditures that successfully enhance production by raising yields, 
expanding planted/harvested areas, and reducing the per acre cost of production would effectively 
raise total farm revenues since any consequent downward pressure on prices would be 
compensated for by government farm program payments. The downside is that agricultural 
research investments take a long time to generate notable effects on production and costs – up to 
10 or 12 years. All other factors held constant, a consistent, growing program of cotton checkoff 
investment in production research would continue to generate a flow of positive returns over time 
to producers due to enhanced yields and acreage and reduced costs along with improvements in 
the quality of raw cotton.  
 
Finally, although accounting for roughly 0.2% to 1% of cotton checkoff expenditures, cottonseed 
promotion programs have had a small but statistically significant effect on both the total 
disappearance of cottonseed as well as the price producers receive for cottonseed. An enhanced 
focus on cottonseed in checkoff programs could provide important benefits to cotton producers. 
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COTTON RESEARCH AND PROMOTION PROGRAM: 
ECONOMIC EFFECTIVENESS STUDY UPDATE 

Title V of the 1996 Farm Bill1 requires an independent evaluation of the effectiveness of all new 
and existing generic commodity promotion programs like the Cotton Checkoff Program, not less 
than every 5 years, to assist Congress and the Secretary of Agriculture in ensuring that the 
objectives of the programs are met. In compliance with that legislation, the Cotton Board (CB) 
commissioned this study of its advertising and promotion activities to include 2015/16-2019/20, 
the five-year period since the last program evaluation. 
 
The cotton checkoff program was established under the Cotton Research and Promotion Act 
(CRPA) of 1966 in an effort to arrest the erosion of consumer demand for cotton “with the view 
of eventually reducing or eliminating the need for limiting marketings and supporting the price of 
cotton.” The legislative intent of the CRPA and subsequent legislation, including the Cotton 
Research and Promotion Amendments Act (CRPAA) of 1990 (PL 101-624, 104 Stat. 3909, 
November 28, 1990), was two-fold: (1) to authorize and enable the establishment of an effective 
and coordinated program of cotton research and promotion and (2) to reduce the dependence of 
cotton producers on government farm programs. The 1966 Act specifically authorized the creation 
of the Cotton Board “for establishing and carrying on research and development projects and 
studies with respect to the production, ginning, processing, distribution, or utilization of cotton and 
its products so that the marketing and utilization of cotton may be encouraged, expanded, 
improved, or made more efficient, and for the disbursement of necessary funds for such purposes” 
(7 USC 2105).   
 
From its inception, the Cotton Board has assessed all domestic cotton producers a percentage of 
their cotton sales as allowed for under the legislation to cover the costs of its cotton research and 
promotion activities, known collectively as the Cotton Checkoff Program.  Until passage of the 
CRPAA of 1990, producers were allowed to request a refund of their assessments. As a 
consequence, up to one-third of the assessments collected were refunded during that period. The 
CRPAA of 1990 terminated the right of producers to demand refunds and required importers of 
cotton fiber and apparel products (primarily retailers and wholesalers who purchase foreign-
produced fiber products for domestic sale) to pay a checkoff assessment as well.  
 
The four critical questions to be assessed in this evaluation of the cotton checkoff program, 
therefore, include: (1) Has the cotton checkoff program expanded the demand for U.S. raw cotton 
and the U.S. demand for cotton fiber products as intended by the CRPA over history and during 
the last five years? (2) Are stakeholders (cotton producers and importers who pay the checkoff) 
better off as a result of the program? That is, have the benefits to those who have paid for the 
program been greater than the costs over history and during the last five years? (3) Has the program 
reduced the dependence of producers on government support programs? In other words, has the 
program lowered the costs of federal cotton support programs? and (4) What have been the effects 
of checkoff dollars spent on agricultural research and cottonseed demand? 
 

 
1 Federal Agriculture Improvement and Reform Act of 1996, PL 104-727, 7 U.S.C. 7201 et seq. 
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This report examines these four questions with a particular focus on empirically measuring: 

● the effects of the cotton checkoff program on the demand for raw cotton (mill level) and the 
demand for cotton fiber products (retail level); 

● the return to those who pay for cotton and cotton fiber promotion through their checkoff 
assessments (U.S. cotton producers and importers of cotton fiber products);  

● the implications of the checkoff-financed promotion for government cotton program costs; and 

 the effects of the agricultural research programs funded with cotton checkoff dollars on 
harvested acreage, yields, and costs associated with fertilizer, chemicals, fuel, and custom 
operations per acre planted of upland cotton; and 

 the effects of cottonseed marketing expenditures on the disappearance and real prices received 
for cottonseed. 

  
In addressing these questions, the initial focus of this study is on the effects of the cotton checkoff 
promotion of cotton mill demand and cotton fiber product demand and the resulting impacts on 
U.S. and world cotton prices and markets over the period of 1986/87 to 2019/20. The beginning 
crop year (1986/87) in the analysis was selected to conform to the starting point associated with 
past evaluations of the cotton checkoff program (Capps et al., 1996; Murray et al., 2001; Capps 
and Williams, 2006; Williams et al., 2011; and Capps, Williams, and Hudson, 2016). However, a 
specific focus in the analysis is the most recent five-year period for which data are available 
(2015/16 to 2019/20). This report first provides a brief background on U.S. cotton and cotton fiber 
product markets which is followed by an overview of the cotton checkoff program. Then, 
following a brief review of the economics of the cotton checkoff program, the methodology used 
in the evaluation of the promotion of the U.S. demands for raw cotton and cotton fiber products 
and the corresponding analytical results are presented. An evaluation of the effects of cotton 
checkoff investments in agricultural research and in the promotion of cottonseed demand follows. 
The report ends with a summary of the major conclusions and implications of the study for 
management of the cotton checkoff program.  
 

BACKGROUND ON U.S. COTTON AND COTTON FIBER PRODUCT MARKETS 
 
The U.S. cotton industry is basically composed of two interdependent sectors: (1) the raw cotton 
sector and (2) the cotton fabric product sector. The raw cotton sector includes the supply 
(production and ginning) and the demand (milling and exporting) for raw cotton fiber. The cotton 
fabric product sector includes the supply (milling, manufacturing, and importing) and the demand 
(consumers) for cotton fabric (textile) products. Importantly, the milling industry represents not 
only the demand side of the cotton sector but also the supply side of the cotton fiber product sector. 
This section provides a brief review of U.S. raw cotton and cotton fabric product markets over 
1986/87 to 2019/20 in three sections: (1) the U.S. supply and demand for raw cotton; (2) the U.S. 
supply and demand for cotton fiber products; and (3) U.S. cotton policy.  
 

U.S. Raw Cotton Supply and Demand 
 
Although nearly 80 countries produce cotton, India and China are the major world cotton producers 
accounting for 24.8% and 22.2%, respectively, of world cotton production in 2019/20. The United 
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States is the third largest world cotton producer, accounting for 16.2% of world cotton production. 
Together the three countries accounted for nearly two-thirds of world raw cotton production in 
2019/20 (USDA, 2020c). 
 
U.S. cotton area planted and harvested varied between highs of nearly 17 million acres and just 
over 16 million acres, respectively, to lows of nearly 8 million acres and over 7 million acres, 
respectively, between 1981/82 and 2019/20 with little perceptible trend over that period (Table 1). 
U.S. cotton yields, however, trended generally higher over that same period with much of the 
growth occurring between 1999/00 at 607 lb/acre and 2007/08 at 879 lb/acre, a 44.8% increase 
(Table 1). Before that period, between 1981/82 and 1999/00, U.S. yields averaged 621 lb/acre. 
After that period, between 2007/08 and 2019/20, U.S. cotton yields averaged only 833 lb/acre. The 
highest recorded average U.S. yield occurred in 2017/18 at 905 lb/acre. In the subsequent two 
years however, U.S average yields dropped again to 823 lb/acre by 2019/20.  The yield growth 
over the 1981/82 - 2019/20 period led to an increase in cotton production from a period low of 
3,730 million lb in 1983/84 to a period high of 11,467 million lb in 2005/06 before dropping 
sharply to 5,848 million lb by 2009/10 with both lower yields and acres planted (Table 1). 
Production recovered erratically to 9,558 million lb by 2019/20.  
 
The supply of U.S. raw cotton in each crop year is used by the domestic milling industry or 
exported with unused supplies remaining in inventory at the end of the crop year. The U.S. mill 
use of cotton has been in continual decline since at least 1997/98, dropping from a high of 5,448 
million lb that year to a low of 1,032 million lb in 2019/20 (Figure 1 and Table 1). Mill use has 
been greater than ending stocks in only four of the last 15 years. Despite being only the third largest 
cotton producing country in the world, the U.S. is by far the world’s largest exporter of raw cotton, 
accounting for 38.0% of world exports in 2019/20 followed by Brazil (21.9%), and India (7.5%) 
(USDA 2020b). Together these three countries accounted for two-thirds of world exports in 
2019/20.  Despite being the world’s second largest raw cotton producer, China is the world’s 
largest raw cotton importer, accounting for 18.1% of world raw cotton imports, followed by 
Bangladesh (16.8%), Viet Nam (16.3%), Turkey (10.8%), and Pakistan (9.0%). 
 
U.S exports of cotton increased substantially from a low of 941 million lb in 1985/86 to a record 
high 8,483 million lb in 2005/06 before beginning a long downward decline to 4,393 million lb in 
2015/16 (Figure 1 and Table1). The export decline corresponded with a sharp decline in U.S. 
production after 2005/06 along with a reduction in Chinese demand for U.S. cotton from 2013/14 
through 2015/16. U.S. exports jumped back to a near record 7,815 million lb in 2017/18 on the 
strength of growing supplies and growing export sales to China, Vietnam, Indonesia, Bangladesh, 
and Pakistan (USDA 2020b). Another contributing factor to the recent increase in U.S. cotton 
exports was a production decline in India in 2015/16 and 2016/17 that boosted export sales to 
Indian mills (Shurley, 2018). In 2018/19, eight countries accounted for over 80% of U.S. cotton 
exports, including Vietnam (24.8%), Turkey (10.7%), China (10.6%), Pakistan (9.5%), India 
(8.7%), Indonesia (6.7%), Bangladesh (5.5%), and Mexico (5.1%) (USDA 2020b). As a 
consequence, the mill use share of U.S. cotton supply dropped steadily from 35% - 40% in the 
1980s to just 10.1% in 2019/20 (Table 1). In contrast, the export share of U.S cotton supply 
increased from 35% - 40% in the late 1980s to a high of 71.1% in 2016/17 followed by a drop to 
60.6% in 2019/20 with the remainder going to ending stocks. 
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The nominal farm price of cotton over 1981/82 to 2019/20 varied widely from a period low of 32 
cents/lb in 2001/02 to a period high of 93.5 cents/lb in 2011/12 (Figure 2 and Table 2). Over the 
last five years (2015/16 through 2019/20), the farm price averaged 68.3 cents/lb although the price 
dropped below that level in 2019/20 to 62.3 cents/lb. Farm price tends to vary inversely with 
production (Figure 2). For example, the lower production levels of 2008/09 through 2016/17 were 
accompanied by higher prices than in previous years. The subsequent higher production levels 
after 2016/17 were accompanied by lower farm price levels. Over the 1981/82 to 2019/20 period, 
the farm price of cotton (seed cotton price in 2018/19 and 2019/20) exceeded the loan rate nearly 
75% of the time, including every year since 2008/09. In contrast, the farm price of cotton (seed 
cotton in 2018/19 and 2019/20) was below the corresponding target/reference price (in years when 
target/reference prices existed) in all but five years over 1981/82 through 2019/20 (1995/96 and 
2010/11 through 2013/14).  
 

U.S. Cotton Fabric Product Supply and Demand 
 
After ginning, cleaning and further preparation, raw cotton fiber is transformed into cotton fabric 
and further processed to produce a wide variety of cotton fabric products including woven goods 
(canvas, denim, damask, flannel, and more), apparel, and various home goods and décor (bed 
sheets, towels, upholstery, curtains, rugs, pillows, and more). A by-product of cotton processing 
is cottonseed which is either fed to ruminants, primarily dairy cattle, or processed to extract 
cottonseed oil used for cooking and other purposes and cottonseed meal used as a protein 
supplement in livestock rations.  
 
As barriers to world cotton and cotton fiber product trade have declined through continuing 
multilateral, regional, and bi-lateral trade negotiations, developing countries, where wages are 
much lower than those in the United States, have gained a growing competitive edge in global 
cotton fiber product markets. Apparel manufacturing is more labor intensive than textile 
processing. This growing competitive advantage has determined, in large part, the changing global 
pattern of cotton and cotton fiber product production, manufacturing, and trade. In recent years, 
that pattern has included U.S. raw cotton production and exports to developing countries, milling 
and manufacturing in foreign countries, and then importation of the cotton fiber products back into 
the domestic U.S. market. The global pattern of trade also has included fabric construction in the 
United States, cutting and assembling in other countries, and then U.S. importation of the final 
cotton fiber products. Unfortunately, reliable public and private estimates of how much apparel 
made of U.S.-produced cotton is imported back into the United States are not available. 
 
From 1981 through 2006, U.S. consumption of cotton fabric products (raw-fiber equivalent) grew 
rapidly from 3,345 million lb to a high of 10,856 million lb in 2006 before losing steam over the 
last 15 years (Figure 3 and Table 3). By 2012, U.S. cotton fiber product consumption slumped to 
8,163 million lb and has since increased slightly to 8759.3 million lb in 2019. The growth period 
for cotton fabric product consumption was facilitated by an equally rapid increase in U.S. imports 
of cotton fabric products from only 961.9 million lb (raw-fiber equivalent) in 1981 to a high of 
10,385.5 million lb in 2007 (Table 3). Like domestic consumption, however, the almost meteoric 
climb in cotton fiber product imports in the 1980s and 1990s stalled after 2007 and since has been 
nearly equal or slightly higher than domestic cotton fabric product consumption. The rapid 
increase in imports also arrested the growth in domestic mill use of cotton resulting in a slow 
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erosion of U.S. cotton fabric production beginning in 1997 which has yet to find an end. The U.S. 
mill share of U.S. cotton fabric consumption declined from a high of 36.5% in 2005 to a low of 
about 26% to 27% between 2011 and 2019. In turn, the decline in U.S. production of cotton fiber 
products has limited U.S. cotton fiber exports to between 1,500 million lb and 1,800 lb every year 
since about 2007. 
 

Government Cotton Policy 
 
Government intervention in U.S. cotton markets has been the norm rather than the exception dating 
back to the 1930s. In the decade preceding the 1996 Farm Bill, the central feature of U.S. farm 
policy for many commodities, including cotton, was the target price/deficiency payment scheme. 
Under U.S. farm policy during that period, U.S. cotton farmers received deficiency payments in 
each year equal to the difference between the established target price and the higher of the existing 
national average market price for cotton and the announced non-recourse loan rate. A non-recourse 
(NR) loan program with a marketing loan feature also was in place for cotton although the cotton 
market price was generally above the loan rate in most years. In addition, the three-step 
competitiveness program for cotton was enacted under the 1990 Farm Bill.  
 
Given continued forecasts of a strong farm economy and rising farm prices at the time, the 1996 
Farm Bill (the FAIR Act) eliminated target prices and the deficiency payment program in favor of 
decoupled direct payments to farmers although the cotton marketing loan program was left in 
place. Thus, during the 1996/97 through 2001/02 crop years, all crop producers, including cotton 
producers, were left without what, at the time, were considered unnecessary and outdated 
traditional farm income support programs. In the late 1990s, however, a collapse in world 
commodity prices set the stage for a return to target prices and a form of deficiency payments 
referred to as counter-cyclical payments (CCPs) in the 2002 Farm Bill which continued under the 
2008 Farm Bill along with direct payments to producers (see Figure 2).  
 
The target price/deficiency payment program before the 1996 Farm Bill and the CCP program 
following the 1996 Farm Bill under the 2002 and 2008 Farm Bills worked to make the farm supply 
of cotton generally unresponsive to changes in the market price at levels below the target price for 
producers who participated in farm programs. When the market price was between the target price 
and the NR loan rate, producers would sell their cotton output at the market price, repay their 
production loans from the government at the established loan rate, and receive a payment from the 
government in the amount of the difference between the target price and the market price 
multiplied by their output. The effective price received by the producer, therefore, was the market 
price plus the per unit deficiency payment. Thus, changes in the market price had little effect on 
the market supply during those years and mainly affected the level of the deficiency payment (that 
is, the cost of the cotton program to taxpayers) and the shares of producer cotton revenues that 
came from market sales and from government payments. The marketing loan component of the 
cotton farm program allowed the market price to drop below the NR loan rate in low price years 
and provided for a loan deficiency payment (LDP) to producers equal to the difference between 
the NR loan rate and the market price in addition to a deficiency payment (see Figure 2). Thus, the 
effective price per unit to producers was still the target price even in low market price years. 
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While the CCP and marketing loan programs provided benefits to producers when farm prices 
dropped below specified levels, to help farmers manage their revenue risks, Congress included the 
Average Crop Revenue Election (ACRE) program in the 2008 Farm Bill as a revenue-based 
program option for farmers who enrolled in traditional farm commodity programs for crop years 
2009/10 - 2012/13. Unlike revenue protection provided by some crop insurance products, ACRE 
was designed to protect against losses from multi-year price declines. The ACRE program proved 
to be overly complicated and unpopular among producers. In addition, the LDP provisions were 
continued providing an additional payment to farmers in years when the market price (the Adjusted 
World Price or AWP) was below the loan rate. The farm price has been above the loan rate in 
every year since 2009/10 and has been below the loan rate in only ten years since 1981/82 (see 
Figure 2). 
 
In the meantime, Brazil initiated a WTO dispute settlement case in 2002 against the U.S. three step 
competitiveness program. Brazil successfully argued that Step 2 of the three-step competitiveness 
program and cotton export credits acted as export subsidies and were inconsistent with WTO rules 
and disciplines giving U.S. cotton famers an unfair advantage in world cotton markets.  Brazil 
argued that the policies depressed world cotton prices and reduced Brazil’s cotton exports and 
caused economic harm to its cotton sector (Schnepf, 2018). The WTO ruled against the United 
States in 2004. In response, Congress eliminated the Step 2 cotton program by a provision of the 
Deficit Reduction Act of 2005 (Schnepf, 2014). The 2008 Farm Bill made additional changes to 
the export credit programs to eliminate offending provisions. However, Brazil argued that the 
changes did not go far enough and threatened retaliation. In 2010, just ahead of the threatened 
retaliation, the U.S. made various concessions to Brazil which led to cotton being removed from 
the list of covered commodities and receiving a lower marketing loan in the 2014 Farm Bill. The 
action made cotton ineligible for traditional commodity support program payments and new safety 
net programs that other commodities continued to receive (Schnepf, 2014).  

The 2014 Farm Bill eliminated the CCP program and substituted a similar countercyclical payment 
program known as the Price Loss Coverage (PLC) program for all covered commodities. Although 
reference prices were substituted for target prices, the PLC program operates much like the CCP 
program it replaced.  In addition, the 2014 Farm Bill eliminated the ACRE program and 
implemented the Agricultural Risk Coverage (ARC) program, a less complicated form of counter-
cyclical revenue support than the ACRE program. Although cotton was ineligible for these farm 
support programs, the 2014 Farm Bill included several new support policies specifically for cotton, 
among which was the Stacked Income Protection Plan (STAX), a shallow-loss, area-wide revenue 
insurance product. Because cotton and other commodity prices had been high for four consecutive 
years and the forecast was for continued increases, payments under PLC and ARC to covered 
commodities and under STAX to cotton farmers were expected to be minimal.  

Not long after implementation of the 2014 Farm Bill, however, farm prices, including the cotton 
farm price, began a sharp decline (see Figure 2). Unlike producers of covered commodities, cotton 
farmers were ineligible for payments under PLC or ARC and payments under STAX were 
considered insufficient. As a result, cotton producers began to feel at a growing disadvantage to 
other farm commodities. Subsequently, “seed cotton” (raw cotton containing seed and lint that has 
been harvested but not yet ginned) was added as a “covered commodity” in the Bipartisan Budget 
Act of 2018. The 2018 Farm Bill included “seed cotton” under the PLC and ARC programs and 
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set a reference price and loan rate for seed cotton (36.7 cents/lb and 25.0 cents/lb, respectively). 
Under PLC, payments are made to cotton producers if the calculated marketing year average seed 
cotton price is below the seed cotton market price.  

Between 1986/87 and 2019/20, government outlays to U.S. cotton farmers totaled roughly $43.7 
billion, averaging about $1.8 billion per year (Table 4).  Payments to cotton farmers hit a low of 
$217 million in 1995/96 just before the 1996 Farm Bill was passed and then hit an all-time high 
of $4.2 billion in 2004/05 under the 2002 Farm Bill and then declined to a near record low of $523 
million in 2011/12 under the 2008 Farm Bill. Over the last five years, government outlays to cotton 
farmers have been somewhat erratic given the volatility of both prices and crop disaster payments 
over that period, varying between $407.9 million in 2019/20 to nearly $1.1 billion the year before. 
In addition, cotton farmers received an estimated $70.5 million in subsidies under the Market 
Facilitation Program (MFP) of the 2018 and 2019 Trade Aid Packages intended to assist farmers 
hurt by trade disruptions prompted by unjustified foreign retaliatory import tariffs (EWG, 2021). 
Then, in 2020 and 2021, the Coronavirus Food Assistance Program provided direct relief in two 
tranches (CFAP-1 and CFAP-2) to producers who faced price declines and additional marketing 
costs due to COVID-19. According to USDA (2021), cotton producers have so far received a total 
of nearly $583 million under CFAP.  
 
The relevance of cotton farm policy for the cotton checkoff program over the years is the effect 
that some programs have had on the returns to producers from their checkoff assessments. During 
the periods of the 1996 Farm Bill and the 2014 Farm Bill, cotton producers were left without 
traditional income support programs. During those years, the checkoff program worked to support 
the price of cotton by generating additional domestic and foreign demand for raw U.S. cotton and 
domestic demand for U.S. cotton fabric products. On the other hand, before the 1996 Farm Bill 
and during the 2002, 2008, and the 2018 Farm Bill years when the farm price was below the target 
or reference price, any increase achieved in the farm price due to the cotton checkoff program 
primarily worked to reduce government payments to cotton farmers while having no impact on 
cotton farm revenue or profit (see Figure 2). In other words, during years when cotton received 
deficiency payments (before 1996 Farm Bill) or CCP and loan deficiency payments (LDPs) (2002 
and 2008 Farm Bills) and now under the 2018 Farm Bill, cotton producers received little direct 
benefit from the cotton checkoff program unless the farm price of cotton (or seed cotton) was 
above the corresponding target price or reference price during those years. The reason is that, under 
those programs, any increase in the market price, when it was below the target or reference price, 
from additional demand created by the checkoff program resulted in lower farm program payments 
but no enhancement of overall farm income.  
 
Before the 1996 Farm Bill back to 1981/82, the farm price exceeded the target price only once. 
During the 2002 and 2008 Farm Bill years, the cotton farm price exceeded the cotton target or 
reference price in only four of the twelve years. Under the current 2018 Farm Bill, the seed cotton 
price has remained between the loan rate and the reference price. From 1981/82 to 2019/20, the 
farm price of cotton (seed cotton) exceeded the target or reference price in only five of the 28 years 
when cotton (seed cotton) was covered by these farm income support programs. In addition, cotton 
was not covered by farm income support programs in 10 of those years. Thus, the cotton checkoff 
program worked to support producer prices and income in only 15 of the 38 years (about 40%) 
from 1981/82 to 2019/20. In the other years, the checkoff program primarily worked to reduce the 
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cost of government support programs for cotton. The analysis in this report considers the effect of 
farm policy on the returns to farmers from the cotton checkoff program and the government 
program savings generated by the checkoff program over the years.  
 

OVERVIEW OF THE COTTON CHECKOFF PROGRAM 
 
Like many other major U.S. agricultural commodity industries, the U.S. cotton industry operates 
a government-established program to expand demand and enhance productive efficiency through 
collective action by stakeholders in the cotton industry known as the cotton checkoff program.  
The term “checkoff” refers to the collection of assessments and comes from the concept of 
checking off the appropriate box on a form, like a tax return, to authorize a contribution for a 
specific purpose, such as the public financing of election campaigns, or, as in this case, the 
financing of promotion and research activities in support of the cotton industry.  
 
The Cotton Research and Promotion Act (CRPA) of 1966 (7 USC 2101 et seq.) established the 
cotton checkoff program and authorized the newly established Cotton Board to collect assessments 
from cotton producers to support “research and development projects and studies with respect to 
the production, ginning, processing, distribution, or utilization of cotton and its products, to the 
end that the marketing and utilization of cotton may be encouraged, expanded, improved, or made 
more efficient, and for the disbursement of necessary funds for such purposes” (7 USC 2105). 
From 1967 to 1991, all domestic cotton producers were required to pay a checkoff assessment. 
However, the 1966 Act allowed producers who were not in favor of supporting the program to 
request a refund.  Over the period 1967 to 1991, up to one-third of the assessments collected were 
refunded.   
 
In November of 1990, Congress enacted the Cotton Research and Promotion Amendments Act 
(CRPAA) of 1990 (7 U.S.C. 2101 note) which contained two provisions amending funding 
procedures of the CRPA: (1) all cotton marketed in the United States, whether from domestic or 
foreign production, was to share in the cost of the research and promotion program and (2) the 
right of cotton producers to demand a refund of assessments was terminated. The CRPAA was 
approved by producers and importers voting in a referendum held in July 1991. Since that time, 
all imported cotton, and not just the cotton produced in the United States, has been subject to the 
assessment of a fee as set out in the CRPAA. The assessment on imports is collected by the U.S. 
Customs Service and remitted to the Cotton Board through the Agricultural Marketing Service 
(AMS) on a monthly basis. 
 
For each bale of cotton sold, a checkoff assessment of one dollar plus a fractional percentage of 
the current value of the bale (five-tenths of one percent) is collected by first handlers on 
domestically produced (raw) cotton, imported (raw) cotton, and the cotton content of imported 
textile and apparel products. Since 1976/77, the cotton producer assessment has ranged from a low 
of 0.00460 cents/lb in all but two crop years between 1994/95 and 2003/04 to a high of 0.00642 
cents/lb in crop year 2011/12 (Table 5). The importer assessment began in August of 1992 and has 
since varied from a low of 0.00375 cents/lb in calendar years 2004 through 2008 to a high of 
0.0062 cents/lb in calendar year 2013 (Table 6). The importer assessment has tended to be higher 
on a per pound basis than the producer assessment. 
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Before implementation of the mandatory checkoff program in 1992, about 65% of the cotton 
assessments collected was available for funding cotton checkoff activities. The remaining 35% 
was refunded on average each year. By eliminating refunds and requiring importers to pay a 
checkoff assessment, the 1990 amendments to the CRPA contributed to a substantial increase in 
annual nominal cotton checkoff expenditures from $28.6 million in 1991, the year before 
implementation of the mandatory program, to as high as $81.1 million in 2013 and $79.5 million 
in 2019 (Table 7). While nominal expenditures have increased markedly since the 1980s, the 
increase has not kept pace with inflation leading to a consistent decline in the purchasing power of 
cotton promotion dollars since 1996 (Figure 4).  
 
Although expenditures to promote cotton are constrained over time by the amount of checkoff 
assessments collected from cotton producers and importers, annual expenditures and collections 
have rarely been the same (Table 8). Collections that are underspent is some years are then applied 
to expenditures in subsequent years. For that reason, cotton promotion expenditures each year are 
the more important data for analysis of the effectiveness of the cotton checkoff program.   
 
Since 1970, Cotton Incorporated (CI) has been tasked with carrying out all research and promotion 
activities under contract with the Cotton Board. CI uses its checkoff assessment allocation to 
finance promotional activities at both the retail and wholesale (mill) levels of cotton markets in 
five general categories of expenditure: (1) marketing; (2) textile research (non-agricultural 
research); (3) agricultural research; (4) cottonseed; and (4) administration (Table 7). Marketing 
expenditures are primarily for retail-level advertising and promotion activities including media 
advertising, public relations, fashion marketing, retail tie-ins and other promotions, and global 
product marketing for cotton fiber products (CFPs), defined here as the cotton products produced 
by mills for retail consumption, primarily cotton apparel but also cotton floor coverings and 
various cotton home furnishings.  
 
Textile or non-agricultural research expenditures are primarily for promotion activities at the mill-
level including activities to expand the demand for cotton by U.S. mills as well as by foreign textile 
mills in both processing and fashioning fabrics. Although focused primarily on the development 
of new cotton products, mill-level promotion activities also include technical support to mills, 
apparel manufacturers, and retailers to find ways of reducing their costs and increasing their 
operating efficiencies.  
 
Agricultural research expenditures finance projects intended primarily to enhance cotton yields 
and/or reduce cotton production costs such as genetic improvements to enhance cotton yield and 
quality, improving cotton’s resistance to temperature extremes and to insects and diseases, 
advances in biotechnology, reduced dependence on pesticides, profitable conservation tillage 
practices, and farm-level risk management.  
 
Cottonseed marketing efforts historically have been focused primarily on the dairy feed 
side.  These marketing activities have been done through trade shows, radio ads, print ads and 
efforts directed at nutritionists who advice the dairymen.  Only recently (last year or so) has there 
been any efforts directed towards the crush segment.  
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The share of cotton checkoff expenditures allocated to marketing activities reached nearly 70% in 
1996 from 62.4% in 1981 before beginning a slow decline to about 60% in 2019 (see Table 7 and 
Figure 5). The share allocated to non-agricultural research also declined over that period from 
23.6% to 15.7%. On the other hand, the share of expenditures on agricultural research increased 
substantially from about 4% - 5% to a high of over 16% during that period. A small amount was 
spent on cottonseed marketing (one percent or less of total promotion expenditures). 
Administrative costs have declined somewhat from the high of about 10% in 1984 to about 6% to 
7% since 2008. 
 
Although annual cotton checkoff expenditures have reached nearly $80 million, like all other 
commodity checkoff programs, promotion expenditures are extremely small compared to producer 
cash receipts (Figure 6). Between 1981/82 and 1992/93, the ratio of cotton checkoff expenditures 
to total cotton farm cash receipts, defined as the intensity of the cotton checkoff program, increased 
from 0.5% to 1.0%, a two-fold increase.  By 2001/02, however, the ratio had doubled to about 2% 
before dropping again to 1.16% in 2003/04. By 2008/09, however, the intensity ratio had peaked 
at 2.7% but then collapsed again to 0.96% in 2010/11. By 2015/16, the ratio had slowly risen again 
to just over 2%.  Since that time the ratio has averaged about 1.3%. Compared to most other 
commodity checkoff programs, the cotton checkoff program intensity is relatively high. The 
intensity ratios of most other checkoff programs have tended to average less than 1% over the 
years.  For the soybean checkoff program, for example, the expenditure intensity ratio has ranged 
from only 0.03% to 0.44% over the history of the program since 1970/71 (Williams, Shumway, 
and Love, 2002; Williams, Capps and Bessler, 2009; Williams, Capps, and Lee 2014). The lamb 
checkoff expenditure ratio has averaged 0.06% since 2003/04 which was the first full year of 
operation of the current lamb checkoff program (Williams and Hanselka, 2019). The advertising 
intensity for the Florida Department of Citrus orange juice advertising program dropped from over 
3% in the late 1960s to less than 1% in more recent years (Capps, Bessler, and Williams, 2003).  
 
Like many other commodity checkoff programs, the cotton checkoff program is federally 
authorized.  Consequently, the Secretary of Agriculture and the Agricultural Marketing Service 
(AMS) have oversight responsibilities. Recommended program plans and budgets of the Cotton 
Board must be approved by the Secretary before they become operational. The responsibilities of 
AMS include: (1) developing regulations to implement the checkoff program, in consultation with 
the cotton industry and (2) ensuring compliance with the authorizing legislation. AMS regulations 
specify allowable activities, such as the type of promotion or research activities, the level and 
collection of assessments, the composition of the Cotton Board, and the types of allowable 
expenditures. AMS reviews the budgets and projects of the Cotton Board to prevent any prohibited 
activities such as lobbying. Although not responsible for conducting evaluations of the program, 
the AMS reviews the independent evaluation of the effectiveness of the program required at least 
once every five years by the 1996 Farm Bill.  The Cotton Board reimburses AMS for its oversight 
costs. 
 

ECONOMICS OF COTTON ADVERTISING AND PROMOTION 
 
In economic terms, the objective of cotton promotion is to increase the demand for cotton and 
thereby increase the market price on a higher volume of sales over time. The increased price, 
however, sends signals to both domestic and foreign producers to increase production which 
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eventually leads to some dampening of the price increases and the benefits that otherwise might 
be expected from advertising and promotion activities. That is to say, advertising and promotion 
induces a supply-side effect which must be taken into account in order to properly measure the 
realized benefits from promotion over time. Also, the promotion-induced increase in the price 
entices consumers to seek lower cost sources of the product such as imports or lower-cost fiber 
alternatives. In the process, some benefits of promotion expenditures are lost to competing 
industries in foreign and domestic markets. 
 

Graphical Analysis of the Effects of Cotton Advertising and Promotion 
 
The largest portion of cotton checkoff funds are spent on marketing activities to promote retail 
cotton fiber product (CFP) consumption (see Table 7 and Figure 5). If retail promotion activities 
effectively shift out the U.S. CFP demand as intended, then Figure 7 illustrates the likely world 
market effects of such expenditures in a simplified graphical representation of world raw cotton 
and CFP markets which abstracts from farm policy concerns for now to understand the underlying 
effects of U.S. cotton fiber promotion. The top row of graphs in Figure 7 represents raw cotton 
markets and the bottom row represents CFP markets. The first column represents U.S. markets and 
the last column represents all other countries (the “rest-of-the-world” or ROW). The middle 
column represents world markets. 
 
The United States is depicted in Figure 7 (top left graph) as an exporter of raw cotton because at 
most prices, the U.S. can produce more cotton than is demanded by domestic mills. The excess 
supply of cotton not demanded by domestic mills is available for export (the upward sloping U.S. 
export supply curve in the top middle graph of Figure 7).  In contrast, the ROW is depicted as a 
net cotton importing region (top right graph of Figure 7). The interaction of the U.S. cotton export 
supply and the ROW cotton import demand in world markets (middle panel in top row) determines 

the world price ( w
cP ) and quantity traded ( w

cQ ) of raw cotton (middle top graph in Figure 7). In 

turn, the world price level determines the quantities of cotton demanded and supplied in all 
countries, including the United States. 
 
In CFP markets, however, the U.S. is an importing country while the ROW is a net exporting 
region as depicted in the bottom row of graphs in Figure 7). The interaction of the U.S. CFP import 
demand and the ROW CFP export supply (middle graph of the bottom row of Figure 7) determines 
both the world price (Pcfp) and quantity traded (Qcfp) of CFPs in the world market.  The markets 
for raw cotton and CFPs are linked through prices. For the cotton miller, the price of cotton 
represents the price of the input while the CFP price represents the price of the output. If the price 

of cotton ( w
cP in Figure 7) increases, then the quantity of cotton demanded for processing and, 

consequently, the volume of CFPs produced both decline. On the other hand, if Pcfp increases, the 
volume of cotton demanded at a given price for cotton increases which would be depicted as a 
rightward shift in the cotton mill demand curve (top left panel of Figure 7). A CFP price increase 
results in not only a greater volume of cotton milled but also a greater volume of CFPs supplied to 
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the market which would be shown as a rightward shift of the vertical CFP supply curve (bottom 
left panel of Figure 7)2. 
 
Consequently, an increase in the U.S. CFP demand as a result of retail-level checkoff program 
expenditures (represented by the rightward shift of the CFP retail demand curve in the bottom left 
graph of Figure 7) results in a rightward shift of the U.S. CFP import demand (middle bottom 
graph in Figure 7) and a consequent increase in the CFP market price to Pcfp

∗ (bottom row of Figure 
7)3. The increase in the CFP price, however, signals an increase in cotton mill demand in all 
countries (top left and top right graphs of Figure 7) resulting in less U.S. cotton available for export 
at the same time that the foreign import demand for cotton increases. As a result, the world price 
of cotton also increases to Pc

∗(top row of Figure 7) limiting the expansion of cotton mill demand 
in all countries. The effect on U.S. cotton exports, however, is unclear (middle top graph of Figure 
7). If the reduction in the U.S. cotton export supply is greater (smaller) than the increase in the 
foreign import demand for cotton, U.S. cotton exports decline (increase) as a result of the retail 
promotion financed by the cotton checkoff assessments. In any case, the retail promotion 
expenditures clearly increase the price of cotton and appear to increase the price and U.S. imports 
of CFPs as well. 
 
Because the increase in U.S. and foreign cotton mill demand also increases the supply of U.S. and 
foreign produced CFPs (rightward shifts of the CFP supplies in the bottom left and right graphs of 
Figure 7), however, the U.S. import demand for CFPs shifts left to some extent while the ROW 
export supply shifts to the right to some extent (bottom middle graph of Figure 7). The 
consequence is downward pressure on the world CFP price. How far the CFP price declines 
following its initial increase depends on the responsiveness of mill demand in all countries to the 
initial promotion-induced increase in the CFP price. In theory, the supply response could be 
sufficient to completely counteract the initial price-enhancing effect of the retail promotion.  
 
Not all advertising and promotion activities occur at the retail level.  As discussed earlier, a 
substantial share of cotton checkoff funds is spent at the wholesale or mill level in both the U.S. 
and foreign countries to develop new means of using additional U.S. cotton to produce additional 
CFPs. If such expenditures are effective, then their initial effect is to shift the mill demand for raw 
cotton in the U.S. and foreign countries to the right as depicted in the top left and top right graphs 
of Figure 8. 
 
In the United States, greater domestic use of domestically produced cotton as a result of the mill-
level promotion results in less U.S. cotton available for export (leftward shift of U.S. cotton export 
supply in the top middle graph of Figure 8).  At the same time, the promotion-induced increase in 
foreign mill use of cotton shifts out the ROW import demand for U.S. cotton (top middle graph of 
Figure 8).  The reduced availability of U.S. cotton for export and the increased ROW mill demand 

 
2 Note that the vertical nature of the CFP supply curve here is a graphical device intended to illustrate the technical 
relationship between raw cotton mill demand and CFP supply.  As a technical function of mill demand, the supply of 
CFPs changes as the mill demand for cotton changes in response to changes in the prices of both cotton and CFPs as 
well as other economic forces. 
3 For clarity of exposition only, this figure does not show the leftward shift of the U.S. cotton supply curve that occurs 
as a result of the checkoff assessment on cotton producers. This “tax” effect is, however, included in the empirical 
analysis of the checkoff program discussed later.  
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for cotton combine to boost the price of cotton in both the U.S. and ROW markets from Pc   to 
Pc

∗.  The implications for U.S. exports of cotton, however, are unclear (top middle graph of Figure 
8).  If the increase in U.S. mill demand for cotton induced by the mill-level promotion is greater 
than the corresponding shift in the ROW cotton mill demand, then U.S. cotton exports would tend 
to decline.  If the reverse is the case, then mill-level promotion would lead to an increase in U.S. 
cotton exports. 
 
In CFP markets, increased U.S. and foreign cotton processing results in additional CFP production 
(the rightward shifts of the CFP supply curves in the bottom left and right graphs of Figure 8) and, 
therefore, a reduced U.S. demand for imported CFPs along with an increased ROW CFP supply 
for export (the leftward shift of the U.S. import demand and rightward shift of the ROW export 
supply in the bottom middle graph of Figure 8). The result is downward pressure on the world CFP 
price from Pcfp  to Pcfp

∗   and an ambiguous impact on world CFP trade.  U.S. CFP imports could 
increase or decrease depending on the relative magnitudes of the shifts in U.S. and ROW CFP 
supplies.   

The Complications of U.S. Cotton Farm Policy 
 
The effects of the cotton checkoff program on the U.S. cotton and CFP markets as depicted in 
Figures 7 and 8 are complicated by U.S. farm policy. During years when the Farm Bill provided 
income support to cotton farmers through countercyclical-type price programs (target 
price/deficiency payment program, countercyclical payment (CCP) program, price loss coverage 
(PLC) program) and the farm price was below the prevailing target/reference price, the checkoff 
program primarily reduced the costs of the respective cotton farm income support program (Table 
9). On the other hand, during years when the Farm Bill provided no such farm income support for 
cotton farmers, the checkoff program acted to support cotton farm price, revenue, and income 
(Table 9).         
 
In the decade preceding the 1996 Farm Bill, the central feature of U.S. farm policy for many 
commodities, including cotton, was the deficiency payment scheme. Under U.S. farm policy 
during that period, U.S. cotton farmers received deficiency payments in each year equal to the 
difference between the established target price and the existing national average market price for 
cotton. A non-recourse (NR) loan program with a marketing loan feature also was in place for 
cotton although the cotton market price was generally above the loan rate in most years. That 
policy worked to make the farm supply of cotton generally unresponsive to changes in the market 
price at levels below the target price for producers who participated in farm programs.  When the 
market price was between the target price and the NR loan rate, producers would sell their cotton 
output at the market price, repay their production loans from the government at the established 
loan rate, and receive a payment from the government in the amount of the difference between the 
target price and the market price multiplied by their output. The effective price received by the 
producer, therefore, was the market price plus the per unit deficiency payment.  Consequently, 
changes in the market price during those years had little effect on the market supply and mainly 
affected the level of the deficiency payment (that is, the cost of the cotton program to taxpayers) 
and the shares of producer cotton revenues that came from market sales and from government 
payments (Table 9). The marketing loan component of the cotton farm program allowed the market 
price to drop below the NR loan rate in low price years and provided for a loan deficiency payment 
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(LDP) to producers equal to the difference between the NR loan rate and the market price in 
addition to a deficiency payment.  Thus, the effective price per unit to producers was still the target 
price even in low market price years.  
 
The 1996 Farm Bill (the FAIR Act) eliminated target prices and the deficiency payment program 
in favor of declining, decoupled direct payments to farmers as discussed earlier. Thus, during the 
1996 Farm Bill years (1996/97 through 2001/02), the cotton checkoff program worked essentially 
as depicted in Figures 7 and 8 with limited effects from government intervention although the 
cotton marketing loan program was left in place. Because farm income was no longer support by 
deficiency payments during those years, changes in the farm price affected farm supply so that the 
cotton checkoff program worked to increase price and, therefore, cotton farm price, revenue, and 
profit (Table 9).    
 
As discussed earlier, a sharp decline in world commodity prices in the 1990s set the stage for a 
return to target prices and a form of deficiency payments referred to as counter-cyclical payments 
(CCPs) in the 2002 and the 2008 Farm Bills (Table 9). In addition, the LDP provisions were 
continued providing an additional payment to farmers in years when the market price (the Adjusted 
World Price or AWP) was below the loan rate. The farm price of cotton was substantially under 
the CCP program target price during the 2002 Farm Bill years (2002/03 through 2007/08). During 
that period, the farm supply once again became less responsive to changes in the farm price so that 
the checkoff program under the 2002 Farm Bill essentially worked to reduce government cotton 
program costs rather that to improve profits of cotton farmers as was the case in the pre-1996 Farm 
Bill years (Table 9).  
 
The 2014 Farm Bill continued to provide farm income support program under the Price Loss 
Coverage Program (PLC), substituting reference prices for target prices. However, cotton was 
eliminated from the list of crops eligible for PLC payments for reasons discussed earlier. Thus, the 
cotton checkoff program during those years (2014/15 through 2017/18) once again served to 
increase cotton farm prices, revenue, and income (Table 9).  
 
The sharp decline in cotton prices soon after the implementation of the 2014 Farm Bill brought 
calls for changes to farm policy to allow cotton to once more participate in farm income support 
programs. Subsequently, in the 2018 Farm Bill, seed cotton was deemed a covered crop with a 
separate reference price and loan rate allowing cotton farmers to become eligible for PLC 
payments once again. This change in policy, however, once again has made cotton production less 
responsive to changes in cotton farm prices so that once again the cotton checkoff program 
functions to reduce both the dependence of farmers on government farm programs and the cost of 
the cotton program to taxpayers rather than to increase the profits of cotton producers (Table 9). 
 

Sales Response to Promotion 
 
Figures 7 and 8 imply that the effect of promotion on cotton markets is straight-forward and 
immediate. In fact, however, the relationship between cotton promotion and the benefits that 
accrue to those who pay for the promotion is complicated by a number of well-documented 
characteristics of the response of sales to advertising (see Williams and Nichols, 1998). Most 
importantly, there is often a lag between expenditures on advertising and promotion and the impact 
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on sales (the “lagged effect” of advertising).  Then, after some period of delay, the full effects of 
advertising on sales tend to play out over an extended period of time rather than all at once (the 
“carryover effect” of advertising) before beginning to wane (the “decay effect” of advertising). 
The lagged effect occurs because several exposures to a promotion message over time are usually 
required before an individual decides to buy (Lee, Brown, and Fairchild, 1989). Because 
advertising generates differential levels and rates of buyer response and may prompt repeat 
purchases, the effects of advertising and promotion may persist beyond the period of initial impact. 
This carryover effect has been reported to last from one month to two years depending on the 
commodity and type of promotion activity (Jensen et al., 1992). The effects of advertising do not 
persist forever, however. A decay of these effects normally occurs after some period of time.  
Research shows that the promotion message will be forgotten by potential users without 
continuous exposure to the message (Zielske, 1959).  
 

METHODOLOGY 
 
The preceding discussion provides a basic understanding of what economic theory can tell us about 
the potential effects of the cotton checkoff program on U.S. and global raw cotton and CFP 
markets. Although the graphical analysis is a powerful tool for analyzing the expected direction 
of the effects of the program, the analysis provides little insight into the likely magnitude of effects. 
At the same time, the interactions in and among markets as complicated by farm policy, trade 
policy, and a host of other forces impacting the market becomes quite intractable for graphical 
analysis. This section describes the methodology used to test hypotheses relating to the direction 
of the impacts of the cotton checkoff program as represented by the preceding graphical analysis 
as well as a measurement of the magnitude of the effects of the program. After presenting the 
model and data used in the empirical analysis, the results of econometrically estimating the 
parameters of the model are discussed with a primary focus on several key equations in the model 
for this analysis. The results of validating the model for use in analyzing the effects of the cotton 
checkoff program then are discussed. 
 

The Texas Tech University Global Fiber Model 
 
To test the hypotheses relating to the direction of the impacts of cotton promotion as represented 
by the preceding graphical analysis and to measure the magnitude of the effects of promotion, an 
empirical analysis of the cotton checkoff program is conducted with the use of a multi-equation, 
econometric simulation model of U.S. and foreign fiber markets referred to as the Global Fiber 
Model (GFM), which is maintained by the Policy Modeling Group of the International Center for 
Agricultural Competitiveness in the Department of Agricultural and Applied Economics at Texas 
Tech University. The GFM was modified for this study to account for the programmatic activities 
of Cotton Incorporated and, hence, is referred to in this report as the Modified Global Fiber Model 
(MGFM).  The GFM has been used for a wide range of analyses and received extensive peer 
review over the years, including Liu and Hudson (2019); Pan, Hudson, and Ethridge (2010), Welch 
et al. (2008); Chaudhary et al. (2008); MacDonald et al. (2008); Pan et al. (2008, 2007a, 2007b, 
2006, and 2005); Li, Mohanty, and Pan (2005); and Ramirez et al. (2004). An extensive technical 
description and documentation of the GFM is available in Pan et al. (2004).  
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Two of the five previous evaluations of the cotton checkoff program (Capps et al., 1997 and 
Murray et al., 2001) both relied on less comprehensive, quasi-reduced form econometric models 
for their analyses of the performance of the program. Capps et al. (1997) covered the period of 
1991-1995 while Murray focused on the period of 1996-2000. The more recent analyses by Capps 
and Williams (2006), Williams et al. (2011), and Capps, Williams, and Hudson (2016) not only 
covered later time periods (1986/87-2004/05, 1986/87-2009/10, and 1986/87-2014/15, 
respectively) but also used modified versions of the Texas Tech GFM model. The more formal 
and structurally comprehensive modeling approach allowed by modifying the GFM has permitted 
extensive and fundamentally important advances in the analysis of the cotton checkoff program 
and has yielded the most accurate, reliable, and defensible measurement of the impacts and returns 
from the cotton checkoff program to date. This study updates the Capps, Williams, and Hudson 
(2016) analysis and extends the analytical period through 2019/20. The updated Texas Tech Global 
Fiber Model, again modified for this study (MGFM), not only replicates the structure of world 
cotton and CFP markets but also includes man-made and other world fiber markets. 
 
The MGFM functions through the simultaneous interaction of various supply, demand, trade, and 
price components across various commodities and regions of the world. The main components of 
the MGFM include: (1) U.S. and foreign cotton production; (2) U.S. and foreign man-made fiber 
(MMF) production; (3) U.S. and foreign cotton and MMF mill demands; (4) U.S. and foreign CFP 
and MMFT demands; (5) world trade and price linkages for cotton, CFP, MMF, and MMFT; (6) 
international price linkages and trade policy, and (7) U.S. government cotton farm policy elements. 
In the model, rayon represents the class of cellulosic MMFs while polyester represents the class 
of non-cellulosic MMFs. Besides the United States, the model includes 34 other world regions, 
including 17 other cotton exporting regions. For this analysis, however, the GFM was simplified 
in structure to include the U.S., China, and an aggregate rest-of-the-world (ROW) region. 
 
The MGFM used in this analysis takes into account world markets and prices of not only cotton 
(top half of Figure 9) but also wool and man-made fibers (synthetics, primarily polyester, and 
cellulosics, primarily rayon) (bottom half of Figure 9) and their interactions. Cotton production in 
all countries and regions in the model, including the United States, is derived from behavioral 
equations for cotton harvested areas and yields. Generally, acreage equations are specified as 
functions of expected net returns for cotton and competing crops whereas yield is dependent on 
expected cotton price and time trend to account for technological change. To simplify estimation 
and presentation of results for this report, the model was condensed to the U.S. and Chinese 
markets as these are the primary producers/consumers of all the products discussed here, with the 
ROW region acting as a residual to these countries. This approach limits what can be said directly 
about specific countries included in the ROW region but reduces the number of parameters to be 
estimated without diminishing the accuracy of the results. 
 
The U.S. cotton supply sector in the model is divided into four production regions: (1) Delta; (2) 
Southeast; (3) Southwest; and (4) West. The Southwest is further subdivided into irrigated and dry 
land areas of production. Cotton producers located in the irrigated areas of the Southwest may 
make considerably different acreage response decisions than cotton producers located in dry land 
regions of the Southwest. Cotton competes for acreage with other commodities, primarily 
soybeans in the Delta and Southeast regions, sorghum and wheat in the Southwest, and corn and 
wheat in the West. Expected net returns for cotton and competing crops in the U.S. over the 
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estimation period include both market returns and all government program payments over the years 
such as direct payments, marketing assistance, loan deficiency payments, counter cyclical 
payments, price loss coverage program payments, agricultural risk coverage program payments, 
and more. Producer cotton assessments associated with the checkoff program are treated as a cost 
and subtracted from the expected net returns in the simulation examining the effects of the check-
off programs. 
 
Man-made fiber production for both synthetics and cellulosics in the MGFM is derived through 
the estimation of capacity and utilization behavioral equations for each country.  Emphasis in the 
model is placed on cotton and man-made fibers (primarily synthetics) as these fibers collectively 
account for most of the total world fiber utilization.  Synthetic fiber accounts for most of the man-
made fiber production in the world.  
 
Cotton mill use in the model is a function of the cotton fiber product price in the downstream retail 
market, prices of raw cotton and man-made fiber from the upstream market (mills), and the textile 
(non-agricultural research) expenditures of the Cotton Board in each region in the model as 
appropriate to the extent that the data are available. This structural representation of world fiber 
markets takes into account inter-fiber competition or complementary relationships between natural 
fibers and man-made fibers in textile mill use as well as the important linkages between the raw 
fiber production segments of the marketing chain and the processing segments (mills) of the 
marketing chain in each region. 
 
The U.S. model also includes representations of the cotton fiber product and man-made fiber 
product markets. The U.S. demand for cotton fiber products is calculated as the sum of the net 
imports of cotton fiber products plus mill use and is specified in the model as a function of the 
cotton fiber product price in the retail market, disposable personal income, and the marketing and 
textile (non-agricultural) research promotion activities of the Cotton Board. The model solves for 
retail-level cotton fiber product and man-made fiber product price indices (proxies for retail cotton 
fiber product and man-made fiber product prices), which also enter the respective U.S. mill 
demand equations as the output prices. 
 
Finally, the MGFM also includes a series of international price and trade linkages for cotton, man-
made fiber, cotton fiber products, and man-made fiber products to close the model. The price and 
trade linkages account for appropriate tariffs, quotas, tariff-rate quotas and other border policies 
as well as qualitative trade-related elements (such as the implementation of the GATT agreement 
under the World Trade Organization). In essence, the model solves for world synthetic prices as 
well as the world price of cotton (the A index), which are linked to the respective domestic prices 
of cotton and man-made fibers in each region. The cotton A-index and polyester prices 
(representative of world cotton price) are solved in the model by equalizing world exports and 
imports. 
 
The MGFM model specifies per capita consumption of cotton or man-made fiber product as a 
function of cotton and man-made fiber prices, per capita income, and other shift variables, which 
for cotton fiber products includes retail-level cotton checkoff promotion expenditures. On the 
supply side, cotton acreage generally is specified as a function of own and competing crop 
expected net returns or prices, while cotton yield is dependent on cotton price and a time trend to 
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capture technological change4. For man-made fibers, capacity and utilization are modeled 
separately to estimate production and generally specified as functions of man-made fiber and crude 
oil prices over a lag period of five years. Finally, export and import equations are specified as 
functions of domestic and international prices. For import equations, international prices are 
calculated by converting world price into domestic currency equivalent after adding appropriate 
tariffs. Similarly, for export equations, international prices are calculated by converting 
representative world prices into domestic currency equivalents. 
 

Data 
 

Two general types of data are required for the analysis undertaken in this study: (1) data pertaining 
to fiber and fiber product supply, demand, trade, prices, etc. and (2) marketing and promotion 
expenditures, non-agricultural research expenditures, and agricultural research expenditures by the 
Cotton Board. The first set of data are compiled from the St. Louis Federal Reserve Bank (2020), 
the Food and Agricultural Policy Institute (FAPRI) (2020), the Foreign Agricultural Service 
(FAS), the FAO World Fiber Consumption Survey (various years), Fiber Organon (published by 
the American Fiber Manufacturers Association), the National Cotton Council (2020), and the U.S. 
Department of Agriculture (2020a-e). In the second category, data come from the Cotton Board 
and Cotton Incorporated. In general, the structural parameters of this multi-equation model are 
generated econometrically using 39 annual data observations covering 1981/82 through 2019/20, 
the common time period and frequency across most of the endogenous and predetermined 
variables. According to Worsham (2020), data on programmatic expenditures for research and 
promotion are not reliable prior to 1981. Consequently, for this analysis, we rely on data over the 
period 1981/82 through 2019/20 for the econometric analysis. This time frame is unique from the 
previous evaluations concerning the effectiveness of the cotton checkoff program. 
 

EMPIRICAL ANALYSIS OF THE EFFECTIVENESS 
OF THE COTTON CHECKOFF PROGRAM  

 
This section reports the results of an empirical evaluation of the cotton checkoff program with a 
focus on providing answers to the four questions posed at the beginning of this report: (1) Has the 
program expanded the demand for cotton fiber products over history and during the last five years? 
(2) Are cotton producers and importers who pay the checkoff better off as a result of the program? 
(3) Has the program lowered federal cotton support program expenditures and, thereby, reduced 
the dependence of producers on those programs? and (4) What have been the effects of checkoff 
dollars spent on agricultural research and on promoting cottonseed demand? 
 
Answers to the first question are provided in this section through an econometric analysis focusing 
on the effects of the cotton checkoff program on the demand for raw cotton (mill level) and the 
demand for cotton fiber products (retail level). Answers to the second question are provided 

 
4 The acreage and yield equations used to measure the magnitude of the demand-enhancing effects of the cotton 
check-off program from marketing/promotion and non-agricultural research expenditures as discussed in the 
succeeding section of this report were those developed specifically for the MGFM at Texas Tech University. The 
econometric results for regional acreage and yield effects of cotton expenditures on agricultural research discussed 
later in this report in conjunction with Tables 18 and 19 were done separately, outside of the Texas Tech model.  
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through a simulation analysis using the Texas Tech GFM that has been modified to include the 
results of the econometric analysis of the first question. The simulation results provide a measure 
of the effects of the cotton checkoff promotion expenditures on the U.S. and global supply, 
demand, trade and prices for raw cotton and cotton fiber products. Those results are then used to 
calculate benefit-cost ratios (BCRs) as metrics of the effectiveness of the cotton checkoff program 
in generating returns to stakeholders (cotton producers and importers) who pay the cost of the 
promotion. Finally, econometric analyses provide insights on the effectiveness of checkoff funds 
invested to enhance efficiency in cotton production, reduce production costs, and enhance the 
demand for cottonseed.  
 
 

Econometric Evaluation of the Demand-Enhancing Effects 
of the Cotton Checkoff Program  

 
This section reports the empirical results of the econometric estimation of the parameters of the 
MGFM with an emphasis on the U.S. cotton mill demand and the retail demand for cotton fiber 
products, which are the focus of the marketing and promotion activities as well as the non-
agricultural research expenditures of the Cotton Board. The parameters of the MGFM were 
estimated using Ordinary Least Squares (OLS) with annual data for 1981/82 to 2019/20 (39 annual 
observations). Two (2SLS) or three-stage least squares (3SLS) procedures sometimes are used in 
the estimation of simultaneous systems. In this case, however, the large size of the model and the 
availability of a limited number of annual observations particularly for some variables, resulted in 
a greater number of predetermined variables than the number of observations. In addition, given 
that the efficiency gained in parameter estimation with the use of 2SLS and 3SLS generally is 
consistent with a large number of data points, OLS was the estimator of choice for this analysis.  
 
For all cotton producing regions, cotton acreage is relatively inelastic (relatively unresponsive) to 
changes in the market price or expected net revenue in the MGFM, with U.S. elasticities ranging 
from 0.09 in the U.S. Delta region to 0.36 in the Southwest dryland (Table 10). Cotton production 
tends to be “sticky” meaning that because different equipment is required for cotton production 
relative to other crops and similar factors, cotton farmers tend to farm cotton, with shifts into other 
crops only for rotational purposes or when prices get extreme (post-2007 ethanol mandate, for 
example). Also, over the period of analysis, a countercyclical-type price program has been in place 
for cotton (target price/deficiency payment program, countercyclical payment (CCP) program, 
price loss coverage (PLC) program) in most years except during the 1996 and 2014 farm bill years. 
Under those countercyclical price programs, when the market price of cotton was below the 
target/reference price, the market price level became irrelevant to producers because the 
government paid them the difference between the market price and the target/reference price level. 
As shown Figure 3, that occurred in most years when a target/reference price program was in place. 
Thus, in most years over the study period, cotton production was not highly responsive to the 
market price of cotton. Producers made their production decisions based on the level of the 
target/reference price rather than the level of the market price of cotton. 

We independently tested the responsiveness of cotton acreage to price in our analysis of the effects 
of production research spending on cotton acreage reported in a later section of this report. In that 
analysis, we found a low response of cotton acreage to price, almost exactly what the Texas Tech 
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MGFM uses (acreage price elasticities of 0.05 to 0.33 across cotton producing regions). A low 
acreage response to price is a common finding across studies of other crops as well. 

Also, the demand for cotton at the mill level is found to be price inelastic as expected. The own-
price elasticities for cotton demand at the mill level range from -0.03 in the United States to -0.55 
in China. The U.S. mill demand price elasticity is much smaller than the corresponding elasticities 
reported by Capps et al. (1997) and Murray et al (2001) (-0.17 and -0.40, respectively) and smaller 
than those reported by Lowenstein (1952), Waugh (1964), Wohlgenant (1986), Ding and Kinnucan 
(1996), and Shui, Behgin, and Wohlgenant (1993). The U.S. mill demand own-price elasticity, 
however, is found to be more in line with the corresponding elasticities of -0.08 reported by Capps 
and Williams (2006), -0.02 reported by Williams, et al. (2011), and -0.05 reported by Capps, 
Williams, and Hudson (2016).  
The cross-price elasticity of cotton mill use with respect to polyester price in the ROW in the 
MGFM is positive suggesting that polyester and cotton are substitutes.  The cross-price effect was 
not found to be statistically significant in the U.S. cotton mill use equation. In prior studies, 
although different from the results for foreign countries in the MGFM, cotton and polyester were 
found to be complements in cotton mill use in the United States (Capps et al. (1997), Ding and 
Kinnucan (1996), Murray et al. (2001), Capps and Williams (2006), and Williams et al. (2011)).   
 
The U.S. own-price elasticity of cotton fiber product demand was estimated to be -0.64 compared 
to -0.67 reported by Capps, Williams, and Hudson (2016). In China, data limitations restricted the 
estimation of parameters to the demand for all textiles. In this case, the own-price elasticity of 
demand was found to be -0.27.   
 
The price elasticities of the U.S. and global supplies of cotton fiber products and of man-made 
fiber products are important in determining the extent of the price and quantity responses in the 
model to any checkoff-induced increases in the retail demand for cotton fiber products and in the 
mill-level demand for cotton.  Most of the cotton fiber products imported by the United States are 
in the form of apparel or intermediate products. Some of those cotton fiber product imports may 
be manufactured with the raw cotton exported by the United States to foreign countries. The United 
States also exports some cotton fiber products but most are relatively unprocessed and often return 
to U.S. markets in a more finished form. Thus, how effective the cotton checkoff program is at 
raising cotton and cotton fiber product prices and generating increased profits at the farm level 
depends critically on how cotton fiber product imports respond to any price changes induced by 
the program.  In the model, the import supply elasticity for cotton fiber products faced by the 
United States is found to be 0.47 (Table 10). Thus, a 10% increase in the price of cotton fiber 
products translates into a 4.7% increase in the U.S. supply of cotton fiber product imports in the 
short-run. This finding is somewhat higher than the 0.24 U.S. import supply elasticity reported by 
Capps, Williams, and Hudson (2016). The relatively low import supply elasticities reported in both 
studies, however, reflect to some degree the effects of nearly 50 years of U.S. restrictions on 
imports of cotton fiber products under the Multi-Fiber Agreement on the price responsiveness of 
those imports as well as the price-inelastic behavior of cotton fiber product supplies in China and 
other countries that process and export cotton fiber products.   
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The U.S. Cotton and Cotton Fiber Product Demand Equations in the Texas Tech MGFM 
 
The direct effects of the cotton checkoff program in the MGFM are reflected in the two equations 
in the model relating to the retail demand for cotton fiber products and to the mill demand for 
cotton. The estimated demand equations for the net domestic consumption of cotton fiber products 
and for the domestic mill use of cotton account for roughly 99% of the variability in the 
corresponding endogenous variables indicating that these two equations provide excellent fits of 
their corresponding data (Tables 11 and 12). Also, the signs and magnitudes of the statistically 
estimated parameters in each demand equation are consistent with a priori expectations. 
 
The statistically estimated coefficients and p-values associated with these two demand equations 
are provided in Tables 11 and 12. Given the sample size, the significance level chosen for this 
analysis is 0.10. Consequently, the estimated coefficients of the structural parameters are deemed 
to be statistically different from zero if their corresponding p-values are less than 0.10 for two-
tailed tests and less than 0.20 for one-tailed tests. The accompanying definitions of the variable 
names used in the econometric equations in Tables 11 and 12 are provided in Table 13.  

U.S. Cotton Fiber Product Demand Equation  
 

U.S. cotton fiber product demand represents consumer demand at the retail end of the cotton fiber 
marketing chain, which includes the apparel market, the home furnishings market, and others 
(displayed previously in Table 3 and Figure 3). On a per capita basis, total domestic consumption 
of processed cotton rose from a low of 13.5 pounds in 1982 to a peak of 36.4 pounds in 2005 (see 
Table 3). Since 2005, per capita U.S. domestic consumption of cotton has trended downward to 
26.7 pounds in 2019. This structural equation provides econometric evidence of the effectiveness 
of the use cotton checkoff funds in achieving the goal of shifting out U.S. cotton fiber product 
demand. 
 
Table 11 provides the OLS parameter estimates, standard errors, and p-values for the U.S. cotton 
fiber product demand equation. The associated goodness-of-fit statistic (R2) is exceptional at 
0.9947.  In other words, this equation explains nearly all of the variability in the net consumption 
of cotton fiber products over the period of analysis (1981/82 to 2019/20).  Neither the Durbin-
Watson (DW) statistics nor the Ljung-Box Q-statistics indicate the presence of serial correlation 
of residuals in this structural equation. The econometric analysis indicates that the statistically 
significant drivers of cotton fiber product demand include the real (inflation-adjusted) cotton fiber 
product price; real disposable personal income; real energy prices; the unemployment rate; real 
combined marketing and promotion and non-agricultural research cotton checkoff expenditures 
for U.S. markets; and qualitative variables related to particular years, namely 1987, 1996, 2001, 
2005, 2006, 2007, 2008, 2009, and 2010.  
 
The estimated own-price and income elasticities of the demand for cotton fiber products were 
found to be -0.75 and 0.36, respectively (Table 11). The estimated own-price elasticity corresponds 
closely to the -0.65 estimate reported by Williams, et al. (2011) and to the -0.67 estimate reported 
by Capps, Williams, and Hudson (2016). However, the estimated income elasticity is smaller than 
the corresponding elasticity of 0.94 reported by Williams, et al. (2011) and of 0.53 reported by 
Capps, Williams, and Hudson (2016). The elasticities with respect to real energy prices and the 
unemployment rate are -0.48 and -0.18, respectively. Note that with increases (decreases) in 
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percentage changes in energy prices and in unemployment, net domestic consumption of cotton 
fiber products falls (rises).  
 
The carryover effects associated with all advertising and promotion programs, as discussed earlier, 
are accounted for in this analysis using a polynomial distributed lag (PDL) procedure, a lag 
formulation commonly used in the analysis of advertising effectiveness (Clarke, 1976; Forker and 
Ward, 1998). Most previous analyses of the cotton checkoff program used the PDL procedure. The 
attractive features of the PDL include: (1) a flexible representation of the lag structure allowing 
for the possibility of humped-shaped or monotonically declining lag weight distributions and (2) 
a parsimonious representation of the lag structure (Simon and Arndt, 1980). One previous analysis 
of the effectiveness of the cotton checkoff program by Capps et al. (1997) used a polynomial 
inverse lag (PIL) structure (Mitchell and Speaker (1986)) rather than the PDL to capture the 
carryover effects. In contrast to the PDL model, the PIL does not require specifying the lag length, 
and, thus, is conceptually an infinite lag. In principle, then, the use of the PIL lag formulation 
imposes the assumption on the model that advertising/promotion expenditures in one period have 
infinitely long impacts over time on consumption.   
 
The PDL formulation was adopted in this study in order to allow for testing for lag length, that is, 
the pattern and time period over which marketing promotion expenditures influence demand. The 
search for the polynomial degree and lag length for each advertising variable involves a series of 
nested OLS regressions. Second, third, and fourth degree polynomials with lags up to 10 years 
were considered in each case. Based on the Akaike Information Criteria (AIC) and the Schwarz 
Information Criterion (SIC) statistics for selecting lag length, the optimal lag length for retail-level 
promotion expenditures in net domestic consumption of cotton fiber is two years while the degree 
of the polynomial is two with the PDL beginning with the current level of expenditures. This 
finding is consistent with Ding and Kinnucan (1996), Capps et al. (1997), Capps and Williams 
(2006), Williams et al. (2011), and Williams, et. al (2016). Also, based on the AIC and SIC 
statistics, both head and tail endpoint restrictions were employed in the analysis.   
 
The short-run advertising elasticity for U.S. cotton fiber product demand is found to be 0.05 while 
the cumulative (long-run) advertising elasticity is found to be 0.17 (Table 11). These results are 
consistent with the corresponding elasticities reported by most previous studies of generic 
advertising programs, which have tended to range between about 0.01 and 0.25 in both the short-
run and the long-run (Williams and Nichols, 1998; Williams et al. 2016; Reimer et al. 2017). The 
results imply that cotton checkoff expenditures have effectively shifted out the U.S. demand for 
cotton fiber products over time. Capps et al. (1997) reported an elasticity of cotton checkoff 
program expenditures of 0.06 in the short-run and 0.10 in the long run.  Murray et al (2001), 
however, reported a much smaller cotton promotion elasticity of 0.02. Capps and Williams (2006) 
reported a cotton promotion elasticity of 0.05 in the short-run and 0.17 in the long run.  Williams 
et al. (2011) reported a cotton promotion elasticity of 0.03 in the short-run and 0.11 in the long 
run. Capps, Williams, and Hudson. (2016) reported a cotton promotion elasticity of 0.05 in the 
short-run and 0.17 in the long run. 
 
Because any lagged effects of cotton checkoff expenditures were assumed away in the Murray et 
al. (2001) study, the short-run and cumulative impacts of checkoff promotion expenditures were 
the same in that study.  Neither the assumption on lagged effects nor the promotion elasticity 
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reported by Murray et al. (2001) is in agreement with the existing literature for cotton promotion. 
Ding and Kinnucan (1996) reported a long-run advertising elasticity for cotton of 0.07.  Solomon 
and Kinnucan (1993) found the advertising elasticity for cotton for the export market to be 0.12.  
Dewbre, Richardson, and Beare (1987) reported an advertising elasticity of 0.09 for Australian 
wool promotion in the United States. 
 
Berndt (1990) argued that models based on quarterly and annual data tend to overestimate the 
cumulative effects of advertising and promotion. However, our estimates of the impact of cotton 
checkoff promotion activities perhaps are a reflection of the increase in the level of funds that 
occurred as a result of the amended Act of 1992. Recall from Table 7 that the level of cotton 
checkoff funding rose from roughly $28.6 million in 1991 to an average of $74.6 million over the 
last five years (2015-2019). The majority of that funding was allocated to retail level marketing 
and promotion activities over this period. Consequently, this scale effect in the level of funding 
for retail-level marketing and promotion of cotton fiber products may also account for the 
magnitude of the cumulative estimate of the advertising elasticity.  Another possibility for the 
relatively large estimate of the long-run advertising elasticity may be due to the relatively higher 
level of cotton promotion intensity over time (that is, the level of cotton promotion expenditures 
compared to cotton farm cash receipts) than normally has been the case for other checkoff 
commodities (see Figure 6). Consequently, the overall impact of the cotton checkoff program may 
be expected to be greater in both a practical and a statistical sense in its effects on production, 
demand, prices, and exports than might be the case for other checkoff program commodities. Still 
another possibility for the relatively large estimate of the long-run advertising and promotion 
elasticity may be attributed to the time period under which this analysis is carried out. The time 
period for this analysis ranges from 1981 to 2019. Past studies used data on research and promotion 
expenditures back to 1976. Data prior to 1981, according to Worsham (2020), are much less 
reliable.      
 
In addition to the generic cotton promotion expenditures from checkoff dollars collected by the 
Cotton Board, private industries also spent funds to promote their own particular brands of cotton 
fiber products and man-made fiber products. These brand advertising expenditures might be 
expected to have an impact on the demand for cotton fiber products. Data for advertising 
expenditures by private companies are proprietary and not readily available, and thus, were 
excluded from this analysis. Statistical theory suggests that omitted variables (those that might 
have a statistically significant effect) may result in biased structural parameter estimates, although 
the direction of the bias is not clear. However, in the cotton fiber product demand equation of the 
Texas Tech MGFM, no serial correlation pattern is evident in the residuals based on the Durbin-
Watson statistics and the Ljung-Box statistics indicating the absence of any systematic omitted 
variable bias associated with the structural parameters. This result also suggests that brand 
advertising is likely to have little effect on cotton demand. Indeed, for branded cotton fiber product 
promotion, Murray et al. (2001) obtained data from Levi Strauss to serve as a proxy for branded 
promotional expenditures for cotton fiber products. However, the inclusion of these data in the 
Murray et al. (2001) analysis revealed no statistically significant impact of the branded advertising 
variable on the structural parameter estimate associated with generic cotton checkoff promotion. 
Capps, Bessler, and Williams (2004) also found that brand advertising expenditures were 
statistically insignificant in influencing the level of orange juice demand.  Insignificant branded 
advertising and promotion effects, at least from a statistical point of view, are not surprising. 
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Generic advertising and promotion expenditures are designed to increase the demand for a 
particular commodity while corresponding branded expenditures associated with a given 
manufacturer are designed primarily to increase the market share for that manufacturer. In other 
words, generic marketing and promotion expenditures are designed to grow market demand for 
the product while branded marketing and promotion expenditures are designed to grow the market 
share associated with that particular brand but not necessarily the overall market demand for the 
product.    

U.S. Cotton Mill Use Equation 

 
The second demand equation represents the demand by U.S. mills for raw cotton (displayed 
previously in Table 3 and in Figure 3). U.S. mill use of cotton increased slowly from about 2.5 
billion pounds to 2.8 billion pounds from 1981 to 1985 to slightly more than 5.0 billion pounds 
from 1994 to 1998. Since 1998, U.S. mill use of cotton has since trended down sharply.  Rapidly 
growing U.S. imports of cotton fiber product (processed cotton) products from foreign mills 
drastically reduced the domestic mill share of total U.S. cotton consumption (expressed in raw 
cotton fiber equivalents) from a fifteen-year average (1986-2000) of 64% to just 16% in 2019 (see 
Table 3). Since 2008, the domestic mill share of total U.S. cotton consumption has ranged from 
16% to 20%. 
 
Each year, roughly 15% to 20% of cotton checkoff funds is spent on mill-level textile (non-
agricultural) research activities in attempt to stimulate the mill use of raw cotton (see Table 7). The 
statistical analysis associated with this equation provides an empirical assessment of the 
effectiveness of cotton checkoff funded activities in attempting to directly stimulate U.S. mill 
demand for raw cotton. Note that the parameters of separate demand functions at the retail and at 
the mill levels of the marketing channel are statistically estimated. This model feature is unique to 
the literature (except for Capps and Williams (2006), Williams et al. (2011), and Capps, Williams, 
and Hudson (2016)) in dealing with the evaluation of the cotton checkoff promotion and research 
activities. 
 
Table 12 provides the OLS parameter estimates, standard errors, and p-values for the U.S. cotton 
mill use equation.  The goodness-of-fit statistic is 0.9883. In other words, this equation accounts 
for nearly all the variation in the use of cotton by U.S. mills over the period of analysis (1981/82 
to 2019/20).  Because of the presence of a lagged dependent variable, we employ the Durbin h-
test to check on the presence/absence of first-order autocorrelation. As exhibited in Table 12, the 
Durbin h-statistic is equal to 0.6272, indicative of the absence of autocorrelation in the residulas. 
Also, all the estimated coefficients except for real U.S. mill cotton price are statistically significant. 
 
The U.S. cotton industry at the mill level typically is characterized by lags between orders and 
deliveries.  Stennis, Pinar, and Allen (1983) indicate that forward ordering is prevalent in this 
industry.  Distributors and retailers often contract for cotton fiber twelve months or more prior to 
delivery.  Consequently, to account for these dynamics, various lag lengths on prices were tested 
in the empirical specification for cotton mill demand. Forward contracting, at least historically, 
has been an integral part of the cotton and textile industry such that the price observed today 
influences use in the future. Textile manufacturers, for example, make future decisions based on 
today’s prices.  Using the AIC and the SIC, the optimal lag length on prices was found to be zero 
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in all cases so that all prices in the cotton mill demand equation are contemporaneous.  This finding 
differs from those of Wohlgenant (1986); Shui, Beghin, and Wohlgenant (1993); and Ding and 
Kinnucan (1996) who considered a lag length of 12 months. Because our analysis employs more 
current data, the justification for our finding is the improvements in the efficiency of ordering and 
deliveries that have occurred over the last 25 - 30 years.  
  
The econometric results for U.S. cotton mill demand in Table 12 indicate that the statistically 
significant drivers of cotton use at the mill level include real (inflation-adjusted) cotton fiber 
product prices, cotton mill use in the previous year, real mill-level textile or non-agricultural 
research expenditures financed by cotton checkoff dollars, and qualitative variables related to 
selected years, specifically 1981, 1982, 1984, 1988, 2001, and 2009. 
 
The cotton fiber product price represents the per unit value of the output from cotton mills.  Thus, 
the mill demand for raw cotton should increase with an increase in the output price. The positive 
and statistically significant sign for the cotton fiber product price provides statistical evidence that 
the U.S. mill demand for cotton is responsive to changes in the price of cotton fiber products. The 
estimated coefficient of the cotton fiber product price of 0.73 implies that a 10% increase in the 
price of cotton fiber products translates into a 7.3% increase in mill use of cotton (Table 12). Capps 
and Williams (2006) reported an output price elasticity of cotton mill demand of 0.41, Williams et 
al. (2011) reported an output price elasticity of cotton mill demand of 0.24, and Capps, Williams, 
and Hudson (2016) reported an output price elasticity of 0.74. 
 
The own-price elasticity of cotton mill demand is found to be -0.04, implying that U.S. mill 
demand for raw cotton is not responsive to changes in the market price of raw cotton (the input 
price) (Table 12). However, the estimated coefficient associated with the real price of cotton paid 
by domestic mills is not statistically different from zero. The own-price elasticity of cotton mill 
demand found in this study is smaller than the elasticity of -0.17 reported by Capps et al. (1997), 
the elasticity of -0.08 reported by Capps and Williams (2006), and also smaller than those reported 
in several other studies discussed earlier. The own-price elasticity of cotton mill demand estimated 
to be -0.04 is marginally higher than the elasticity of -0.02 reported by Williams et al. (2011) but 
marginally lower than the elasticity of -0.05 reported by Capps, Williams, and Hudson (2016).  
 
As with the retail demand for cotton fiber products, the PDL formulation is used to account for the 
carryover effects of mill-level (textile or non-agricultural research) promotion expenditures on 
cotton mill demand.  The results indicate that the short-run elasticity of non-agricultural research 
expenditures with respect to cotton mill use is 0.06 and that the cumulative (long-run) elasticity is 
0.21 (see the bottom of Table 12). These elasticities are larger than those previously reported by 
Capps and Williams (2006) (0.03 and 0.09, respectively) and by Williams et al. (2011) (0.02 and 
0.06, respectively). Nevertheless, these respective elasticities are in alignment with those reported 
by Capps, Williams, and Hudson (2016). As well, there is no delay in the impact of mill-level 
promotion activities on cotton mill demand. Thus, the cumulative effect of a 10% change in mill-
level promotion of raw cotton in a given year is sustained over two years, giving rise to a 2.1% 
change in domestic mill use of cotton, all other factors invariant. These results are smaller in 
relation to those of Capps et al. (1997) who report a short-run elasticity associated with mill-level 
promotion expenditures of 0.08 but a long-run elasticity of 0.13 after a nine-month delay. Murray 
et al. (2001) also found a statistically positive and significant relationship between non-agricultural 
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research expenditures and cotton mill use. They reported a cumulative elasticity in the range of 
0.31 to 0.35 which is not only well above the elasticity reported in this study but also exceedingly 
high relative to those reported previously in the literature for cotton and for other commodities. 
 

Summary Comments on the Texas Tech MGFM and the Demand Equation Estimation Results 
 
The structure of the Texas Tech MGFM and the parameters estimated for the model equations 
represent the key assumptions of the methodology for determining the net benefits associated with 
the cotton checkoff program for cotton producers and cotton importers. The modifications to the 
Texas Tech model correspond to the incorporation of the promotion and non-agricultural research 
expenditures. We use a linear model with a square root transformation on the expenditure variables 
to capture diminishing marginal returns. Even though both domestic producers and importers pay 
assessments to fund the checkoff program, the net benefits associated with the programmatic 
activities of Cotton Incorporated may be quite different for each group. Using the MGFM, 
producer and importer net benefits are separated and government savings as a result of the cotton 
checkoff program are captured. The key structural parameters that allow a calculation of the 
benefit-cost ratios as well as government savings are precisely those associated with the cotton 
checkoff marketing and promotion expenditures and non-agricultural research expenditures, and 
the price elasticities of demand at the retail and mill levels of the marketing channel.    
 
Importantly, the demand for cotton fiber products at the retail level and the demand for cotton at 
the mill level are positively and significantly affected by the cotton checkoff expenditures. Perhaps 
more important is that the long-run elasticity associated with retail-level marketing and promotion 
expenditures combined with non-agricultural research expenditures (0.1664) is less than the long-
run elasticity associated with mill-level textile or non-agricultural research expenditures (0.2077).  
 

Simulation Analysis of the Impacts and Returns from Cotton Checkoff Promotion 
 
The cotton checkoff elasticities presented and discussed in the previous section of this report 
provide measurements of the relationship between cotton checkoff expenditures and the U.S. 
demands for raw cotton and cotton fiber products. While instructive, the expenditure elasticities 
fall short of providing a complete understanding of either the market effects of the expenditures or 
the returns they generate to those who pay the assessments for at least two reasons. First, the 
estimated marketing and non-ag research expenditure elasticities are static impact measures and 
tend to overestimate the effect of an increase in expenditures on quantity demanded. Thus, these 
elasticities indicate how demand changes given a change in checkoff expenditures, holding 
constant all other factors. That is, the assumption underlying the calculation of the cotton checkoff 
expenditure elasticities is that a change in marketing and non-ag research expenditures that affects 
demand does not affect prices, imports, supply, or any other market quantities. Undoubtedly, 
however, if demand shifts as a result of those expenditures, then price will change (unless supply 
is perfectly elastic) which, in turn, will change the levels of imports, supply, and many other market 
variables, including the quantity demanded of the good itself. 
 
A look at Figure 10 serves to help illustrate the problem with using the elasticity metric as the 
measure of the demand impact of checkoff expenditures. For expositional purposes only, this 
figure, like Figure 7, does not show the relatively small leftward shift of the supply curve that 
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occurs as a result of the checkoff assessment on cotton producers. This leftward “tax” effect of the 
checkoff is included in the empirical analysis discussed later. In Figure 9, assume, for example, 
that checkoff expenditures double (a 100% increase) which shifts demand from D0 to D1.  If price 
(P0) does not change, then the demand for the commodity increases from Q0 to Q2.  If the 
expenditure elasticity is 0.166 (as estimated econometrically for the demand for cotton fiber 
products over the long-run through the process described in the previous section) and promotion 
expenditures double, then the increase in Q from Q0 to Q2 would be on the order of 16.6%. But 
this situation assumes that price remains at P0 and does not change even when the demand is 
increasing from the promotional activities. Normally, one would expect that price would increase 
somewhat at least (such as from P0 to P1 in Figure 10) when promotion successfully shifts out 
demand unless supply is perfectly elastic (which is not the case in U.S. cotton markets).  Because 
price does tend to increase, the actual increase in demand as a result of promotion can be much 
smaller (such as from Q0 to Q1 in Figure 10) than the expenditure elasticity leads us to believe 
might happen because of the assumption that price does not change. If price changes when demand 
changes, then imports, supply, and many other market variables are likely to change as well.   
A second reason that expenditure elasticities are insufficient measures of checkoff program impact 
is that they provide measures only of the effect of the program expenditures on demand. The 
primary objective of the cotton checkoff program, however, is not simply to increase the demand 
for cotton or cotton fiber products but rather to enhance the profitability of growing cotton for 
domestic producers.  The expenditure elasticities presented and discussed earlier in the preceding 
section of this report suggest that the cotton checkoff program has had a positive and statistically 
significant impact on the demand for cotton and cotton fiber products. The relevant question for 
those who pay for the program, however, is whether the increase in demand and any consequent 
increase in their net revenues (profits) have been sufficient to cover their assessment costs. 
 
To provide a more accurate measure of the impact of cotton checkoff expenditures on demand as 
well as a measure of the returns to those who pay the checkoff assessments, the Texas Tech 
University Modified Global Fiber Model (MGFM) was used in this study to conduct a simulation 
analysis of the cotton checkoff program. The analysis focuses specifically on answering the four 
questions posed in the introduction to this report: (1) What have been the effects of cotton 
promotion on U.S. CFP demand specifically and, more generally, the consequences for world 
cotton and CFP markets? (2) Are stakeholders (cotton producers and importers who pay the 
checkoff) better off as a result of the program? That is, have the benefits to those who have paid 
for the program been greater than the costs over history and during the last five years? (3) Has the 
program reduced the dependence of producers on government support programs? (4) Has the 
program had a significant impact on lowering the costs of federal cotton support programs? 
 
To answer these questions, two basic scenarios were simulated with the MGFM: (1) a baseline 
“With Checkoff Expenditures” scenario in which both retail-level and mill-level cotton checkoff 
expenditures and checkoff assessments for both producers and importers were set to their actual 
historical levels and (2) a counterfactual “Without Checkoff Expenditures” scenario in which those 
expenditures as well as the checkoff assessment rate were set to zero over the history of the 
program. In the “With Checkoff Expenditures” scenario, the model was used to generate a baseline 
historical simulation of the various endogenous variables in the model (e.g., cotton and CFP 
production, mill-level and retail-level demand, prices, trade, etc.) over the 1986/87 to 2019/20 
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period of analysis that closely replicates their actual historical values5. Because all cotton checkoff 
promotion and non-agricultural research expenditures as well as the cost of the checkoff 
assessments to producers were set to their actual historical values, the baseline simulation 
represents the “With Checkoff Expenditures” scenario. The baseline simulation accounts for all 
major exogenous forces affecting world fiber markets, such as advances in cotton productivity 
from technological developments and cultural practices, boll weevil eradication programs, 
improved cotton varieties, etc. 
 
Then, all cotton checkoff promotion and non-agricultural research expenditures as well as the cost 
of the checkoff assessment to producers and importers were set to zero and the model was 
simulated once again over the same period to generate the “Without Checkoff Expenditures” 
scenario results for the set of endogenous variables in the Texas Tech MGFM6. These results 
provide a measure of what the levels of production, prices, consumption, mill use, trade, etc. would 
have been in the absence of the cotton checkoff program over the period of analysis. Differences 
in the solution values of the endogenous variables in the “Without Checkoff Expenditures” 
scenario from their baseline solution values in the “With Checkoff Expenditures” scenario 
consequently are direct measures of the effects of the promotion and non-agricultural research 
activities of the Cotton Board over time.  Because no exogenous variable other than cotton 
checkoff promotion expenditures in the Texas Tech MGFM is allowed to change as the two 
simulation scenarios are conducted, this process effectively isolates the impacts of retail-level and 
the mill-level cotton checkoff advertising/promotion and non-agricultural research expenditures 
on the endogenous variables in the model. 
 
The markets effects of promotion are reported for two time periods: (1) crop years (August/July) 
1986/87 through 2019/20, referred to as the “full” or “entire” period of analysis and (2) crop years 
(August/July) 2015/16 through 2019/20, referred to as the “most recent five-year” or “last five-
year” period of analysis, corresponding to the five-year period since the last checkoff evaluation 
study was conducted. Note that because the last full crop year that could be included in the analysis 
was 2019/20, the last five-year period included in the model ended in July of 2020.  Consequently, 
the analysis conducted here does not include the period since August 2020.   
 
In graphical terms, the overall simulated effects of the cotton checkoff program are equivalent to 
the combination of the changes in quantities and prices demonstrated in Figures 7 and 8 which 
illustrate the separate cotton and cotton fiber product market effects of the retail-level marketing 
and non-agricultural research expenditures and the mill-level textile or non-agricultural research 

 
5 Although the econometric analyses of the U.S. cotton mill demand and the U.S. cotton fiber products demand were 
conducted over the period of 1981/82 to 2019/20, the simulation analysis was possible over only the 1986/87 to 
2019/20 period due to the lack of data for some variables used in the MGFM for some countries in the 1981/82 to 
1985/86 period. 
6 Note that we account for the tax-shifting effect of producer checkoff assessments as discussed by Chang and 
Kinnucan (1991) by setting the assessment in each cotton production region to zero along with setting all checkoff 
expenditures to zero in the “Without Checkoff Expenditures” scenario. The assessments are treated as a cost to 
producers in the net revenue functions in the regional cotton acreage equations in the Texas Tech MGFM and are set 
to zero in the “Without Expenditures” scenario. 
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expenditures made by the Cotton Board7. Those combined effects as shown in the two figures, 
however, are complicated in the simulation analysis by the effects of U.S. cotton farm policy over 
time and simultaneous interactions with man-made and other fiber markets. Obviously, the final 
effects of the cotton checkoff program on cotton and cotton fiber product markets and prices and 
on the returns to cotton producers and importers will depend on the nature and strength of the 
relationships and interactions among the many market variables as captured by the Texas Tech 
MGFM. 
 

Effects of the Cotton Checkoff Program on U.S. and World Fiber Markets 
 
The simulation results demonstrate clearly that the cotton checkoff promotion program “lifted” 
U.S. raw cotton production, mill use, cotton fiber product consumption, and prices over the entire 
period of 1986/87-2019/20 (Table 14). In general, the “lift” achieved by a promotion program is 
the average annual addition to production, demand, trade, prices, revenues, and other industry 
measures as a result of promotion, that is, how much higher production, demand, trade, prices, 
revenues, and other industry measures were on average over time than they would have been if the 
promotion had not been conducted. In this report, the “lift” is expressed as the annual average 
change in the various industry measures resulting from the cotton checkoff program over the 
period of 1986/87-2019/20 or over the most recent five-year period of 2015/16-2019/20. 
 
On the supply side of the U.S. cotton market, the cotton checkoff program lifted annual cotton 
production by nearly 1% on average over the entire period, somewhat larger than the 0.6% average 
annual increase in the most recent five-year period of the analysis (Table 14). The lift in U.S. 
cotton production as a result of the checkoff program, however, was not uniformly distributed 
across the Cotton Belt. The largest average annual lifts to regional cotton production over the entire 
period of analysis were in the Southeast, West, and Southwest dryland regions where the 
production lift was 30.4 million pounds (1.8%), 17.9 million pounds (1.5%), and 16.4 million 
pounds (1.7%), respectively. 
 
The lift in the average annual mill use of cotton in the United States from the cotton checkoff 
program was 408.7 million pounds (14.6%) over the entire period of analysis compared to the lift 
in the average annual mill use over the most recent five-year period of 202.9 million pounds 
(13.0%) (Table 14). Because the cotton research and promotion program induced a larger lift in 
U.S. cotton mill demand than in U.S. cotton production, the checkoff program resulted in a 
diversion of cotton from exports to domestic markets. On average in each year over the entire 
period of analysis, the checkoff program diverted about 324.5 million pounds (7.1%) of cotton 
from exports to domestic mills, more than double the 155.7 million pounds (2.5%) diverted on 
average in each year from exports to domestic milling during the most recent five-year period of 
the analysis. The average annual lift in the farm price of cotton as a result of the checkoff program 
was about 7.5 cents/lb (12.9%) over the full period but only about 3.1 cents/lb (4.8%) over the 
most recent five-year period. The lift achieved in the world cotton price (A-index) was similar to 
that of the U.S. farm price (Table 14). 
 

 
7 Recall that Figures 7 and 8 do not include the effects of the leftward shift of the U.S. cotton supply curve that occurs 
as a result of the checkoff assessment on cotton producers. As noted in the previous footnote, this “tax” effect is 
included in the “Without Checkoff Expenditures” simulation scenario. 
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The simulation results also indicate that the promotion and non-agricultural research activities of 
the Cotton Board resulted in a lift in U.S. consumption of cotton fiber products of more than 
1,313.7 million pounds (14.4%) on average in each year over the entire period of analysis, slightly 
more than the average annual lift achieved in the last five-year period of analysis of 1,270.3 million 
pounds (12.2%) (Table 14). Over the entire period of analysis, the checkoff program resulted in 
about a 10.1 percentage point lift in the average annual cotton fiber product (CFP) price index. 
Recall that the graphical analysis presented earlier (Figures 7 and 8) concluded that the lift in the 
retail CFP price could be positive or negative as a result of retail-level promotion depending on 
the relative CFP supply response by U.S. and foreign mills. The positive annual average lift in the 
retail CFP price induced by the retail-level checkoff expenditures indicates that the lift in CFP 
demand was larger than the combined lifts in U.S. and foreign supplies of CFPs induced by both 
the higher CFP price and the mill-level (non-agricultural research) expenditures of the program. 
Because the lift in U.S. CFP demand stimulated by checkoff promotion expenditures was greater 
than the induced increase in U.S. CFP supplies, the cotton checkoff program also lifted U.S. CFP 
imports on average each year over the entire period of analysis by 915.9 million pounds (18.4%). 
Over the most recent five-year period, the checkoff program lifted the average annual level of U.S. 
net imports of cotton fiber products a somewhat higher 1,067.8 million pounds (12.1%)8. 
 
The cotton checkoff program also impacted foreign cotton markets. Mill use of cotton in China, 
for example, experienced a 344.0 million pound (2.1%) average annual lift over the entire period 
of the analysis (Table 14). The consequent higher world cotton price (A-index) (13.3%) stimulated 
a small production response in China of 189.6 million pounds (1.4%) on average in each year over 
that period (Table 14). The relatively small average annual lift of Chinese production over the 
entire period of the analysis was insufficient to meet the lift in Chinese mill demand requiring an 
average annual addition to Chinese cotton imports of 171.5 million pounds (16.0%). 
 
In summary, as exhibited in Table 14, the key impacts of the cotton checkoff program on cotton 
and cotton fiber product markets over the entire 1986/87 to 2019/20 period according to the 
simulation analysis included average annual lifts of: 
 

 0.9% in average annual U.S. cotton production with much of the lift taking place in the West, 
the Southeast, and the dryland southwest regions; 

 1.4% in average annual Chinese cotton production; 

 14.6% and 2.1% in average annual U.S. and Chinese cotton mill use, respectively; 

 16.0% in average annual Chinese cotton imports and -7.1% in annual average U.S. cotton 
exports; 

 about 13% in the annual average U.S. farm price and in the world price of cotton (A-index); 

 
8 The most recent 5-year impact metrics tend to underestimate the impacts of the promotion expenditures over those 
five years.  Promotion generally has a lagged impact on the market. In the case of cotton fiber products, the 
econometric analysis determined the lag to be about two years. Thus, expenditures made in 2019/20 to promote cotton 
fiber product demand have impacts not only in 2019/20 but also in 2020/21 and 2021//22. Since data for the last two 
years were not available at the time of the study, the future impacts of promotion in previous years on the market in 
those future years were not included in the measure of impacts over the 2015/16 to 2019/20 period, thus leading to an 
underestimate of the most recent 5-year impacts.  
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 14.4% in the average annual U.S. consumption of cotton fiber products and 18.4% in the 
average annual U.S. net imports of cotton fiber products from foreign mills; and 

 10.1 percentage points in the U.S. price of cotton fiber products. 
 

A graphical view of the average annual percent lift of the domestic and global markets from the 
Cotton Research and Promotion Program (CRPP) over the 1986/87 to 2019/20 period as well as 
the 2015/16 to 2019/20 period are given in Figures 11 and 12. A similar graphical view of the 
average annual volume lift from the CRPP in million pounds is provided in Figure 13. The 
graphical depictions serve to visually summarize the impacts of the checkoff program over the two 
respective periods. 
 

Benefit-Cost Analysis of the Cotton Checkoff Program 
 
While the simulation analysis clearly demonstrates that the cotton checkoff promotion program 
had measurable impacts on U.S. and world cotton fiber product markets, the important question 
for cotton producers and importers who pay the costs of the cotton promotion programs with their 
checkoff assessments is whether the market effects have generated sufficiently large additional net 
revenues (profit) to them to justify their respective contributions to the cost of the program. 
 
The standard method to address the question of stakeholder returns from a commodity checkoff 
program is to calculate the benefit-to-cost ratio (BCR) (i.e., the average return per dollar spent on 
the checkoff program) for each contributing group net of the cost of the checkoff program. For 
example, the producer net BCR (NBCR) is calculated as the total producer revenue added as a 
consequence of the cotton checkoff expenditures over time net of additional production costs and 
checkoff expenditures divided by the level of checkoff expenditures made to generate those 
additional revenues. For a given period (t), the net additional revenue received by cotton producers 
(R) is calculated as: 
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where Pc is the effective price of cotton received by producers; C is production cost per unit of 
output; Qc is cotton production; and w and wo indicate “with” and “without” cotton checkoff 
promotion expenditures, respectively. Note that C includes the cotton checkoff assessment as a 
cost to producers as previously discussed. Then, the NBCR is calculated as: 
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where E is the cotton checkoff promotion expenditures. To account for the time value of money in 
calculating the NBCR, the producer net profits can also be discounted over time to present value 
before dividing by the total checkoff expenditures to obtain the Discounted Producer Net Profit 
BCR (DBCR). 
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The importer BCR (IBCR) is somewhat more complicated to calculate because importers earn 
revenues from CFP sales.  For any given year (t), the revenue increase to importers as a result of 
cotton promotion (N) is calculated as: 
 
(3) N = (PcfpQcfp − Pcfp

woQcfp
wo ) 

 
 where P is retail price, Q is quantity sold, the subscript “cfp” indicates cotton fiber products and 
the superscripts w and wo again indicate “with” and “without” the cotton checkoff promotion 
expenditures. Since the costs to importers associated with additional CFP sales are unknown, the 
additional net revenue (profit) accruing to importers in each year (Mt) can be approximated by 
assuming some realistic pre-tax profit ratio earned by importers on CFP sales () and multiplying 
by N from equation (3): 
 
(4) 𝑀 = 𝜋 N  .  
 
The IBCR is then calculated as: 
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Thus, the IBCR is the additional net revenue (profit) earned by importers (M) over time as a result 
of cotton promotion divided by the total cost of the promotion over time. As with the NBCR, the 
IBCR can be discounted to present value to account for the time value of money.   
 
Cotton Producer BCR Analysis 
 
The simulation results as exhibited in Table 15 indicate that, over the full period of the analysis, 
the combination of increased acreage and enhanced per pound returns to producers as a result of 
the cotton checkoff program generated additional total revenue (net of added costs of production 
including checkoff assessments) to producers of about $5.8 billion, about $170 million per year or 
about 8.8% of the total cotton farm net revenues of cotton producers earned over that period (Table 
15). Over the same period, the higher prices of cotton induced by the cotton checkoff program 
reduced government cotton farm program costs by about $5.5 billion, an average of about $161 
million per year. The total revenues added by the cotton checkoff program which accrued to 
producers and to government cost savings were nearly equal, 51% to producers and 49% in 
government farm program savings (Table 15). Thus, the cotton checkoff program not only 
increased net revenues to cotton producers over the entire period but also worked to reduce the 
dependence of farmers on government payments while generating cost savings to the government.  
 
Although the cotton farm price was below the existing target or reference price in many years 
during over the entire period, the farm price was above the support price (loan rate) in all but a few 
years. Deficiency payments were eliminated during the 1996 FAIR Act years (1996/97-2001/02) 
so that production decisions became responsive to changes in market prices conditions during 
those years. During that period, farm price increases generated by the cotton checkoff program 
benefited producers directly with no contribution to reducing farm program costs. The 2014 Farm 
Bill excluded cotton from the list of covered commodities so that, despite the notable drop in the 
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cotton farm price during those years, cotton producers were ineligible for payments under the Price 
Loss Coverage and Agriculture Risk Coverage programs. Given that cotton was ineligible for those 
payments during the 2014 Farm Bill years, about 68% of the additional revenue generated by the 
checkoff program over the most recent five-year period accrued directly to producers and only 
32% resulted in government program cost savings (Table 15).  
 
Using the added net farm revenues as a result of the cotton checkoff program as the producer 
“benefit” of the program, the calculated (undiscounted) producer NBCR over the entire period of 
analysis was $3.3 ($2.1 on a discounted basis to account for the time value of money) (Table 15). 
The government cost savings per dollar of cotton promotion expenditure over the same period was 
$3.1 ($2.0 when discounted to present value). In other words, because about half (49%) of the 
cotton checkoff program benefits accrued to the government as farm program cost savings over 
the last 34 years, the checkoff program not only increased producer net revenues by an average of 
$3.3 per dollar spent on promotion over the entire period of analysis but also resulted in an average 
of $3.1 more of their net revenues per dollar spent on promotion coming from the market rather 
than from the government. Thus, the total return to the checkoff program per dollar spent over the 
entire period of analysis was $6.4 with about half the return accruing directly to producers as farm-
level benefits and the other accruing to the government and reducing producer dependence on 
government farm programs. 
 
Given the elimination of commodity program payments to cotton producers during the 2014 Farm 
Bill years, however, the total NBCR to producers over the last five years was only $2.4 per dollar 
spent on promotion with $1.6 accruing to producers and only $0.8 in government cost savings per 
dollar spent on promotion (Table 15)9. The implication is that much of the smaller additional 
revenue generated by the checkoff program over the last five years directly boosted cotton 
producer net revenues. In contrast, most of the cotton checkoff program benefits over the five-year 
period of 2005/06-2009/10 served primarily to reduce the dependence of cotton producers on 
government farm programs rather than to benefit producers directly (Williams et al., 2011) with 
the opposite occurring over the subsequent five-year period of 2010/11-2014/15 (Capps, Williams, 
and Hudson, 2016).  
 
The total net NBCRs of $6.4 over the full period and $2.4 over the most recent five-year period 
are slightly below the NBCRs of $7.1 and $3.1 estimated over the respective time periods reported 
in the previous report (Capps, Williams, and Hudson, 2016) and even lower compared to the 
corresponding total NBCRs of 8.8 and 6.7 reported in the 2011 report (Williams et al., 2011). 
While the difference in the BCR estimates are likely affected by data revisions, model updates, 
differences in time periods, and changes in cotton policy over time, a lower estimated BCR over 
time not only is consistent with the findings of other checkoff commodity studies but also is to be 
expected due the effects of forces of diminishing returns (Williams, Capps, and Hanselka, 2018). 
Nevertheless, all producer and total NBCR estimates over the current and previous studies support 

 
9 As explained in the previous footnote, the most recent 5-year impact metrics tend to underestimate the impacts of 
the promotion expenditures over those 5 years. For the same reason, the most recent 5-year BCR for the cotton 
checkoff BCR tends to be underestimated. The additional net revenue to producers generated in future years by 
promotion expenditures at the end of the most recent 5-year period of analysis is not included in the numerator in the 
BCR calculation so that the BCR for that period is an underestimate.  
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the conclusion that cotton producers have realized a consistently high return to their investment in 
the cotton checkoff program.  

Cotton Importer BCR Analysis 

 
Importers (retail establishments that import cotton fabric products) began paying the cotton 
checkoff assessment in July of 1992 with the implementation of the Cotton Research and 
Promotion Amendments Act of 1990. As shown in Table 16, the cotton checkoff program 
increased both the price and quantity consumed of cotton fabric products resulting in 11.2% more 
revenues in CFP sales since 1992/93 than would have been the case without the promotion program 
(Table 16). The increase in revenue to importers from sales of cotton fiber products amounted to 
about $788.2 billion cumulatively over the period 1992/93 to 2019/20 or an average of $28.2 
billion per year since importers began paying the cotton checkoff assessment (Table 16).   
 
According to the financial data of major apparel and home furnishings retailers, the average 
industry pre-tax profits-to-sales ratio ranged from a low of 0.8% in 2000 to a high of 8.8% in 2007 
over the period of 1994 to 2014 for an average of 6.4% (Table 17). Over the following five years 
(2015-2019), that ratio dropped to 4.6%, as the annual ratio declined steadily from 6.2% in 2015 
to 2.7% in 2019 resulting in an average over the entire 1994 through 2019 period of 6.1% (Table 
17).  Applying the annual pre-tax profits sales ratios from Table 17 to the annual increases in CFP 
sales generated by the cotton checkoff program yields a cumulative increase in profits by the U.S. 
retail fiber product sales industry of about $47.8 billion over the period of 1992/93 through 2019/20 
period (Table 17)10. Consequently, the undiscounted benefit to the retail fiber industry in terms of 
additional pre-tax profits as a result of the cotton checkoff program since importers began paying 
the checkoff assessment in 1992/93 was $24.8 per dollar spent by the Cotton Board on cotton and 
cotton fiber product promotion activities over that period (Table 16). Applying an assumed 37% 
tax rate to the added importer pre-tax profits following Capps, Williams, and Hudson (2016) 
suggests that the added after-tax profits of imports over the 1992/93-2019/20 period was just over 
$30.1 billion which gives an after-tax importer BCR of 17.4 over that period.  The discounted pre- 
and after-tax BCRs over the same period were 17.7 and 11.1, respectively. 
 
The undiscounted importer (pre-tax) BCR estimate in this study is somewhat higher than the 
corresponding BCR of 22.9 reported in the 2016 study (Capps, Williams, and Hudson, 2016) and 
larger still than the 17.3 reported in the 2011 study (Williams et al., 2011) and the 19.5 estimate 
reported in the 2006 study (Capps and Williams, 2006). Differences in time periods, data revisions, 
and model structure updates likely account for differences in the levels of the importer BCRs. Most 
importantly, the results in this study confirm the results of previous reports that importers 
generated a high rate of return to their investment in the cotton checkoff program over time.  
 

Economic Evaluation of the Cotton Checkoff Agricultural Research Program 
 
The analysis thus far has centered attention primarily on ascertaining the impacts of cotton 
checkoff-funded marketing and promotion expenditures and non-agricultural (textile) research 
expenditures on various segments of the cotton industry, both domestic and foreign. This section 

 
10 The pre-tax profits-to-sales ratio of 1994 from Table 17 was used for 1992/93 and 1993/94. 
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of the report provides an analysis of the economic relationship between checkoff expenditures on 
agricultural research and the U.S. cotton supply. Capps and Williams (2006), Williams et al. (2011) 
as well as Capps, Williams, and Hudson (2016) were the only previous studies of the cotton 
checkoff program to consider the effects of investing funds in agricultural research. This section 
of the report expands on those efforts. 
 
As discussed earlier, marketing and promotion expenditures as well as non-agricultural research 
expenditures are intended to shift out the retail demand for cotton fiber products and the mill 
demand for raw cotton.  In contrast, checkoff expenditures in support of agricultural research are 
intended to shift out the supply of U.S. cotton by increasing production efficiency and/or reducing 
production costs. Typically, agricultural research expenditures that reduce production costs would 
be expected to lead to an expansion in the acreage dedicated to cotton production. On the other 
hand, agricultural research expenditures that increase production efficiency would be expected to 
increase production yields, that is, the output per acre in production. Since production is the 
product of acreage and yield, successful agricultural research of either type would tend to increase 
output. In this analysis, emphasis is placed on harvested over planted acreage.  
 
The effects of investments in research on the market supply of a commodity like cotton are often 
not immediate, measurable, or direct. Research investments may fund either basic, long-term types 
of research or more applied, short-term types of research. Because the lag between research 
activities, particularly basic research, and the commercialization of new technologies available for 
adoption by cotton producers may be quite lengthy, the full market impacts and any benefits of 
checkoff-funded research to cotton producers may not be felt for a long time following the research 
investment. 
 
In addition, research investments may not always result in measurable market impacts. For 
example, basic or applied research that provides knowledge about what does not work in increasing 
yields or reducing costs has value but is not measurable in terms of market impacts. At the same 
time, applied research often is related to or depends on previous investments in basic research. 
Consequently, investments in basic research may have only indirect market effects to the extent 
that the results of that research lead to more applied research to develop new technologies and 
processes for adoption by producers. For these and other reasons, accurate quantification of the 
effectiveness of cotton checkoff agricultural research expenditures over the years on cotton 
production is difficult at best. An added complication is the difficulty of obtaining the necessary 
data over a sufficiently long enough period of time to be able to statistically identify the 
relationship between research and production. 
 
Cotton checkoff expenditures on agricultural research have grown in absolute amount and as a 
share of total cotton checkoff expenditures over the years.  Over the period 1981/82 to 1991/92, 
expenditures on agricultural research ranged from a low of $0.81 million to a high of $1.92 million, 
averaging $1.2 million (see Table 7). From 1992/93 to 2006/2007, expenditures on agricultural 
research averaged $6.3 million. Further, from 2007 to 2014, expenditures on agricultural research 
averaged $11.2 million. Finally, over the period 2015 to 2019, expenditures on agricultural 
research ranged from a low of $10.7 million to a high of $13.1 million, averaging $11.7 million. 
The share of total checkoff dollars designated for agricultural research has risen from 4.4% to 
16.4% between 1981/82 and 2019/20, averaging 10.7%. Checkoff dollars, however, represent a 



 

Forecasting and Business Analytics, LLC  36 

small portion of the total investment in cotton production research in this country.  Much of the 
research investment is made by private firms like Monsanto, Bayer, Dow Chemical. and others 
and publicly funded research organizations like the agricultural experiment stations at land-grant 
universities and the Agricultural Research Service of the U.S. Department of Agriculture.  In 
general, most basic, long-term types of research are funded by public and private firm investments.  
Checkoff dollars are normally invested in more applied, short-term types of research.  As a 
consequence, the relationship between cotton checkoff investments in research and cotton 
production may be more straightforward and amenable to statistical measurement than might be 
the case for cotton research funded by other groups. 
 
Major contributions to both the theory and measurement of the returns to producers from 
investments in agricultural research have been made by a variety of researchers (see, for example, 
Schultz (1953); Griliches (1958); Evenson (1967); Peterson (1967); Fox (1985); Pardey and Craig 
(1989); Chavas and Cox (1992); and Williams, Shumway, and Love (2002)). A number of 
commodities have been analyzed, including corn, poultry, rice, rapeseed, wheat, wool, and 
soybeans.  The reality is that little research is available on the returns and supply effects of either 
public or private investments in cotton research.  
 

Data and Methodology 
 

The first step in the analysis of the cotton supply effects of cotton checkoff investments in 
agricultural research is to gather annual data pertaining to harvested acreage and yields for various 
cotton production regions: (1) the West (Arizona, California, and New Mexico); (2) the Irrigated 
Southwest (Kansas, Oklahoma, and Texas); (3) the Dryland Southwest (Kansas, Oklahoma, and 
Texas); (4) the Southeast (Alabama, Florida, Georgia, North Carolina, South Carolina, and 
Virginia); and (5) the Delta (Arkansas, Louisiana, Mississippi, Missouri, and Tennessee).  The 
aggregate of these regions is the so-called “Cotton Belt.” The U.S. cotton planting season typically 
occurs from February to June, depending on the region. 
 
Virtually all the cotton produced in the U.S. is upland cotton. Although annual data on harvested 
acreage and yield are available back to 1960 for the various production regions, with the exception 
of the Southwest production region, data on agricultural research expenditures from Cotton 
Incorporated (CI) are only available back to 1981. Thus, the maximum time period available for 
this analysis covers only the 39 crop years between 1981/82 and 2019/20.   

Harvested acres of cotton by regions of the United States over the period 1977 to 2019 and cotton 
yields by regions of the United States are exhibited in Figures 14 and 15. Over this period, average 
harvested acreage was the highest in the Southwest Dry Land region at 3.06 million acres followed 
by the Delta region at 2.89 million acres, the Southeast region at 2.03 million acres, the Southwest 
Irrigated region at 1.91 million acres, and the West region at 1.08 million acres (Figure 15) Over 
that same period, the West achieved the highest average yields at 1,236 pounds/acre followed at a 
distance by the Delta at 796 pounds/acre, the Irrigated Southwest at 702 pounds/acre, the Southeast 
at 682 pounds/acre, and finally the Dryland Southwest at 398 pounds/acre (Figure 14).  

The economic relationship between cotton checkoff-funded agricultural research expenditures and 
cotton harvested acreage and yield is measured using regression analysis. Separate single-equation 
models are specified corresponding to the harvested acreage and the yields of cotton in each of the 
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five production regions. Agricultural research expenditures finance projects that are intended 
primarily to enhance cotton yields, add quality improvements through genetics and/or reduce 
cotton production costs through improving cotton’s resistance to temperature extremes and to 
insects and diseases, advances in biotechnology, reduced dependence on pesticides, profitable 
conservation tillage practices, and risk management strategies. Agricultural research expenditures 
that reduce production costs would be expected to give rise to expanding acreage dedicated to 
cotton production.  
 
As with the retail demand for cotton fiber product and the mill demand for cotton, a polynomial 
distributed lag (PDL) formulation is used to account for the potential carryover effects of 
agricultural research expenditures on harvested acreage and on yields across the five production 
regions. In each region, the logarithm of harvested acreage in the current period is specified to be 
a function of several variables: (1) the logarithm of the real price of cotton in the previous year, 
(2) a one-year lag of the logarithm of harvested acreage, (3) agricultural policies corresponding to 
the 1985, 1990, 1996, 2002, 2008,  2014, and 2018 Farm Bills, (4) a set of indicator variables 
(intercept shifters) to capture differences in harvested acreage in particular years, and (5) a PDL 
formulation of the logarithm of real agricultural research expenditures.  
 
For yield in each region, the logarithm of yield in the current period is specified to be a function 
of: (1) weather effects, with the use of El-Niño and La-Niña as proxy variables, (2) a one-year lag 
of the logarithm of yield, (3) a set of dummy variables (intercept shifters) to capture differences in 
yields in particular years, and (4) a PDL formulation of the logarithm of real agricultural research 
expenditures. A second-degree polynomial distributed lag with endpoint constraints was used for 
the acreage and yield equations in each of the five production regions. Lag lengths of up to 12 
years were considered with the optimal lag lengths chosen based on statistical criteria, namely the 
Schwarz Information Criterion (SIC) and the Akaike Information Criterion (AIC). 
 
Similar to Mitchell (2009) and Capps, Williams, and Hudson (2016), we utilize proxies for weather 
effects through the occurrences of the El- Niño/La-Niña phenomenon. El-Niño and La-Niña are 
two extreme phases of the El-Niño/Southern Oscillation (ENSO) climate cycle. El-Niño occurs 
when there is an irregular warming of subsurface temperatures from Peru to Ecuador to the Pacific. 
Over the period 1981/82 to 2019/20, past El-Niño occurrences were recorded in 1982/83-1983/84, 
1986/87-1988/89, 1991/92-1992/93, 1994/95-1995/96, 1997/98-1998/99, 2002/03-2007/08, 
2009/10-2010/11, 2014/15, 2016/17, and 2018/19-2019/20. 
 
The effects of El-Niño give rise to more rain across the Southern part of the United Sates. La-Niña 
represents a cooling of subsurface temperatures.  Over the period 1981/82 to 2019/20, episodes of 
La-Niña were recorded in 1983/84-1985/86, 1988/89-1989/90, 1995/96-1996/97, 1998/99-
2001/03, 2005/06-2012/13, and 2016/17-2018/19. La-Niña leads to warmer conditions and less 
rain across the southern part of the United States. Consequently, for years in which La-Niña 
occurred, owing to more drought conditions, cotton yields are expected to be lower in all 
production regions. For years in which El-Niño occurred, cotton yields are expected to be higher, 
particularly for the Southwest Dryland regions. 
 
In conjunction with the work of Mitchell (2009) and Capps, Williams, and Hudson (2016), we 
capture the impacts of agricultural policy on harvested acreage through the implementation of farm 
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bills. As discussed earlier, changes in cotton policy from one farm bill to the next had substantial 
impacts on U.S. cotton markets. Operationally, each of the farm bills corresponds to a set of 
indicator variables in the yield and acreage, zero if the particular legislation is not in effect, and 
one if in effect. The base or reference Farm Bill is the 2018 Farm Bill. These agricultural policy 
variables are expected to be positively associated with harvested acreage in the respective 
production regions of the United States. 
 

Econometric Analysis of the Effects of Agricultural Research Expenditures 
on U.S. Regional Acreage and Yields 

 
The econometric analyses associated with the impacts of agricultural research expenditures on 
yields and harvested acreages are exhibited in Tables 18 and 19. Each table contains regression 
results for each of the five respective regions. Definitions of the variables in the respective regional 
econometric analyses are provided in Table 20. The significance level chosen for the econometric 
analyses is 0.10 owing to the relatively sparse number of annual observations. For the yield 
equations, the goodness-of-fit statistics (adjusted R2) range from 0.8443 (Southwest Dryland 
region) to 0.9191 (Delta region).  
 
The effects of El Nino, La Nina, and inertia on cotton yields are summarized in Table 21. Yield in 
the previous year affects the current yield in the Delta region, the West region, the Southwest 
Dryland region, and the Southwest Irrigated region. For these regions, inertia or stickiness exists 
in yields. The elasticities of adjustment concerning yields are 0.4392 for the Delta region, 0.8161 
for the Southwest Dryland region, 0.5748 for the Southwest Irrigated region, and 0.7439 for the 
West region. These elasticities of adjustment reveal the percentage of adjustment to long-run 
equilibrium after one year. 
  
Weather conditions, particularly the effects of La-Niña, negatively impact yields for the Delta 
region and the Southwest Dryland region. The effects of La-Niña reduce yields in the Delta region 
by 4.44%, and in the Southwest Dryland region by 9.59%. These reductions in yields attributed to 
La Niña are significantly different from zero at the 0.10 level of significance.  
 
The Southwest Dryland region is negatively affected by the effects of El Niño. Yields in this region 
are lower by 7.59% due to El Niño. All other production regions are not significantly affected by 
El Niño. 
 
For the equations pertaining to harvested acres of cotton, the goodness-of-fit statistics (adjusted R2 
values) vary from 0.9561 (Southwest Dryland region) to 0.9902 (Southwest Irrigated region). The 
effects of cotton prices and inertia on harvested acreage of cotton are summarized in Table 22.  
 
The real price of upland in the previous year is a significant driver of harvested acres in all regions 
except for the Southeast region. Cotton acreage in the previous year is a significant determinant of 
harvested acres in the Delta region, the Southeast region, the Southwest Irrigated region and the 
West region. The short-run cotton price elasticities range from 0.0574 (the Southeast region) to 
0.3280 (the West region), and the long-run cotton price elasticities vary from 0.1294 (the 
Southwest Irrigated region) to 0.4357 (the West region) (Table 22). As expected, the short-run and 
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the long-run elasticities concerning responsiveness of harvested acreage to price changes are 
inelastic.   
 
Agricultural policy, in particular through the Farm Bills enacted in 1985, 1990, 1996, 2002, 2008, 
2014, and 2018 is a key factor associated with harvested acres of cotton in all production regions. 
The Farm Bill legislation for years 1985, 1990, 1996 and 2002 is positively associated with 
harvested acreage in all production regions relative to the reference category (the 2018 Farm Bill). 
The sole exception is the impact of the 1996 Farm Bill on harvested acres in the Southwest Dryland 
region relative to the 2018 Farm Bill. On the other hand, the impact of the Farm Bill legislation on 
harvested acreage for years 2008 and 2014 relative to the 2018 Farm Bill are lower in all 
production regions except for the West. 
 
The econometric results provide evidence that checkoff agricultural research expenditures 
contribute to statistically significant higher yields in each of the five production regions. The 
cumulative or long-run elasticities on yields as well as the length of time to reach the cumulative 
effect by production region are exhibited in Table 23. The long-run percentage changes in yields 
due to a 1% change in real agricultural research expenditures vary among regions from 0.119% in 
the Southwest Dryland region to 0.295% in the Southeast region. The length of time to reach this 
cumulative effect varies from ten to twelve years across the respective production regions. The 
conclusion from this analysis is that agricultural research expenditures funded with cotton checkoff 
dollars have effectively enhanced cotton yields and, thus, cotton production over the years. The 
amount of time required to reach this cumulative impact, however, has been between ten and 
twelve years, depending on the production region. The short-run checkoff expenditure elasticities 
are quite small, ranging from 0.0034 in the Southwest Dryland region to 0.0053 in the Delta region. 
Hence, the contemporaneous impact of changes in agricultural research expenditures from the 
checkoff program on cotton yields is almost negligible. 
 
Similarly, the results provide evidence that checkoff agricultural research expenditures exert 
statistically significant positive impacts on harvested acreage across production regions except for 
the West region. The cumulative or long-run elasticities on harvested acres as well as the length 
of time to reach the cumulative effect by production region are exhibited in Table 24. The long-
run percentage changes in harvested acres due to a 1% change in inflation-adjusted agricultural 
research expenditures from the checkoff program range from 0.055% for the Southwest Irrigated 
region to 0.459% for the Delta region. The length of time to reach this cumulative effect for the 
Delta region is ten years, for the Southwest Irrigated region nine years, while for the Southeast 
region and the Southwest Dryland region, the length of time is seven years. The short-run 
percentage changes in harvested acres due to a 1% change in inflation-adjusted agricultural 
research expenditures from the checkoff program vary from 0.003 (the Southwest Irrigated region) 
to 0.023 (the Southeast region). The conclusion from this analysis is that that agricultural research 
expenditures funded with cotton checkoff dollars have effectively enhanced harvested acres of 
cotton for the Southwest Irrigated and Dryland regions as well as the Southeast and Delta regions 
but not the West region. The amount of time required to reach this cumulative impact, however, 
was between seven and ten years, depending on the production region. 
 
There is a limitation to the analysis concerning agricultural research expenditures. No direct link 
exists to the MGFM because the sample size available for the econometric analysis would have 
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been reduced appreciably due to the long lags indigenous to the yield and harvested acreage 
equations. Consequently, without this formal link, we are not able to ascertain the net impacts of 
agricultural research expenditures on supply while simultaneously considering the impacts of 
marketing/promotion and non-agricultural research on cotton fiber product demand and mill 
demand. 
 

Econometric Analysis of the Effects of Agricultural Research 
on Real Costs per Acre Planted of Upland Cotton 

 
For the first time in any evaluation of the cotton checkoff program, the impacts of agricultural 
research on real (inflation-adjusted) costs per acre planted of upland cotton are considered. Cash 
expenditures per acre excluding interest include: (1) planting seed; (2) chemicals; (3) fertilizer; (4) 
custom operations; (5) fuels (energy); (6) repairs; (7) ginning; and (8) purchased irrigation. 
Chemicals, fertilizer, custom operations, and fuels are components most impacted by cotton 
checkoff agricultural research expenditures, particularly with regard to integrated pest 
management, precision agriculture, nitrogen use efficiency, conservation tillage, and water 
management (Worsham, 2020). On average, the share of nominal cash expenditures per acre of 
upland cotton planted from chemicals, fertilizer, custom operations, and fuels over the period 
1984/85 to 2019/20 was close to 53%.  
Figure 16 provides a view of real costs per acre of upland cotton excluding interest over 36 years 
from 1984/85 to 2019/20. Over this period, real or inflation-adjusted costs per acre of upland cotton 
for chemicals, fertilizer, fuels, and custom operations (excluding interest) range from a low of 
$70.65/acre to a high of $119.31/acre, averaging $93.63/acre. Similarly, real costs per acre of 
upland cotton in aggregate (excluding interest) vary from a low of $138.32/acre to a high of 
$220.72/acre, averaging $177.96 over the same period.  
 
Figure 17 presents a view of nominal costs per acre of upland cotton (excluding interest) over 36 
years from 1984/85 to 2019/20. Over this period, nominal costs per acre of upland cotton attributed 
to chemicals, fertilizer, and custom operations range from a low of $102.34/acre to a high of 
$257.04/acre, averaging $166.59/acre. Similarly, nominal costs per acre of upland cotton in total 
(excluding interest) vary from a low of $180.15/acre to a high of $516.60/acre, averaging $323.03 
over the same period.  
 
To determine the specific impact of checkoff agricultural research expenditures on real costs per 
acre planted of upland cotton, the aggregate real cost of chemicals, fertilizer, custom operations, 
and fuels is estimated as a function of several variables over the 1984/85 to 2019/20 period. The 
set of explanatory variables include: (1) real checkoff dollar expenditures on agricultural research 
(thousand dollars); (2) real public and private investment dollars in agricultural research (billion 
dollars); (3) index of prices paid for chemicals, fertilizer, and fuels (weighted average, 
2011/12=100); (4) trend which serves as a proxy for non-specific technological change; and (5) a 
set of indicator variables for certain years, namely 1986/87, 1995/96, 1998/99, 2001/02, 2002/03, 
2003/04, 2006/07, 2008/09, and 2015/16, to capture influential data points (outliers and leverage 
points, see Belsley, Kuh, and Welsch, 1980).  
 
Real checkoff dollar expenditures on agricultural research were calculated by dividing the nominal 
expenditures by the Consumer Price Index (base period, 1982-84=100). We sum nominal public 
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and private investment in agricultural research to obtain total nominal investment. Subsequently, 
we divide total nominal investment by a research and development deflator (2013/14=100) to 
obtain real public and private investment dollars in agricultural research. Based on model selection 
criteria, the optimal lag for real checkoff expenditures on agricultural research is six years, while 
the optimal lag for real total investment in agricultural research (public and private) is seven years.  
 
A linear-in-logarithms functional form is used in the econometric analysis so that the coefficients 
associated with the non-discrete variables and the trend variable are elasticities. The coefficients, 
standard errors, and p-values for the model are exhibited in Table 25. The definitions of the 
variables in the equation are provided in Table 26. All of the estimated coefficients in the model 
are statistically different from zero at any reasonable level of significance. The goodness-of-fit 
(R2) is 0.9930, and the adjusted R2 statistic is 0.9887. Hence, the model accounts for nearly all the 
variability in real costs per planted acre of upland cotton. Estimated elasticities and other 
information provided by the econometric results for this equation are summarized at the bottom of 
Table 25. For example, a 10% change in the weighted average index of real prices paid for 
chemicals, fertilizer, and fuels leads to a 11.7% change in real costs per planted acre of upland 
cotton. Thus, holding all factors invariant, real costs per acre planted are sensitive to changes in 
prices paid for chemicals, fertilizer, and fuels. A 10% change in real public and private investment 
in agricultural research after a lag of seven years results in a 1.6% decline in real costs per acre 
planted. As well, a 10% change in real cotton checkoff expenditures on agricultural research after 
a lag of six years, even accounting for public and private investment in agricultural research, leads 
to a 0.456% decline in real costs per acre planted of upland cotton. Owing to non-specific 
technological innovation over the period 1984/85 to 2019/20, real costs per acre planted decreased 
by 0.58% per year.  
 
Importantly, the cotton checkoff investment in agricultural research as well as such investments 
by the public and private sector reduced real costs per acre planted of upland cotton. Specifically, 
for the cotton checkoff investment in agricultural research, the results indicate a cost savings to 
producers in nominal terms of $7.60 per acre planted on average over 1984/85 to 2019/20. The 
average annual cost savings over that period ranged from $4.67 per acre to $11.72 per acre. The 
per acre savings amounts to roughly 4.56% of the average cash costs of chemicals, fertilizer, 
custom operations, and fuel over the same period. Bottom line, investment in cotton checkoff 
investments in agricultural over time unquestionably resulted in cost savings per acre to growers 
in chemicals, custom operations, fertilizer, and fuels.  
 

Economic Evaluation of the Cotton Checkoff Cottonseed Program 
 

Additionally, for the first time in any evaluation of the cotton checkoff program, the cottonseed 
market impacts attributed to the cotton checkoff cottonseed marketing expenditures are 
considered. Nominal checkoff expenditures for cottonseed marketing occurred initially in 1993/94. 
Over the period 1993 to 2019, nominal cotton checkoff expenditures for cottonseed marketing 
ranged from $100,000 to $800,000, averaging close to $400,000. During this period, the share of 
checkoff expenditures on cottonseed marketing was 0.60%, ranging from 0.14% to 1.15%. Cotton 
Checkoff marketing efforts concerning cottonseed historically have been predominantly focused 
on the dairy feed side (85% to 90%) (Worsham, 2020). Only recently have cottonseed promotion 
efforts expanded to the cottonseed crush industry. Consequently, the econometric analysis focuses 
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on the effects of checkoff cottonseed marketing expenditures on the U.S. disappearance of 
cottonseed as well as on the real prices received for cottonseed by U.S. producers. 
 

Econometric Analysis of the Disappearance of Cottonseed 
 
Figure 18 provides a graphical view of the disappearance of cottonseed over the period 1980/81 to 
2019/20. Total disappearance of cottonseed varied from a low of 3.330 million short tons to a high 
of 8.163 million short tons over that period, averaging 5.925 million short tons. Total 
disappearance of cottonseed is the sum of crush, exports, and other (e.g., dairy feed).   
 
To determine the specific impact of checkoff expenditures on cottonseed marketing on total 
disappearance of cottonseed, the total disappearance of cottonseed measured (in 1,000 short tons) 
is econometrically estimated over the period of 1980/81 to 2019/20 as a function of a set of 
explanatory variables which include: (1) real cotton checkoff dollar expenditures on cottonseed 
marketing (thousand dollars); (2) real price received for cottonseed; (3) real price received for 
soybeans; (4) real price of fluid milk; (5) total cottonseed disappearance in the previous year; and 
(6) a set of indicator variables for certain years, namely 1982, 1985, 1986, 1994, 2004, and 2009, 
to capture influential data points (outliers and leverage points, see Belsley, Kuh, and Welsch, 
1980). We expect a negative impact of inflation-adjusted cottonseed prices on total disappearance. 
Because soybeans and cottonseed are substitutes, we hypothesize a positive relationship between 
real soybean prices and total disappearance of cottonseed. Further, we anticipate a positive impact 
associated with the real price of fluid milk and total disappearance of cottonseed, principally 
through the use of dairy feed. To capture inertia or to capture dynamics, we rely on the use of a 
one-year lag of total disappearance of cottonseed. Finally, to capture the specific impact of cotton 
checkoff cottonseed marketing expenditures on total disappearance of cottonseed, we employ a 
polynomial distributed lag (PDL). The determination of the optimal length of the lag is dependent 
on model selection criteria (Akaike, Schwarz, and Hannan-Quinn information criteria).  
 
The functional form or mathematical form of the econometric specification is linear. To capture 
diminishing marginal returns due to cottonseed marketing expenditures, we employ a square root 
transformation. Recall that cotton checkoff expenditures on cottonseed marketing are zero prior to 
1993. The coefficients, standard errors, and p-values for the model are exhibited in Table 27. See 
Table 26 for the definitions of the variables in this equation. All of the estimated coefficients in 
the model are statistically different from zero at the 0.10 level of significance. The goodness-of-
fit (R2) is 0.8571, and the adjusted R2 statistic is 0.7966. Estimated elasticities and other 
information provided by the econometric results for this equation are summarized at the bottom of 
Table 27. The coefficient of adjustment is 0.6587; as such, close to two-thirds of the adjustment to 
long-run equilibrium or the desired level of total disappearance of cottonseed takes place after one 
year. Almost 99% of this adjustment occurs after five years. The short-run elasticity of total 
disappearance of cottonseed with respect to the price of cottonseed is -0.7207. A 10% change in 
cottonseed price results in a 07.207% decline in total disappearance of cottonseed. Consequently, 
the demand for cottonseed is inelastic. Indeed, statistical evidence supports the hypothesis that 
cottonseed and soybeans are substitutes. The short-run cross-price elasticity of demand with 
respect to soybeans is 0.3213. Further, a 10% change in the price of fluid milk leads to a 02.563% 
change in total disappearance of cottonseed in the short-run.  
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Most importantly, checkoff marketing expenditures on cottonseed resulted in a statistically 
significant effect on total disappearance of cottonseed over time. The optimal lag length is two 
years. The short-run elasticity is 0.0089 and the long-run elasticity associated with checkoff 
expenditures on cottonseed marketing is 0.0298. Hence, the cumulative impact of a 10% change 
in checkoff marketing expenditures on cottonseed leads to a 0.298% change in total disappearance 
of cottonseed. Bottom line, over the period 1993 to 2019, the incremental total disappearance 
attributed to cotton checkoff marketing expenditures on cottonseed amounts to slightly more than 
7.18 million short tons cumulatively, an annual average addition of 266,008 short tons. The annual 
average additional amount of total cottonseed disappearance as a result of cottonseed expenditures 
ranges from a low of 149,263 short tons to a high of 384,806 short tons over the period of analysis. 
 

Econometric Analysis of Real Prices Received for Cottonseed 
 
Figure 19 provides a graphical view of real prices received for cottonseed over the period 1980/81 
to 2019/20. Real prices received for cottonseed ranged from a low of $48.09/short ton to a high of 
$162.76/short ton, averaging $78.54/short ton during this period.    
 
To determine the specific impact of cotton checkoff expenditures for cottonseed marketing on real 
prices received for cottonseed, the real or inflation-adjusted price received by producers for 
cottonseed ($/short ton) is econometrically estimated over the period of 1980/81 to 2019/20 as a 
function of a set of explanatory variables which include: (1) real cotton checkoff expenditures on 
cottonseed marketing (thousand dollars); (2) the real price received by producers for soybeans; (3) 
the real price of fluid milk; (4) the total supply of cottonseed; (5) a structural change measured by 
an indicator variable DMY90 (1 after 1990, and 0 before), and (6) a set of indicator variables for 
certain years, namely 1983, 1988, 1989, 2009, and 2010, to capture influential data points (outliers 
and leverage points, see Belsley, Kuh, and Welsch, 1980). We expect a negative impact of total 
cottonseed supply (principally production) on cottonseed prices. We expect that soybean price is 
a driver of the cottonseed price (especially on the crush side). Further, we anticipate a positive 
impact associated with the real price of fluid milk and the producer price of cottonseed. Finally, to 
capture the specific impact of cotton checkoff expenditures for cottonseed marketing expenditures 
on the real price received by producers for cottonseed, we employ a polynomial distributed lag 
(PDL). The determination of the optimal length of the lag is dependent on model selection criteria 
(Akaike, Schwarz, and Hannan-Quinn information criteria). We expect the relationship between 
cottonseed promotion efforts and real prices of cottonseed to be positive. A successful marketing 
campaign should result in not only additional disappearance of cottonseed for crush, export, and 
feed but also higher prices of cottonseed due to the rightward shift in demand. Cottonseed 
marketing, advertising, and promotion at trade shows, through radio and print ads, and efforts 
directed at nutritionists who advise dairymen, cotton checkoff promotion conveys the message that 
feeding cottonseed leads to higher milk fat content which adds value to the dairyman and, 
therefore, is worth a price premium.    
 
The functional form or mathematical form of the econometric specification of the cottonseed price 
equation is linear. To capture diminishing marginal returns due to cottonseed marketing 
expenditures, a square root transformation is employed due to the fact that checkoff expenditures 
on cottonseed marketing are zero prior to 1993. The coefficients, standard errors, and p-values for 
the equation are exhibited in Table 28. See Table 26 for the definitions of the variables in this 
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equation. All of the estimated coefficients in the model are statistically different from zero at the 
0.05 level of significance. The goodness-of-fit (R2) is 0.9292 and the adjusted R2 statistic is 0.9039. 
Estimated elasticities and other information provided by the econometric results for this equation 
are summarized at the bottom of Table 28.  For example, the elasticity of real prices received for 
cottonseed with respect to the total supply of cottonseed is -0.7159. Thus, a 10% change in total 
supply of cottonseed results in a 7.16% decline in the cottonseed price, holding all other factors 
invariant. Indeed, statistical evidence supports the hypothesis that the soybean price is a driver of 
the cottonseed price. A 10% change in the real price of soybeans leads to a 6.93% change in the 
real price of cottonseed. Further, a 10% change in the price of fluid milk leads to a 3.78% change 
in the real price received for cottonseed.  
 
Most noteworthy, the results indicate that cotton checkoff expenditures on cottonseed marketing 
have a statistically significant effect on the real price received by producers for cottonseed. The 
optimal lag length is one year. The short-run elasticity attributable to cottonseed 
marketing/promotion is 0.0298 and the long-run elasticity is 0.0595. Hence, the cumulative impact 
(over the current and following year) of a 10% change in cotton checkoff expenditures on 
cottonseed promotion in a given year leads to a 0.595% change in real prices of cottonseed over 
two years. Thus, over the period 1993 to 2019, the average annual nominal price received by 
producers for cottonseed was higher by $12.23/short ton than they would have been if no cotton 
checkoff expenditures had been made to promote cottonseed. Over that period, the average annual 
lift of the producer price of cottonseed ranges from a low of $6.87/short ton to a high of 
$19.94/short ton.  
 

CONCLUSIONS AND IMPLICATIONS 
 
This evaluation of the cotton checkoff program updates previous evaluations and focuses on 
answering four critical questions: (1) Has the cotton checkoff program expanded the demand for 
U.S. raw cotton and the U.S. demand for cotton fiber products as intended by the CRPA over 
history and during the last five years? (2) Are stakeholders (cotton producers and importers who 
pay the checkoff) better off as a result of the program? That is, have the benefits to those who have 
paid for the program been greater than the costs over history and during the last five years? (3) 
Has the program reduced the dependence of producers on government support programs? In other 
words, has the program lowered the costs of federal cotton support programs? (4) What have been 
the effects of checkoff dollars spent on agricultural research and cottonseed demand? 
 
This evaluation examines these five questions with a particular focus on empirically measuring: 

(1) the effects of the cotton checkoff program on the demand for raw cotton (mill level) and the 
demand for cotton fiber products (retail level); 

(2) the return to those who pay for cotton and cotton fiber promotion through their checkoff 
assessments (U.S. cotton producers and importers of cotton fiber products);  

(3) the implications of the checkoff-financed promotion for government cotton program costs;  

(4) the effects of the agricultural research programs funded with cotton checkoff dollars on 
harvested acreage, yields, and costs associated with fertilizer, chemicals, fuel, and custom 
operations per acre planted of upland cotton; and 
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(5) the effects of cottonseed marketing expenditures on the disappearance and real prices received 
for cottonseed. 

In general, the evaluation concludes that the cotton checkoff program effectively enhanced cotton 
demand, supply, and prices over history and over the last five years (2015/16 - 2019/20). With 
respect to activities intended to promote the mill demand for raw cotton and the demand for cotton 
fiber products, the evaluation concludes that cotton checkoff program:  

 Fostered growth in the U.S. and global cotton industry over 1986/87 to 2019/20, including 
average annual additions (or “lifts”) of: 

- almost 1% in average annual U.S. cotton production with much of the lift taking place in 
the West, Southeast, and the Southwest dryland regions; 

- 1.4% in average annual Chinese cotton production; 

- 14.6% and 2.1% in average annual U.S. and Chinese cotton mill use, respectively; 

- 16.0% in average annual Chinese cotton imports and -7.1% in annual average U.S. cotton 
exports; 

- about 13% in the annual average U.S. farm price and in the world price of cotton (A-index); 

- 14.4% in the average annual U.S. consumption of cotton fiber products and 18.4% in the 
average annual U.S. net imports of cotton fiber products from foreign mills; and 

- a 10 percentage point increase in the index of U.S. cotton fiber product prices. 

 Returned $6.4 per dollar invested in cotton promotion over 1986/87 to 2019/20 ($4.0 on a 
discounted basis to account for the time value of money), fairly evenly split between direct 
returns to producers in additional net revenue of $3.3 per checkoff dollar ($2.1 discounted) and 
reduced dependence on the government (government cotton program cost savings) of $3.1 per 
checkoff dollar ($2.0 discounted); 

 Returned $2.4 per dollar invested in cotton promotion over the most recent five years of 
2015/16-2019/20 ($1.7 on a discounted basis to account for the time value of money), with 
two-thirds as direct returns to producers in additional net revenue of $1.6 per checkoff dollar 
($1.2 discounted) and the remaining as dependence on the government (government cotton 
program cost savings) of $0.8 per checkoff dollar ($0.6 discounted); 

 Generated a total of $11.2 billion dollars of farm-level returns, 51% of which ($5.8 billion) 
accrued to producers as additional profit (net revenue) while 49% ($5.5 billion) worked to 
reduce government cotton program costs, thus reducing the dependence of cotton producers 
on government programs; 

 Accounted for 8.8% of the net revenue earned by cotton producers over the entire period of 
analysis and 12.2% over the last five years;  

 Returned $17.4 in after-tax (undiscounted) profit per dollar of cotton checkoff expenditure to 
retail cotton fiber importers since 1992/93 when importers began paying a checkoff assessment 
and $14.2 over the last five years. On a discounted basis, the after-tax BCRs to importers from 
the checkoff program were $11.1 and $12.2 over the two periods, respectively;  
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 Generated $788.2 billion in total returns to cotton fiber product importers since 1992/93 and 
$230.2 billion over the last five years; and 

 Accounted for 11.2% of the total U.S. retail cotton product sales revenue since 1992/93 and 
13.1% over the last five years. 

A major conclusion from the evaluation of cotton checkoff investments in agricultural research is 
that the investments have enhanced U.S. cotton yields in all U.S. production regions and led to 
expanded acreage in some regions thus leading to a greater level of production than would have 
been the case if the checkoff program had not existed. More specifically, the study concludes: 

 There is a lag between cotton checkoff investment in agricultural research and the impact on 
yields and production of between ten and twelve years depending on the respective region. 

 The long-run percentage changes in yields due to a 10% change in real agricultural research 
expenditures has varied among regions from 1.19% in the Southwest Dryland region to 2.95% 
in the Southeast region. 

 There is a lag between checkoff investments in agricultural research and cotton acres harvested 
in the Southwest Irrigated, Dryland, Southeast, and Delta regions of between seven and ten 
years depending on the region. No statistically significant relationship between agricultural 
research expenditures and acreage in the West region was found. 

The study also concludes that cotton checkoff investments in agricultural research as well as by 
the public and private sectors have reduced real costs per acre planted of upland cotton over time. 
Specifically, for the cotton checkoff program, the study concludes: 

 The annual average cost savings from cotton-checkoff-funded investments in agricultural 
research were $7.60 per acre planted over the period 1984 to 2019, ranging from a low of $4.67 
per acre to $11.72 per acre over that period.  

 The per acre savings to cotton producers from cotton checkoff investments in agricultural 
research amounted to roughly 4.56% of the average cash costs of chemicals, fertilizer, custom 
operations, and fuel over the period 1984 to 2019. 

 
Finally, the evaluation concludes that cotton checkoff expenditures to promote cottonseed resulted 
in both enhanced demand and higher prices of cottonseed than would have been the case if no such 
expenditures had been made over time. Specifically, the study concludes: 

 There is a two-year lag between cottonseed expenditures and the subsequent lift of the total 
disappearance of cottonseed. 

 In the short-run, a 10% increase in cottonseed expenditures has tended to lift total cottonseed 
disappearance by 0.09%. Over the long run, a 10% increase in cottonseed expenditures in any 
given year has tended to lead to a cumulative lift in total cottonseed disappearance of 0.30%.   

 Over the period of 1993 to 2019, cotton checkoff expenditures on cottonseed added a total of 
slightly more than 7.18 million short tons to the total disappearance of cottonseed, an annual 
average of 266,008 short tons. 

 There is a one-year lag between cotton checkoff expenditures on cottonseed and the subsequent 
lift in real prices received by producers for cottonseed.  
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 In the short-run, a 10% increase in cottonseed expenditures has tended to lift the real price of 
cottonseed by 0.30%.  Over the long run, a 10% increase in cottonseed expenditures cottonseed 
expenditures in any given year has tended to lead to a lift in real cottonseed price by 0.60%. 

 Thus, over the period 1993 to 2019, cotton checkoff expenditures on cottonseed lifted nominal 
prices of cottonseed received by producers by an annual average of $12.23/short ton. 

 
These conclusions suggest a number of implications for management of the cotton checkoff 
program. First, in years when cotton receives counter-cyclical farm program payments, the 
promotional activities of the cotton checkoff program reduces the cost of those programs by raising 
the farm price and, thus, reducing the share of cotton profits from government cotton program 
payments and increasing the share from the cotton market. Over the period of 1986/87 to 2019/20, 
the government cotton program cost savings from the cotton checkoff program amounted to nearly 
$5.5 billion. 
 
Second, the after-tax profit return to importers per dollar of expenditure ($17.4 over the full period 
of analysis) continues to be substantially higher than corresponding farm-level returns ($6.4 per 
checkoff dollar) as reported by all previous studies of the cotton checkoff program. The reason 
may be that marketing promotion expenditures, which historically have accounted for about two-
thirds of all cotton checkoff expenditures (see Table 7), are spent to promote retail sales of cotton 
fiber products and, therefore, directly affect sales at retail. Producers benefit only to the extent that 
the retail level impacts transmit benefits through the rather lengthy supply chain from the retail 
level to the farm level. Some of the benefit of the retail level promotion may be captured by other 
participants along the supply chain who do not contribute to the checkoff program. For the same 
reason, producers also only benefit indirectly from checkoff funds spent to promote mill use. At 
the same time, only an average of 11% of checkoff finds have been spent on activities like 
agricultural research and cottonseed programs that benefit cotton producers directly. Nevertheless, 
the producer BCR of 6.4 indicates that producers’ returns have substantially exceeded their 
investments in the cotton checkoff program. 
 
Third, the relatively high producer and importer BCRs calculated for the cotton checkoff program 
are not indicative of the level of impact of the program on the U.S. cotton industry. However, a 
BCR much in excess of 1:1 is sometimes interpreted as meaning that the corresponding checkoff 
program has a large absolute impact on the market. In fact, however, BCRs provide no information 
on the absolute size of the impact of promotion on the market. A BCR of 6:1, for example, results 
by dividing a $6 billion industry profit benefit by a $1 billion checkoff investment or by dividing 
a $6 benefit by a $1 investment. Obviously, the $1 billion investment would have a much greater 
impact on the market than the $1 investment despite the fact that the BCRs of the two investments 
are equal. Thus, the BCR indicates only the return generated from the investment made and not 
the level of impact the program has on cotton markets and prices. Smaller programs typically have 
larger BCRs but they spend such a small amount that their impact on the market also is extremely 
small. They just get a good return on their small checkoff investment. As their promotion spending 
increases over time, diminishing returns sets in which lowers their BCR but the greater spending 
results in greater market impacts. For this reason, comparing BCRs across checkoff programs is 
not a meaningful way of measuring the relative impact of checkoff programs. 
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Fourth, because the BCR as a measure of effectiveness is often misunderstood, perhaps a better 
metric of the effectiveness of a checkoff program is the share stakeholder revenue accounted for 
by the program. This study concludes that the checkoff program can take credit for about 8.8% of 
the net revenue (profit) earned by producers over 1986/87 through 2019/20 and about 12% over 
the last five years.  For importers, the cotton checkoff program can take credit for about 11% of 
their sales revenues between 1992/93 and 2019/20 and 13% over the last five years.  
 
Fifth, the cotton checkoff program continues to be vastly underfunded imposing a huge 
opportunity cost on industry stakeholders of potentially millions of dollars. The results indicate 
that for every dollar in additional assessment NOT paid by producers and importers and, thus, not 
spent on cotton and cotton fiber product promotion, producers lose an average of $6.4 in additional 
profit and importers lose $17.4 in after-tax profit. Of course, increases in checkoff assessment rates 
and total spending on promotion are usually accompanied by a reduction in the corresponding 
BCR due to the principle of diminishing returns (Williams, Capps, and Hanselka, 2018). With such 
high estimated BCRs, however, the assessment rates paid by producers and importers could be 
increased substantially to capture considerably more returns at continuing positive rates of return 
(Capps, Williams, and Hanselka, 2018). 
   
Sixth, increasing the share of checkoff funding invested in agricultural research from about 4% in 
the mid-1980s to around 16% over the last five years has effectively enhanced the returns to 
producers from cotton checkoff expenditures. Expenditures directed to agricultural research were 
found to have a statistically significant positive effect on yields in all U.S. production regions and 
harvested acreage in selected U.S. regions as well as a statistically significant negative effect on 
cost of production (fertilizer, chemicals, fuel, and custom operations). As well, investments in 
agricultural research by the cotton checkoff program as well as by the public and private sectors 
have reduced real costs per acre planted of upland cotton over time. With cotton farm programs in 
place, agricultural research expenditures that successfully enhance production by raising yields, 
expanding planted/harvested areas, and reducing the per acre cost of production would effectively 
raise total farm revenues since any consequent downward pressure on prices would be 
compensated for by government farm program payments. The only downside is that agricultural 
research investments take a long time to generate notable effects on production and costs – up to 
10 or 12 years. All other factors held constant, a consistent, growing program of cotton checkoff 
investment in production research would continue to generate a flow of positive returns over time 
to producers due to enhanced yields and acreage and reduced costs along with improvements in 
the quality of raw cotton.  
 
Finally, although accounting for no more than 0.2% to 1% of cotton checkoff expenditures, this 
study shows that cottonseed promotion programs have had a small but statistically significant 
effect on both the total disappearance of cottonseed as well as the price producers receive for 
cottonseed. An enhanced focus on cottonseed in checkoff programs could provide important 
benefits to cotton producers. 
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Table 1: U.S. Cotton Supply and Demand, 1981/82-2019/20  
Crop 
Year 

Planted 
Acres 

Harvested 
Acres Yield 

Beginning 
Stocks Production Imports 

Mill 
Use Exports 

Ending 
Stocks 

 1,000 acres 1,000 acres lbs/acre --------------------------------------------million lbs--------------------------------------------- 

1981/82 14,330 13,841 542 2,668 15,646 26 5,264 6,567 6,632 

1982/83 11,345 9,734 590 6,632 11,963 20 5,513 5,207 7,937 

1983/84 7,926 7,348 508 7,937 7,771 12 5,920 6,786 2,775 

1984/85 11,145 10,379 600 2,775 12,982 24 5,538 6,215 4,102 

1985/86 10,685 10,229 630 4,102 13,432 33 6,413 1,960 9,348 

1986/87 10,045 8,468 552 9,348 9,731 3 7,452 6,684 5,026 

1987/88 10,397 10,030 706 5,026 14,760 2 7,617 6,582 5,771 

1988/89 12,515 11,948 619 5,771 15,411 5 7,782 6,148 7,092 

1989/90 10,587 9,538 614 7,092 12,196 2 8,759 7,694 3,000 

1990/91 12,348 11,732 634 3,000 15,505 4 8,657 7,793 2,344 

1991/92 14,052 12,960 652 2,344 17,614 13 9,613 6,646 3,704 

1992/93 13,240 11,123 700 3,704 16,218 1 10,250 5,201 4,662 

1993/94 13,438 12,783 606 4,662 16,134 6 10,418 6,862 3,530 

1994/95 13,720 13,322 708 3,530 19,662 20 11,198 9,402 2,650 

1995/96 16,931 16,007 537 2,650 17,900 408 10,647 7,675 2,609 

1996/97 14,653 12,888 705 2,609 18,942 403 11,126 6,865 3,971 

1997/98 13,898 13,406 673 3,971 18,793 13 11,349 7,500 3,887 

1998/99 13,393 10,684 625 3,887 13,918 439 10,401 4,298 3,939 

1999/00 14,874 13,425 607 3,939 16,968 97 10,194 6,750 3,915 

2000/01 15,517 13,053 632 3,915 17,188 16 8,862 6,740 6,000 

2001/02 15,769 13,828 705 6,000 20,303 21 7,696 11,000 7,448 

2002/03 13,958 12,417 665 7,448 17,209 67 7,273 11,900 5,385 

2003/04 13,480 12,003 730 5,385 18,255 45 6,266 13,758 3,450 

2004/05 13,659 13,057 855 3,450 23,251 29 6,691 14,436 5,495 

2005/06 14,245 13,803 831 5,495 23,890 28 5,871 17,673 6,069 

2006/07 15,274 12,732 814 6,069 21,588 19 4,935 12,959 9,479 

2007/08 10,827 10,489 879 9,479 19,207 12 4,584 13,634 10,051 

2008/09 9,471 7,569 813 10,051 12,825 0 3,541 13,261 6,337 

2009/10 9,150 7,534 776 6,337 12,183 0 3,550 12,037 2,947 

2010/11 10,974 10,699 812 2,947 18,102 9 3,900 14,376 2,600 

2011/12 14,735 9,461 790 2,600 15,573 19 3,300 11,714 3,350 
2012/13 12,264 9,322 892 3,350 17,314 10 3,500 13,026 3,800 
2013/14 10,407 7,539 822 3,800 12,909 13 3,550 10,530 2,350 
2014/15 11,148 9,352 838 2,350 16,319 12 3,575 11,246 3,650 
2015/16 8,581 8,075 766 3,650 12,888 33 3,450 9,153 3,800 
2016/17 10,074 9,508 867 3,800 17,170 7 3,250 14,917 2,750 
2017/18 12,718 11,100 905 2,750 20,923 3 3,225 16,281 4,200 
2018/19 14,100 9,991 882 4,200 18,367 3 2,975 14,837 4,850 
2019/20 13,736 11,613 823 4,850 19,913 3 2,150 15,527 7,250 

Source:  USDA (2020e). 
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Table 2: U.S. Cotton Prices: Upland Farm Price, Loan Rate, 
Target/Reference Price, 1981/82-2019/20  

Crop Year 
Upland  

Farm Price Loan Rate 
Target/ 

Reference Price 
 ---------------------------------------------- ¢/lb -------------------------------------------------- 

1981/82 54.0   52.5 70.9 

1982/83 59.5   57.1 71.0 
1983/84 65.3   55.0 76.0 
1984/85 58.7   55.0 81.0 
1985/86 56.8   57.3 81.0 
1986/87 51.5   55.0 81.0 
1987/88 63.7   52.3 79.4 

1988/89 55.6   51.8 75.9 
1989/90 63.6   50.0 73.4 
1990/91 67.1   50.3 72.9 
1991/92 56.8   50.8 72.9 
1992/93 53.7   52.4 72.9 
1993/94 58.1   52.4 72.9 

1994/95 72.0   50.0 72.9 
1995/96 75.4   51.9 72.9 
1996/97 69.3   51.9  
1997/98 65.2   51.9  
1998/99 60.2   51.9  
1999/00 45.0   51.9  

2000/01 49.8   51.9  
2001/02 29.8   51.9  
2002/03 44.5   52.0 72.4 
2003/04 61.8   52.0 72.4 
2004/05 41.6   52.0 72.4 
2005/06 47.7   52.0 72.4 

2006/07 46.5   52.0 72.4 
2007/08 59.3   52.0 72.4 
2008/09 47.8   52.0 71.25 
2009/10 62.9   52.0 71.25 
2010/11 81.5   52.0 71.25 
2011/12 88.3   52.0 71.25 
2012/13 72.5   52.0 71.25 
2013/14 77.9   52.0 71.25 
2014/15 61.3   52.0  
2015/16 61.2   52.0  
2016/17 68.0   52.0  
2017/18 68.6   52.0  
2018/19 70.3/34.53* 25.0* 36.7* 
2019/20 59.6/30.58* 25.0* 36.7* 

* Seed cotton. 
Source: USDA (2020e) and various historical reports from USDA. 
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Table 3: U.S. Cotton Fiber Supply, Use, and Mill Price, 1981-20191 

Calendar 
Year 

Milled 
in U.S. 

 
Imports Exports 

Total U.S. 
Consumption 

Milled 
Share 

Consumption 
Per Capita 

U.S. Mill 
Delivered 

Price 

 -------------------------million lbs------------------------- % lb cents/lb 

1981 2,730.8 961.9 367.3 3,325.4 82.1 14.4         80.4 

1982 2,487.9 903.8 253.3 3,138.4 79.3 13.5         68.0 

1983 2,807.9 1,135.5 219.6 3,723.8 75.4 15.9         77.7 

1984 2,714.5 1,465.5 206.1 3,973.9 68.3 16.8         76.1 

1985 2,810.5 1,629.2 213.2 4,226.5 66.5 17.7         65.8 

1986 3,259.0 1,910.5 274.8 4,894.7 66.6 20.3         61.0 

1987 3,752.2 2,335.7 298.0 5,789.9 64.8 23.9         72.7 

1988 3,520.3 2,118.8 330.3 5,308.8 66.3 21.7         64.9 

1989 4,046.0 2,346.5 483.3 5,909.2 68.5 23.9         72.0 

1990 4,115.3    2,408.4    627.0    5,896.7    69.8 23.6         79.3 

1991 4,347.5    2,578.6    662.1    6,264.0    69.4 24.7         79.1 

1992 4,761.6    3,159.5    782.4    7,138.7    66.7 27.8         61.9 

1993 4,937.7    3,557.6    902.9    7,592.4    65.0 29.2         62.4 

1994 5,230.6    3,809.9    1,069.6    7,970.9    65.6 30.3         78.7 

1995 5,183.5    4,043.1    1,304.6    7,922.0    65.4 29.7         100.8 

1996 5,226.8    4,170.4    1,493.8    7,903.4    66.1 29.3         84.9 

1997 5,441.4    5,010.2    1,755.1    8,696.5    62.6 31.9         76.3 

1998 5,234.3    5,882.0    1,897.2    9,219.1    56.8 33.4         74.2 

1999 4,962.3    6,565.4    2,007.9    9,519.8    52.1 34.1         60.0 

2000 4,747.0    7,301.5    2,339.2    9,709.3    48.9 34.4         64.1 

2001 3,848.4    7,226.0    2,026.6    9,047.8    42.5 31.7         47.1 

2002 3,693.8    8,131.8    2,086.5    9,739.1    37.9 33.8         45.6 

2003 3,227.5    8,738.0    2,196.9    9,768.6    33.0 33.6         62.5 

2004 3,130.8    9,012.2    2,226.3    9,916.7    31.6 33.8         60.4 

2005 3,035.3    9,947.7    2,211.5    10,771.5    28.2 36.4         54.8 

2006 2,619.4    10,374.0   2,136.9    10,856.5    24.1 36.3         56.7 

2007 2,315.3    10,385.8   1,893.5    10,807.6    21.4 35.8         62.0 

2008 2,067.4    9,829.1    1,843.7    10,052.8    20.6 33.0         66.0 

2009 1,579.6    8,820.8    1,498.2    8,902.2    17.7 29.0         60.6 

2010 1,829.2    9,861.6    1,779.1    9,911.7    18.5 32.0         95.9 

2011 1,713.0    8,564.3    1,837.5    8,439.8    20.3 27.1         140.6 

2012 1,612.0    8,190.9    1,640.0    8,162.9    19.7 26.0         82.4 

2013 1,715.0    8,464.3    1,742.1    8,437.2    20.3 26.7         87.4 

2014 1,693.5    8,395.7    1,759.2    8,330.0    20.3 26.1         81.4 

2015 1,712.4    8,820.5    1,848.6    8,684.3    19.7 27.1         69.5 

2016 1,613.7    8,558.4    1,718.6    8,453.5    19.1 26.2         72.2 

2017 1,554.0    8,629.1    1,697.4    8,485.7    18.3 26.1         78.8 

2018 1,495.2    8,988.2    1,638.0    8,845.4    16.9 27.1         86.6 

2019 1,417.1    8,948.0    1,605.8    8,759.3    16.2 26.7         71.0 
1 The trade and consumption data are expressed in raw cotton fiber equivalents. Sources: USDA (2020d) and USDA (2020e).  
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Table 4: Government Payments Made to U.S. Cotton Farmers, 1986/87-2019/20 
 

 
Crop Year 

Government Outlays to  
Cotton Farmers 

(million $) 
  1986/87 1,385.5 

1987/88 953.5 
1988/89 1,336.6 
1989/90 825.9 
1990/91 452.5 
1991/92 939.7 
1992/93 1,626.2 
1993/94 1,719.3 
1994/95 370.2 
1995/96 217.0 
1996/97 759.0 
1997/98 1,163.0 
1998/99 1,882.0 
1999/00 3,809.0 
2000/01 1,868.0 
2001/02 3,307.0 
2002/03 2,889.0 
2003/04 1,372.0 
2004/05 
2005/06 
2006/07 
2007/08 
2008/09 
2009/10 

4,245.0 
3,982.0 
2,592.0 
1,604.0 
2,176.0 
1,668.0 

2010/11 678.0 
2011/12 523.0 
2012/13 562.0 
2013/14 607.0 
2014/15 1,138.0 
2015/16 407.0 
2016/17 1,087.8 
2017/18 633.1 
2018/19 1,088.5 
2019/20 407.9 

 Source: Baffes (2005) and USDA (2020a) through 2015/16, and EWG (2021) thereafter.



 

Forecasting and Business Analytics, LLC  59 

Table 5: Estimated Annual Cotton Producer Assessments, 1976/77-2019/201  

Year 
Beginning 

Aug. 1 

Upland 
Price 

Received 
$/lb 

Loan Rate 
$/lb 

Max Farm 
Price or 

Loan Rate 
$/lb 

Assessment 
Rate3 = 

$1 plus … 

Avg 
Assessment 
per 500 lbs. 

RB2 

Avg. 
Assessment 

per lb. 
1981/82 $0.540 $0.525 $0.540 $.006 x Value $2.620 $0.00524 
1982/83 $0.595 $0.571 $0.595 $.006 x Value $2.785 $0.00557 
1983/84 $0.653 $0.550 $0.653 $.006 x Value $2.959 $0.00592 
1984/85 $0.587 $0.550 $0.587 $.006 x Value $2.761 $0.00552 
1985/86 $0.568 $0.573 $0.573 $.006 x Value $2.719 $0.00544 
1986/87 $0.515 $0.550 $0.550 $.006 x Value $2.650 $0.00530 
1987/88 $0.637 $0.523 $0.637 $.006 x Value $2.911 $0.00582 
1988/89 $0.556 $0.518 $0.556 $.006 x Value $2.668 $0.00534 
1989/90 $0.636 $0.500 $0.636 $.006 x Value $2.908 $0.00582 
1990/91 $0.671 $0.503 $0.671 $.006 x Value $3.013 $0.00603 
1991/92 $0.568 $0.508 $0.568 $.006 x Value $2.704 $0.00541 
1992/93 $0.537 $0.524 $0.537 $.0055 x Value $2.477 $0.00495 
1993/94 $0.581 $0.524 $0.581 $.005 x Value $2.453 $0.00491 
1994/95 $0.720 $0.500 $0.720 $.005 x Value $2.800 $0.00560 
1995/96 $0.754 $0.519 $0.754 $.005 x Value $2.885 $0.00577 
1996/97 $0.693 $0.519 $0.693 $.005 x Value $2.733 $0.00547 
1997/98 $0.652 $0.519 $0.652 $.005 x Value $2.630 $0.00526 
1998/99 $0.602 $0.519 $0.602 $.005 x Value $2.505 $0.00501 
1999/00 $0.450 $0.519 $0.519 $.005 x Value $2.298 $0.00460 
2000/01 $0.498 $0.519 $0.519 $.005 x Value $2.298 $0.00460 
2001/02 $0.298 $0.519 $0.519 $.005 x Value $2.298 $0.00460 
2002/03 $0.445 $0.520 $0.520 $.005 x Value $2.300 $0.00460 
2003/04 $0.618 $0.520 $0.618 $.005 x Value $2.545 $0.00509 
2004/05 $0.416 $0.520 $0.520 $.005 x Value $2.300 $0.00460 
2005/06 $0.477 $0.520 $0.520 $.005 x Value $2.300 $0.00460 
2006/07 $0.465 $0.520 $0.520 $.005 x Value $2.300 $0.00460 
2007/08 $0.593 $0.520 $0.593 $.005 x Value $2.483 $0.00497 
2008/09 $0.478 $0.520 $0.520 $.005 x Value $2.300 $0.00460 
2009/10 $0.629 $0.520 $0.629 $.005 x Value $2.573 $0.00515 
2010/11 $0.815 $0.520 $0.815 $.005 x Value $3.038 $0.00608 
2011/12 $0.883 $0.520 $0.883 $.005 x Value $3.208 $0.00642 
2012/13 $0.725 $0.520 $0.725 $.005 x Value $2.813 $0.00563 
2013/14 $0.779 $0.520 $0.779 $.005 x Value $2.948 $0.00590 
2014/15 $0.613 $0.520 $0.613 $.005 x Value $2.533 $0.00507 
2015/16 $0.612 $0.520 $0.612 $.005 x Value $2.530 $0.00506 
2016/17 $0.680 $0.520 $0.680 $.005 x Value $2.700 $0.00540 
2017/18 $0.686 $0.520 $0.686 $.005 x Value $2.715 $0.00543 
2018/19 $0.703 $0.520 $0.703 $.005 x Value $2.758 $0.00552 
2019/20 $0.603 $0.520 $0.603 $.005 x Value $2.508 $0.00502 

1 Upland cotton.  2 Assessment changed in August 1992.    3 RB = Running Bale which generally weighs 500 lb. 
Source:  Worsham (2020). 
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Table 6: Estimated Annual Assessment of U.S. Cotton Importers, 1992/93-2019/20 
 

Calendar 
Year 

Total 
Assessment 

$1,000 

Volume 
Assessment  
million lb. 

Volume 
Assessment  
1,000 RB1 

Assessment 
per Lb.2 

Implied 
Assessment/RB1 

Implied 
Price  

Used $/lb. 

1992 $4,346.3 845.6 1,691.2 $0.00514 $2.570 $0.628 
1993 $14,319.3 2,806.4 5,612.8 $0.00510 $2.551 $0.620 
1994 $13,883.8 2,988.0 5,976.0 $0.00465 $2.323 $0.529 
1995 $14,934.1 3,028.8 6,057.7 $0.00493 $2.465 $0.586 
1996 $18,735.0 3,338.5 6,677.0 $0.00561 $2.806 $0.722 
1997 $19,299.0 3,322.9 6,645.8 $0.00581 $2.904 $0.762 
1998 $20,855.9 3,798.3 7,596.6 $0.00549 $2.745 $0.698 
1999 $23,441.4 4,434.0 8,868.1 $0.00529 $2.643 $0.657 
2000 $22,536.3 4,762.7 9,525.3 $0.00473 $2.366 $0.546 
2001 $22,211.8 4,980.0 9,960.1 $0.00446 $2.230 $0.492 
2002 $24,234.8 5,799.8 11,599.5 $0.00418 $2.089 $0.436 
2003 $24,157.6 6,315.6 12,631.2 $0.00383 $1.913 $0.365 
2004 $24,720.9 6,592.5 13,185.1 $0.00375 $1.875 $0.350 
2005 $26,979.9 7,194.9 14,389.9 $0.00375 $1.875 $0.350 
2006 $29,224.9 7,793.3 15,586.6 $0.00375 $1.875 $0.350 
2007 $30,347.1 8,092.6 16,185.1 $0.00375 $1.875 $0.350 
2008 $28,090.7 7,490.8 14,981.7 $0.00375 $1.875 $0.350 
2009 $29,751.1 6,330.6 12,661.1 $0.00470 $2.350 $0.540 
2010 $37,945.2 7,689.0 15,378.0 $0.00494 $2.468 $0.587 
2011 $33,738.9 6,572.9 13,145.7 $0.00513 $2.567 $0.627 
2012 $39,657.1 6,709.4 13,418.7 $0.00591 $2.955 $0.782 
2013 $43,468.6 7,015.1 14,030.3 $0.00620 $3.098 $0.839 
2014 $38,799.1 6,669.8 13,339.5 $0.00582 $2.909 $0.763 
2015 $39,653.3 6,934.2 13,868.4 $0.00572 $2.859 $0.744 
2016 $36,497.5 6,853.3 13,706.5 $0.00533 $2.663 $0.665 
2017 $35,772.8 7,105.2 14,210.4 $0.00503 $2.517 $0.607 
2018 $38,828.1 7,369.9 14,739.9 $0.00527 $2.634 $0.654 
2019 $42,100.5 7,796.4 15,592.8 $0.00540 $2.700 $0.680 

1 Running bail = 500 lb. 
2 Importer assessment began in August 1992. 
Source:  Worsham, 2020. 
  



 

Forecasting and Business Analytics, LLC  61 

Table 7: Cotton Incorporated Annual Marketing and Research Expenditures, 1981-2019  
 

  Expenditures   Share of Total Expenditures  
Calendar 

Year Marketing 
Textile 

Research1 
Ag. 

Research  
Cotton 
seed Admin. Total 

 
Marketing 

Textile 
Research 

Ag. 
Research 

Cotton 
seed Admin.   

 ---------------------------------- $1,000 nominal ---------------------------  ------------------------------ % ------------------------  

1981 13,665 5,175 1,922 0 1,139 21,901  62.4 23.6 8.8 0.0 5.2  
1982 14,185 4,983 1,798 0 1,425 22,392  63.4 22.3 8.0 0.0 6.4  
1983 13,051 2,762 1,008 0 1,150 17,972  72.6 15.4 5.6 0.0 6.4  
1984 11,547 3,429 1,082 0 1,843 17,902  64.5 19.2 6.0 0.0 10.3  
1985 11,446 3,792 1,099 0 1,693 18,030  63.5 21.0 6.1 0.0 9.4  
1986 12,158 3,924 808 0 1,466 18,356  66.2 21.4 4.4 0.0 8.0  
1987 11,611 4,166 855 0 1,777 18,409  63.1 22.6 4.6 0.0 9.7  
1988 14,784 4,507 1,091 0 1,758 22,141  66.8 20.4 4.9 0.0 7.9  
1989 15,475 4,206 1,027 0 1,697 22,404  69.1 18.8 4.6 0.0 7.6  
1990 17,888 5,709 1,175 0 1,778 26,550  67.4 21.5 4.4 0.0 6.7  
1991 18,887 6,574 1,219 0 1,872 28,553  66.1 23.0 4.3 0.0 6.6  
1992 28,032 8,537 3,559 0 2,086 42,214  66.4 20.2 8.4 0.0 4.9  
1993 29,481 9,180 3,727 311 2,130 44,829  65.8 20.5 8.3 0.7 4.8  
1994 30,710 9,978 4,024 376 2,291 47,379  64.8 21.1 8.5 0.8 4.8  
1995 35,757 10,867 5,090 414 2,245 54,373  65.8 20.0 9.4 0.8 4.1  
1996 42,361 9,746 6,217 285 2,271 60,880  69.6 16.0 10.2 0.5 3.7  
1997 41,684 10,087 6,189 587 2,730 61,277  68.0 16.5 10.1 1.0 4.5  
1998 42,641 9,132 6,387 363 2,813 61,336  69.5 14.9 10.4 0.6 4.6  
1999 39,154 9,063 6,122 416 2,968 57,723  67.8 15.7 10.6 0.7 5.1  
2000 40,277 9,242 6,269 423 3,092 59,303  67.9 15.6 10.6 0.7 5.2  
2001 42,117 9,760 6,346 715 3,148 62,086  67.8 15.7 10.2 1.2 5.1  
2002 41,191 10,216 6,821 250 3,169 61,647  66.8 16.6 11.1 0.4 5.1  
2003 40,348 9,510 7,770 300 3,277 61,205  65.9 15.5 12.7 0.5 5.4  
2004 43,977 10,416 8,079 300 3,216 65,988  66.6 15.8 12.2 0.5 4.9  
2005 47,999 12,251 8,302 300 3,594 72,446  66.3 16.9 11.5 0.4 5.0  
2006 46,479 11,151 9,267 300 3,747 70,944  65.5 15.7 13.1 0.4 5.3  
2007 50,707 12,263 10,026 355 4,264 77,615  65.3 15.8 12.9 0.5 5.5  
2008 48,239 12,768 10,475 593 4,351 76,426  63.1 16.7 13.7 0.8 5.7  
2009 48,713 12,448 10,953 539 4,588 77,241  63.1 16.1 14.2 0.7 5.9  
2010 38,471 11,771 10,647 500 4,676 66,065  58.2 17.8 16.1 0.8 7.1  
2011 41,785 12,797 10,211 800 4,690 70,283  59.5 18.2 14.5 1.1 6.7  
2012 46,999 13,784 12,386 250 4,781 78,200  60.1 17.6 15.8 0.3 6.1  
2013 49,452 13,881 12,702 250 4,817 81,102  61.0 17.1 15.7 0.3 5.9  
2014 46,280 13,477 12,476 250 4,952 77,435  59.8 17.4 16.1 0.3 6.4  
2015 45,368 13,196 12,545 500 5,390 76,999  58.9 17.1 16.3 0.6 7.0  
2016 46,111 11,649 10,817 100 5,041 73,718  62.6 15.8 14.7 0.1 6.8  
2017 42,271 11,353 10,698 150 5,011 69,483  60.8 16.3 15.4 0.2 7.2  
2018 44,571 12,059 11,232 300 5,080 73,242  60.9 16.5 15.3 0.4 6.9  
2019 48,053 12,492 13,063 800 5,072 79,480  60.5 15.7 16.4 1.0 6.4  

1 Textile research is synonymous with non-agricultural research  
Source: Worsham (2020). 



 

Forecasting and Business Analytics, LLC  62 

Table 8: Cotton Checkoff Collections and Comparison to Expenditures, 1981-2019  

Calendar 
Year 

Assessments 
Importers 

Assessments 
Producers 

Collections 
Total 

Importer 
Share of 

Collections 

Producer 
Share of 

Collections 
CI 

Expenditures  
Collections - 
Expenditures 

 ------------------ $ 1,000---------------------- -------------- % ------------ $1,000 $1,000 

1981 -- 25,448.7 25,448.7 -- 100.0 21,901.4 3,547.3 

1982 -- 21,252.1 21,252.1 -- 100.0 22,391.6 -1,139.5 

1983 -- 14,828.6 14,828.6 -- 100.0 17,972.0 -3,143.4 

1984 -- 22,141.2 22,141.2 -- 100.0 17,901.7 4,239.5 

1985 -- 22,526.7 22,526.7 -- 100.0 18,029.8 4,496.9 

1986 -- 15,266.2 15,266.2 -- 100.0 18,356.0 -3,089.8 

1987 -- 25,889.3 25,889.3 -- 100.0 18,409.0 7,480.3 

1988 -- 24,715.0 24,715.0 -- 100.0 22,141.0 2,574.0 

1989 -- 20,874.9 20,874.9 -- 100.0 22,404.0 -1,529.1 

1990 -- 28,477.9 28,477.9 -- 100.0 26,550.0 1,927.9 

1991 -- 28,601.4 28,601.4 -- 100.0 28,553.0 48.4 

1992 4,346.3 38,534.0 42,880.2 10.1 89.9 42,214.0 666.2 

1993 14,319.3 38,024.6 52,343.9 27.4 72.6 44,829.0 7,514.9 

1994 13,883.8 52,851.5 66,735.2 20.8 79.2 47,379.0 19,356.2 

1995 14,934.1 49,575.8 64,509.9 23.2 76.8 54,373.0 10,136.9 

1996 18,735.0 49,734.1 68,469.1 27.4 72.6 60,880.0 7,589.1 

1997 19,299.0 47,448.6 66,747.6 28.9 71.1 61,277.0 5,470.6 

1998 20,855.9 33,470.0 54,325.9 38.4 61.6 61,336.0 -7,010.1 

1999 23,441.4 37,465.3 60,906.7 38.5 61.5 57,723.0 3,183.7 

2000 22,536.3 37,951.1 60,487.4 37.3 62.7 59,303.0 1,184.4 

2001 22,211.8 44,829.0 67,040.8 33.1 66.9 62,086.0 4,954.8 

2002 24,234.8 37,997.5 62,232.3 38.9 61.1 61,647.0 585.3 

2003 24,157.6 44,600.6 68,758.3 35.1 64.9 61,205.0 7,553.3 

2004 24,720.9 51,338.2 76,059.1 32.5 67.5 65,988.0 10,071.1 

2005 26,979.9 52,749.1 79,729.0 33.8 66.2 72,446.0 7,283.0 

2006 29,224.9 47,666.3 76,891.2 38.0 62.0 70,944.0 5,947.2 

2007 30,347.1 45,820.2 76,167.4 39.8 60.2 77,615.0 -1,447.6 

2008 28,090.7 28,295.5 56,386.2 49.8 50.2 76,426.0 -20,039.8 

2009 29,751.1 30,128.7 59,879.9 49.7 50.3 77,241.0 -17,361.1 

2010 37,945.2 52,828.9 90,774.0 41.8 58.2 66,065.0 24,709.0 

2011 33,738.9 47,989.8 81,728.6 41.3 58.7 70,283.0 11,445.6 

2012 39,657.1 46,789.4 86,446.4 45.9 54.1 78,199.6 8,246.8 

2013 43,468.6 36,558.3 80,026.9 54.3 45.7 81,102.3 -1,075.4 

2014 38,799.1 39,713.9 78,513.0 49.4 50.6 77,434.9 1,078.1 

2015 39,653.3 30,250.7 69,904.0 56.7 43.3 76,999.0 -7,095.0 

2016 36,497.5 43,029.8 79,527.3 45.9 54.1 73,718.0 5,809.3 

2017 35,772.8 52,709.2 88,482.0 40.4 59.6 69,483.0 18,999.0 

2018 38,828.1 46,500.7 85,328.9 45.5 54.5 73,242.0 12,086.9 

2019 42,100.5 46,283.2 88,383.7 47.6 52.4 79,480.0 8,903.7 
-- = No assessments in this year.  
Source: Worsham (2020). 



 

Forecasting and Business Analytics, LLC  63 

Table 9: Effects of Cotton Checkoff Program During Farm Bill Years 
 
 
Farm Bill 

Cotton Farm Income 
Support Program 

 
Effects of Checkoff Program 

Pre-1996 Farm Bill 

Target price/deficiency 
payments 

Marketing loan payments 

Reduced government costs by reducing 
deficiency and MLG/LDP payments to 

cotton farmers  

1996 Farm Bill 

Target price/deficiency 
payments eliminated 

 
Marketing loan program 

Increased farm price/revenue/profit 

2002 Farm Bill 
CCP 

 
Marketing loan program 

Reduced government costs by reducing 
CCP and MLG/LDP payments to cotton 

farmers 

2008 Farm Bill 
CCP 

 
Marketing loan program 

Reduced government costs in 2008/09 and 
2010/11 but supported cotton farm 

price/revenue/profit in 2011/12 - 2012/14 
because farm price was above the target price 

2014 Farm Bill 

Cotton removed  
as covered crop 

 
Marketing loan program 

Increased farm price/revenue/profit 

2018 Farm Bill 
Seed cotton PLC 

 
Marketing loan program 

Reduce government costs by reducing 
PLC and MLG/LDP payments to cotton 

farmers 
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Table 10: Partial Elasticities, Selected Variables, Texas Tech Global Fiber Model  

aShort-run elasticity. bLong-run elasticity. 

  

Variable 

Price Elasticities 

   
 

Checkoff Expenditure Elasticities 

Cotton Textiles Marketing 
Non-Ag 
Research Total 

Short- 
  run 

Long- 
  run 

    All  
Textiles 

Cotton       
Fiber 

Short- 
  run 

Long- 
  run 

Short- 
  run 

Long- 
  run 

Short- 
  run 

Long- 
  run 

                                                                    Cotton Supply and Demand Elasticities 
 
Cotton Acreage 
  Unites States         
    Delta 0.09 0.13       
    Southeast 0.30 0.45       
    Southwest irrigated 0.27 0.31       
    Southwest dryland 0.36 0.42       
    West 0.13 0.43       
  China         
    Xinjiang 0.16 1.03       
    Yangtze river 0.18 0.76       
    Yellow river 0.21 0.96       
    Other 0.30 0.96       
         
Cotton Mill Use 
  Unites States -0.03   0.64   0.10 0.34  
  China -0.55    0.01 0.03  
  ROW -0.02    0.02 0.05  
        

Cotton Fiber Product Supply and Demand Elasticities 
        
Cotton Fiber Product Consumption 
  Unites States    -0.64      0.09 0.31 
  China   -0.27       
          
U.S. Cotton Fiber Product Import Supply                 0.47a 
      0.93b                   
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Table 11: Econometric Analysis of the U.S. Cotton Fiber Product Demand 

Time Period: 1981 to 2019 
Dependent Variable: TCFCUS_CI_US  
Method: Least Squares   
Sample: 1981 2019    
Included observations: 39   

      
      Variable Coefficient  Std. Error t-Statistic Prob.   
            

C 11958.35  2737.301 4.368665 0.0002 
IMP_PI_COTTON_APPAREL_HF*100/CPIU -83.90474  25.37014 -3.307225 0.0030 

REAL_DPI 0.293447  0.111652 2.628224 0.0147 
REAL_CPIE -39.02888  6.195207 -6.299851 0.0000 

POLYTREND -558.1599  44.92255 -12.42494 0.0000 
DMY0507 1074.529  211.4345 5.082091 0.0000 

D2008 683.8034  292.0950 2.341031 0.0279 
D2009 -562.9539  268.4151 -2.097326 0.0467 
D1987 749.2953  220.5621 3.397208 0.0024 

DMY91PLUS 667.0296  215.2058 3.099496 0.0049 
UNEMPRATE -197.7465  55.57182 -3.558395 0.0016 

D1996 -568.3464  213.1371 -2.666577 0.0135 
D2001 -542.0557  213.9536 -2.533520 0.0182 
D2010 768.6775  260.5636 2.950058 0.0070 
PDL01 6.213301  1.532046 4.055559 0.0005 

            
R-squared 0.994729  Mean dependent variable 7807.569 
Adjusted R-squared 0.991655  S.D. dependent variable 2179.644 
S.E. of regression 199.1138  Akaike info criterion 13.70935 
Sum squared residual 951510.9  Schwarz criterion 14.34918 
Log likelihood -252.3324  Hannan-Quinn criterion. 13.93892 
F-statistic 323.5408  Durbin-Watson statistic 1.902786 
Prob(F-statistic) 0.000000     

            
      Lag Distribution of 

SQRT_REAL_MNAREXPND i  Coefficient Std. Error t-Statistic 
            

 .                     *        |  0   4.65998  1.14903  4.05556 
 .                            * |  1   6.21330  1.53205  4.05556 
 .                     *        |  2   4.65998  1.14903  4.05556 

            
 Sum of Lags   15.5333  3.83011  4.05556 
      
      Calculated Parameters 

Short-run elasticity of promotion: 0.0499 
Long-run elasticity of promotion: 0.1664 
Own-price elasticity: -0.7547 
Income elasticity: 0.3621 
Elasticity with respect to energy: -0.4842 
Elasticity with respect to unemployment rate: -0.1849 
  



 

Forecasting and Business Analytics, LLC  66 

Table 12:  Econometric Analysis of the U.S. Cotton Mill Demand 
 
Time Period: 1981 to 2019 
Dependent Variable: CTMILLUSE_CI_US  
Method: Least Squares   
Sample: 1981 2019    
Included observations: 39   

      
Variable Coefficient  Std. Error t-Statistic Prob.   

      
C -2392.961  885.2308 -2.703206 0.0115 

REAL_USMILL_COT_P_CI -2.147161  4.193594 -0.512010 0.6127 
IMP_PI_COTTON_APPAREL_HF*100/CPIU 34.74167  9.905328 3.507372 0.0015 

CTMILLUSE_CI_US(-1) 0.816672  0.055991 14.58573 0.0000 
D1981 -945.6791  200.1142 -4.725696 0.0001 
D1982 -965.7307  217.6937 -4.436191 0.0001 
D2001 -670.5976  183.0405 -3.663656 0.0010 
D2009 -423.9950  176.8238 -2.397839 0.0234 
D1988 -597.1724  183.0076 -3.263102 0.0029 
D1984 -533.4590  185.0871 -2.882205 0.0075 
PDL01 6.102249  3.552534 1.717717 0.0969 

            
R-squared 0.988274  Mean dependent variable 3184.344 
Adjusted R-squared 0.984086  S.D. dependent variable 1329.441 
S.E. of regression 167.7076  Akaike info criterion 13.31507 
Sum squared residual 787523.8  Schwarz criterion 13.78428 
Log likelihood -248.6438  Hannan-Quinn criterion. 13.48342 
F-statistic 235.9898  Durbin-Watson statistic 1.811802 
Prob(F-statistic) 0.000000  Durbin h        0.627243 

            
 Lag Distribution of 
SQRT_REAL_NAREXPND i  Coefficient Std. Error t-Statistic 

            
 .                     *        |  0   4.57669  2.66440  1.71772 
 .                            * |  1   6.10225  3.55253  1.71772 
 .                     *        |  2   4.57669  2.66440  1.71772 

            
 Sum of Lags   15.2556  8.88133  1.71772 
      Calculated Parameters  

Short-run elasticity of promotion: 0.0623 
Long-run elasticity of promotion: 0.2077 
Own-price elasticity: -0.0351 
Output elasticity: 0.7282 
Coefficient of adjustment: (1-0.816672) =0.183328 meaning 18% of adjustment to the desired level of U.S. mill use 
after 1 year. Desired level of mill use is tantamount to the long-run equilibrium of U.S. mill use. After 15 years 95% 
of adjustment to the desired level of U.S. mill use. 
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Table 13: Definitions of Variables in the U.S. Cotton Mill Demand and Cotton Fiber Product 
Demand Equations (Tables 11 and 12) 

Dependent Variables Description 

TCFCUS_CI_US Total cotton fiber product consumption (million pounds) 
CTMILLUSE_CI_US Mill level use of cotton (million pounds) 

IMP_PI_COTTON_APPAREL_HF Price Index of Imported Cotton Apparel and Household 
Furnishings 

CPIU U.S. Consumer Price Index for all items, 1982-84=100 

REAL_DPI Real U.S. disposable personal income (billion $) 

REAL_CPIE Real Consumer Price Index for energy 

POLYTREND Trend variable reflecting fashion trend to polyester 
products; 2012=1, 2013=2, 2014=3; otherwise 0 

REAL_MNAREXPND(t) Real expenditures made by Cotton Incorporated for 
marketing/promotion and for non-agricultural research  

REAL_NAREXPND(t) Real expenditures made by Cotton Incorporated for non-
agricultural research activities in the United States in the 
time period t, t=0,1,2 (million $) 

USMILL_COT_P_CI Nominal price of cotton paid by domestic mills (cents/lb) 

CTMILLUSE_CI_US(-1) One-year lag of mill level consumption of cotton fiber 
(million pounds) 

MMFMILLUSE_CI_US(-1_ One-year lag of mill level consumption of man-made 
fiber (million pounds) 

USPOLY_P_CI_REPORT Nominal U.S. polyester price (cents/pound) 

UNEMPRATE U.S. unemployment rate  

D1981 Indicator variable = 1 if year = 1981; 0 otherwise 
D1982 Indicator variable = 1 if year = 1982; 0 otherwise 
D1984 Indicator variable = 1 if year = 1984; 0 otherwise 
D1987 Indicator variable = 1 if year = 1987; 0 otherwise 
D1988 Indicator variable = 1 if year = 1988; 0 otherwise 
D1996 Indicator variable = 1 if year = 1996; 0 otherwise 
D2001 Indicator variable = 1 if year = 2001; 0 otherwise 
D2008 Indicator variable = 1 if year = 2008; 0 otherwise 
D2009 Indicator variable = 1 if year = 2009; 0 otherwise 
D2010 Indicator variable = 1 if year = 2010; 0 otherwise 
DMY0507 Indicator variable equal to 1 if year=2005, 2006 and 

2007; 0 otherwise 
DMY91PLUS Indicator variable = 1 if year 1991 and beyond; 0 

otherwise 
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Table 14: Selected Effects of Cotton Checkoff Promotion Expenditures on U.S. and World 
Cotton Fiber Product Markets, 1986/87-2019/20 

U.S. Cotton Market
ave. annual 

change

ave. annual     
% change

ave. annual 
change

ave. annual        
% change

Cotton Production (million lbs)
Delta 1.7 0.1% 3.4 0.1%
Southeast 13.8 0.7% 30.4 1.8%
Southwest irrigated 7.1 0.3% 4.1 0.4%
Southwest dryland 17.1 0.8% 16.4 1.7%
West 9.4 1.3% 17.9 1.5%
Total production 49.0 0.6% 72.2 0.9%

Mill Use (million lbs) 202.9 13.0% 408.7 14.6%

Exports (million lbs) -155.7 -2.5% -324.5 -7.1%

Prices (cents/lb)
Farm price 3.1 4.8% 7.5 12.9%

World Price (A-index)1 4.0 5.0% 9.4 13.3%

China Cotton Market
Production (million lbs) 60.8 0.5% 189.6 1.4%

Mill Use (million lbs) 325.2 1.8% 344.0 2.1%

Imports (million lbs) 267.9 9.2% 171.5 16.0%

U.S. Cotton Fiber Product Market
Consumption (million lbs) 1,270.3 12.2% 1,313.7 14.4%

Net Imports (milion lbs) 1,067.8 12.1% 915.9 18.4%  

Cotton Fiber Product Price Index 1 12.6 10.1

 2015/16-2019/20
All Years of Expenditures          

1986/87-2019/20

 
1 Annual average change in percentage points. 
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Table 15: Producer Benefit-Cost Analysis of the Cotton Checkoff Program, 1986/87-2019/20  

Cumulative
Annual 

Average Cumulative
Annual 

Average

Added Net Revenues to Cotton Producers ($ million)1
705.9 141.2 5,781.6 170.0

Historical Cotton Producer Net Revenue ($ million)2
5,767.1 1,153.4 65,681.1 1,931.8

   Ratio of Added Net Revenues to Historical Net Revenues

Farm Program Cost Savings ($ million) 337.6 67.5 5,482.5 161.3

Historical Cotton Farm Program Cost ($million) 1,493.0 298.6 41,069.5 1,207.9

   Ratio of Cost Savings to Total Cotton Program Costs

   Ratio of Cost Savings to Total Cotton Producer Revenue

Total Added Revenue (Producers + Government) ($ million) 1,043.5 208.7 11,264.2 331.3

   Producer Share

   Government Cost Saving Share

Total Cotton Check-off Expenditures3 ($ million) 437.5 62.5 1,749.1 48.6

Net Benefit-Cost Ratios ($ Added Net Revenue/$ Spent)

   Producer Net BCR (Added Net Revenue/$ Spent)

   Government Net BCR (Cost Savings/$ Spent)

   Total Net BCR (Producers and Government)

Discounted Benefit-Cost Ratios4 ($ Added NR/$ Spent)

   Producer Discounted BCR (Added NR/$ Spent)

   Government Discounted BCR (Cost Savings/$ Spent)

   Total Discounted BCR (Producers and Government)

22.6% 13.3%

2015/16-2019/20
All Years of Expenditures              

1986/87-2019/20

12.2% 8.8%

5.9% 8.3%

1.6 3.3

0.8 3.1

1.7 4.0

67.6%

32.4%

51.3%

48.7%

2.4 6.4

1.2 2.1

0.6 2.0

 
1 Added cost of production and producer checkoff assessment have been subtracted from added net revenue of producers. 
2 Producer Cash Receipts minus cost of production minus the cotton checkoff assessment. 
3 Marketing and non-agricultural research expenditures plus the share of administrative expenditures pertaining to those two categories for the two periods plus the two 
years previous to each period because demand in any given year is impacted by checkoff expenditures in the current year and in the two previous years. 
4 Added Net Revenues and Government Cost Savings discounted by the Treasury bill 30-year interest rate in each year (Source: White House, 2020). 
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Table 16: Cotton Fiber Product Importer Benefit-Cost Analysis of the Cotton Checkoff Program, 1992/93-2019/20 

Added Cotton Fiber Product Sales Revenue to Importers

Added Importer Pre-Tax Profit1 

Added Importer After-Tax Profit1 

Total Cotton Checkoff Expenditures2 ($ million)

Importer Pre-Tax BCR3 ($ profit/$ spent)

Importer After-Tax BCR3 ($ profit/$ spent)

Discounted Importer Pre-Tax BCR3,4 ($ profit/$ spent)

Discounted Importer After-Tax BCR3,4 ($ profit/$ spent)

14.2 17.4

20.1 17.7

12.2 11.1

437.5 62.5 1,639.2 54.6

23.1 28.2

10,522.0 2,104.4 47,842.2 1,708.6
6,628.9 1,325.8 30,140.6 1,076.4

 ------------------------ $ million ------------------------------------------------- $ million -------------------------

230,187.2 46,037.4 788,170.6 28,149.0

2015/16-2019/20
All Years of Expenditures                   

1992/93-2019/20

Cumulative Annual Average Cumulative Annual Average

Added Sales Revenue as a Percent of Historical
   Retail Cotton Fiber Product Sales Revenue 13.1% 11.2%

 
1 Added sales revenue multiplied by the estimated before- or after-tax profits (as appropriate) as a percent of sales in each year. The before-tax profit ratio over 2015/16-
2019/20 was based on data in Table17. Added pre-tax cumulative profit in preceding years was taken from Capps, Williams, and Hudson (2016). An assumed 37% tax 
rate was applied to the pre-tax profit to obtain the added after-tax profits following Capps, Williams, and Hudson (2016). 
2 Marketing and non-agricultural research expenditures plus the share of administrative expenditures pertaining to those two categories for the two periods plus the two 
years previous to each period because demand in any given year is impacted by checkoff expenditures in the current year and in the two previous years. 
3 Importer assessment has been subtracted from added profit. 
4 Present value of added profit calculated assuming a 5% cost of capital in each year.  
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Table 17: Estimated Before-Tax Retail Profits as a Percent of Sales, Major Apparel and Home Furnishings Retailers, 1994-2019 

 
1 Federated pre-2000. 
 Source: Worsham (2020).

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Ave.

Macy's
1

4.0 1.3 2.9 6.1 7.3 7.6 0.6 5.0 6.8 7.1 7.1 9.1 5.4 5.0 -19.8 2.2 5.3 7.5 7.6 8.2 8.5 6.2 3.7 6.1 5.5 2.9 4.6

Kohl's 7.6 8.4 7.2 7.7 8.6 9.2 -9.8 10.7 11.3 9.2 10.0 10.0 11.4 10.6 8.7 9.2 9.7 9.9 8.1 7.4 7.1 5.5 4.7 5.9 5.2 4.5 7.6

Dillard's 7.1 4.4 5.9 6.0 2.7 3.2 -0.2 1.4 2.7 0.2 2.5 1.8 3.3 0.8 -5.4 1.4 4.3 6.2 7.1 7.4 7.5 6.1 4.0 3.3 3.2 2.1 3.4

May Dept. Stores 10.6 10.6 10.3 10.1 10.4 11.0 9.7 8.1 6.1 4.6 (purchased by Macy's) 9.2

TJX Companies 3.7 2.4 5.5 7.1 8.9 9.7 -9.0 8.2 7.8 8.0 7.2 6.3 7.2 6.7 7.6 9.6 9.9 10.4 11.9 12.1 12.2 11.8 11.2 10.8 10.7 10.6 8.0

Limited Brands 10.2 15.0 7.8 4.4 25.3 8.5 -8.1 9.7 9.9 13.1 11.9 9.9 10.3 11.1 5.0 7.5 13.0 11.8 12.3 13.4 14.3 15.9 13.5 10.4 6.5 -1.4 10.0

Abercrombie & 
Fitch 8.3 10.1 12.5 15.4 20.9 23.9 21.1 20.3 19.8 19.6 17.5 19.7 20.3 20.2 12.7 4.1 6.6 4.5 8.1 1.8 2.6 1.6 -0.1 1.6 3.2 1.7 11.5

Nordstrom's 8.6 6.6 5.6 6.3 6.7 6.5 -1.2 3.6 3.3 6.1 9.1 11.5 12.9 13.3 7.6 8.1 10.2 10.3 9.8 9.5 8.8 6.8 4.6 5.1 4.6 4.4 7.2

The Gap 14.2 13.3 14.2 13.1 14.6 15.3 -10.0 1.7 5.5 10.6 11.5 11.2 7.9 8.9 10.9 12.8 9.4 11.9 13.0 12.3 9.3 7.2 9.0 8.0 3.2 3.2 9.3

Sears 3.1 4.9 5.5 5.1 4.6 5.9 -3.1 0.4 1.9 1.8 1.3 1.6 -1.4 2.3 -5.6 -3.9 0.4 1.0 0.4 -4.2 -2.5 -2.7 -5.4 -5.5 -10.8 -5.9 -0.4

J.C. Penney 8.1 5.3 3.8 3.0 3.1 1.5 0.0 0.6 1.8 3.1 5.5 7.7 9.0 8.7 4.9 2.3 3.3 -1.3 -11.8 -15.9 -6.1 -4.0 0.0 -1.9 -2.3 -2.4 1.0

Target Stores 3.4 2.1 3.1 4.8 5.0 5.7 -5.6 5.6 6.1 6.1 6.5 7.3 7.6 7.3 5.4 5.9 6.7 6.4 6.3 4.3 5.0 6.7 5.7 5.1 4.9 5.4 5.1

Wal-Mart 5.1 4.6 4.6 4.6 5.3 5.4 5.3 4.9 5.2 5.5 5.6 5.5 5.4 5.3 5.2 5.4 5.6 5.5 5.5 5.2 5.1 4.5 4.2 3.0 2.2 3.8 4.9

K-mart 0.5 -2.1 1.0 1.1 2.2 2.7 -1.0 -7.5 -9.5 2.3 (purchased by Sears) -1.0

Saks, Inc. 4.3 -0.3 3.7 3.9 1.1 4.9 1.8 -7.7 -2.6 2.4 6.3 -7.5 -50.6 11.7 -7.7 -13.1 1.2 3.4 (privately owned) -2.5

Ross Stores 4.9 5.1 8.0 9.8 10.1 10.0 9.2 10.3 18.2 11.0 8.1 16.6 12.7 7.3 8.6 10.8 11.4 12.2 13.0 13.1 13.5 13.5 13.9 14.4 13.7 13.5 11.3

Linens 'N' Things 6.6 0.2 3.7 5.1 5.6 6.5 6.7 2.7 5.1 5.1 (no longer in business) 4.7

Bed, Bath & 
Beyond 11.6 11.1 11.1 11.4 11.6 11.5 7.2 7.5 13.4 14.5 15.8 15.8 14.1 12.3 9.5 12.6 14.8 16.5 15.0 14.0 12.7 11.0 8.7 5.6 -1.3 -6.9 10.8

Amazon 4.4 1.9 0.9 0.7 -0.1 1.5 2.9 2.1 4.8 5.0 4.4 2.6

Annual Average 6.8 5.7 6.5 6.9 8.6 8.3 0.8 4.7 6.3 7.2 8.4 8.4 5.0 8.8 3.2 4.9 7.1 7.3 7.1 5.9 6.6 6.2 5.3 5.1 3.6 2.7 6.1

---------------------------------------------------------------------------------------------------   %   ---------------------------------------------------------------------------------------------------------------------------------------

Calendar YearsMajor Soft-Goods 
Retailers
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Table 18: Econometric Results for Regional Yield Effects of Cotton Checkoff Expenditures 
on Agricultural Research 
            
Delta Region 
  
Dependent Variable: LOG(DELTAYIELD)  
Method: Least Squares   
Sample (adjusted): 1988/89 - 2019/20   
Included observations: 32 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
      
      

C 2.824867  0.672018 4.203556 0.0004 
EL_NINO 0.025036  0.027294 0.917261 0.3699 
LA_NINA -0.045442  0.026449 -1.718113 0.1012 

LOG(DELTAYIELD(-1)) 0.560807  0.104243 5.379790 0.0000 
D1993 -0.233757  0.071543 -3.267349 0.0039 
D1994 0.311512  0.071107 4.380911 0.0003 
D2009 -0.180870  0.062729 -2.883364 0.0092 
D1996 0.200345  0.065757 3.046742 0.0064 
D1998 -0.196903  0.064801 -3.038605 0.0065 
D1995 -0.190938  0.071097 -2.685605 0.0142 
D1991 0.145020  0.067349 2.153258 0.0437 
PDL01 0.005718  0.001310 4.365015 0.0003 

      
      

R-squared 0.947825  Mean dependent variable 6.738109 
Adjusted R-squared 0.919129  S.D. dependent variable 0.208154 
S.E. of regression 0.059195  Akaike info criterion -2.535977 
Sum squared residual 0.070080  Schwarz criterion -1.986326 
Log likelihood 52.57563  Hannan-Quinn criterion. -2.353783 
F-statistic 33.02969  Durbin-Watson statistic 2.467777 
Prob(F-statistic) 0.000000     

      
      

Lag Distribution of 
LOG(RAGRESEXP) i  Coefficient Std. Error t-Statistic 

      
      

 .    *           | 0   0.00528  0.00121  4.36502 
 .       *        | 1   0.00968  0.00222  4.36502 
 .          *     | 2   0.01319  0.00302  4.36502 
 .             *  | 3   0.01583  0.00363  4.36502 
 .              * | 4   0.01759  0.00403  4.36502 
 .               *| 5   0.01847  0.00423  4.36502 
 .               *| 6   0.01847  0.00423  4.36502 
 .              * | 7   0.01759  0.00403  4.36502 
 .             *  | 8   0.01583  0.00363  4.36502 
 .          *     | 9   0.01319  0.00302  4.36502 
 .       *        | 10   0.00968  0.00222  4.36502 
 .    *           | 11   0.00528  0.00121  4.36502 

      
      
 Sum of Lags   0.16009  0.03668  4.36502 
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Table 18: Continued 
 
Southeast Region 
 
Dependent Variable: LOG(SOUTHEASTYIELD)  
Method: Least Squares   
Sample (adjusted): 1989/90 - 2019/20   
Included observations: 31 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
      
      

C 6.199151  0.596923 10.38517 0.0000 
EL_NINO 0.010213  0.031542 0.323796 0.7496 
LA_NINA -0.035385  0.030122 -1.174737 0.2546 

LOG(SOUTHEASTYIELD(-1)) 0.013854  0.093428 0.148284 0.8837 
D2002 -0.437665  0.075137 -5.824893 0.0000 
D2012 0.243248  0.076678 3.172326 0.0050 
D1994 0.395245  0.082089 4.814805 0.0001 
D1996 0.257044  0.078681 3.266900 0.0041 
D1991 0.259911  0.082449 3.152388 0.0052 
D1992 0.222711  0.082566 2.697382 0.0143 
D1999 -0.189352  0.075913 -2.494332 0.0220 
PDL01 0.009077  0.001023 8.869247 0.0000 

      
      

R-squared 0.913913  Mean dependent variable 6.589840 
Adjusted R-squared 0.864073  S.D. dependent variable 0.191603 
S.E. of regression 0.070641  Akaike info criterion -2.177771 
Sum squared residual 0.094812  Schwarz criterion -1.622679 
Log likelihood 45.75545  Hannan-Quinn criterion. -1.996825 
F-statistic 18.33693  Durbin-Watson statistic 2.429157 
Prob(F-statistic) 0.000000     

      
      

Lag Distribution of 
LOG(RAGRESEXP) i  Coefficient Std. Error t-Statistic 

      
      

  .    *              | 0   0.00843  0.00095  8.86925 
  .        *          | 1   0.01556  0.00175  8.86925 
  .           *       | 2   0.02140  0.00241  8.86925 
  .              *    | 3   0.02594  0.00292  8.86925 
  .                *  | 4   0.02918  0.00329  8.86925 
  .                 * | 5   0.03112  0.00351  8.86925 
  .                  *| 6   0.03177  0.00358  8.86925 
  .                 * | 7   0.03112  0.00351  8.86925 
  .                *  | 8   0.02918  0.00329  8.86925 
  .              *    | 9   0.02594  0.00292  8.86925 
  .           *       | 10   0.02140  0.00241  8.86925 
  .        *          | 11   0.01556  0.00175  8.86925 
  .    *              | 12   0.00843  0.00095  8.86925 

      
      
 Sum of Lags   0.29501  0.03326  8.86925 
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Table 18: Continued 
 
West Region 
 
Dependent Variable: LOG(WESTYIELD)  
Method: Least Squares   
Date: 07/31/20   Time: 10:23   
Sample (adjusted): 1987 2019   
Included observations: 33 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
      
      

C 5.275932  0.706726 7.465310 0.0000 
LA_NINA -0.008003  0.024479 -0.326910 0.7468 
EL_NINO 0.017383  0.020328 0.855138 0.4017 

D1998 -0.308753  0.051333 -6.014666 0.0000 
D2005 -0.172601  0.051257 -3.367367 0.0028 
D1995 -0.245510  0.055146 -4.452014 0.0002 
D1988 -0.194332  0.056087 -3.464798 0.0022 
D2019 -0.207933  0.052217 -3.982068 0.0006 
D2003 -0.112417  0.049918 -2.252022 0.0346 

LOG(WESTYIELD(-1)) 0.256085  0.100266 2.554063 0.0181 
PDL01 0.003757  0.001058 3.550471 0.0018 

      
      

R-squared 0.907352  Mean dependent variable 7.167288 
Adjusted R-squared 0.865239  S.D. dependent variable 0.127945 
S.E. of regression 0.046968  Akaike info criterion -3.017480 
Sum squared residual 0.048533  Schwarz criterion -2.518644 
Log likelihood 60.78842  Hannan-Quinn criterion. -2.849637 
F-statistic 21.54570  Durbin-Watson statistic 2.218482 
Prob(F-statistic) 0.000000     

      
      

Lag Distribution of 
LOG(RAGRESEXP) i  Coefficient Std. Error t-Statistic 

      
      

 .    *           | 0   0.00344  0.00097  3.55047 
 .        *       | 1   0.00626  0.00176  3.55047 
 .           *    | 2   0.00845  0.00238  3.55047 
 .             *  | 3   0.01002  0.00282  3.55047 
 .              * | 4   0.01096  0.00309  3.55047 
 .               *| 5   0.01127  0.00317  3.55047 
 .              * | 6   0.01096  0.00309  3.55047 
 .             *  | 7   0.01002  0.00282  3.55047 
 .           *    | 8   0.00845  0.00238  3.55047 
 .        *       | 9   0.00626  0.00176  3.55047 
 .    *           | 10   0.00344  0.00097  3.55047 

      
      
 Sum of Lags   0.08955  0.02522  3.55047 
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Table 18: Continued 
 
Southwest Dryland Region 
 
Dependent Variable: LOG(SOUTHWESTDRYYIELD)  
Method: Least Squares   
Sample (adjusted): 1989/90 - 2018/19   
Included observations: 30 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
      
      

C 4.838785  0.728195 6.644908 0.0000 
LA_NINA -0.100806  0.044758 -2.252246 0.0378 
EL_NINO -0.078967  0.043457 -1.817129 0.0869 

D2007 0.619918  0.105542 5.873672 0.0000 
D2010 0.350523  0.107995 3.245729 0.0048 
D1989 -0.252659  0.103630 -2.438099 0.0260 
D2004 0.344909  0.103464 3.333605 0.0039 
D2005 0.352379  0.106648 3.304115 0.0042 
D2017 0.383541  0.104675 3.664114 0.0019 
D2018 0.329276  0.110885 2.969532 0.0086 
D2016 0.387782  0.105282 3.683270 0.0018 

LOG(SOUTHWESTDRYYIELD(-1)) 0.183917  0.126365 1.455442 0.1638 
PDL01 0.003667  0.001436 2.553138 0.0206 

      
      

R-squared 0.908747  Mean dependent variable 6.037269 
Adjusted R-squared 0.844333  S.D. dependent variable 0.239413 
S.E. of regression 0.094460  Akaike info criterion -1.582602 
Sum squared residual 0.151685  Schwarz criterion -0.975417 
Log likelihood 36.73903  Hannan-Quinn criterion. -1.388358 
F-statistic 14.10790  Durbin-Watson statistic 1.976768 
Prob(F-statistic) 0.000002     

      
      

Lag Distribution of 
LOG(RAGRESEXP) i  Coefficient Std. Error t-Statistic 

      
      

  .     *                 | 0   0.00341  0.00133  2.55314 
  .          *            | 1   0.00629  0.00246  2.55314 
  .              *        | 2   0.00864  0.00339  2.55314 
  .                 *     | 3   0.01048  0.00410  2.55314 
  .                    *  | 4   0.01179  0.00462  2.55314 
  .                     * | 5   0.01257  0.00492  2.55314 
  .                     * | 6   0.01284  0.00503  2.55314 
  .                     * | 7   0.01257  0.00492  2.55314 
  .                    *  | 8   0.01179  0.00462  2.55314 
  .                 *     | 9   0.01048  0.00410  2.55314 
  .              *        | 10   0.00864  0.00339  2.55314 
  .          *            | 11   0.00629  0.00246  2.55314 
  .     *                 | 12   0.00341  0.00133  2.55314 

            
 Sum of Lags   0.11918  0.04668  2.55314 
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Table 18: Continued 
 
Southwest Irrigated Region 
 
Dependent Variable: LOG(SOUTHWESTIRRYIELD)  
Method: Least Squares   
Sample (adjusted): 1989/90 - 2018/19   
Included observations: 30 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
      
      C 3.773333  0.634955 5.942675 0.0000 

LOG(SOUTHWESTIRRYIELD(-1)) 0.425214  0.102588 4.144865 0.0006 
LA_NINA 0.001551  0.035170 0.044105 0.9653 
EL_NINO -0.045024  0.036393 -1.237164 0.2319 

D2000 -0.401530  0.082404 -4.872673 0.0001 
D2007 0.197997  0.080172 2.469654 0.0238 
D2011 -0.468500  0.084344 -5.554646 0.0000 
D1999 -0.242579  0.082473 -2.941299 0.0087 
D1991 -0.293628  0.085077 -3.451335 0.0028 
D1989 -0.303990  0.086238 -3.525028 0.0024 
D1995 -0.327052  0.090103 -3.629747 0.0019 
PDL01 0.004465  0.001465 3.047638 0.0069 

      
      

R-squared 0.947423  Mean dependent variable 6.644564 
Adjusted R-squared 0.915293  S.D. dependent variable 0.260545 
S.E. of regression 0.075830  Akaike info criterion -2.031470 
Sum squared residual 0.103504  Schwarz criterion -1.470991 
Log likelihood 42.47205  Hannan-Quinn criterion. -1.852168 
F-statistic 29.48705  Durbin-Watson statistic 2.263137 
Prob(F-statistic) 0.000000     

      
      

Lag Distribution of 
LOG(RAGRESEXP) i  Coefficient Std. Error t-Statistic 

      
      

  .     *                 | 0   0.00415  0.00136  3.04764 
  .          *            | 1   0.00766  0.00251  3.04764 
  .              *        | 2   0.01053  0.00345  3.04764 
  .                 *     | 3   0.01276  0.00419  3.04764 
  .                    *  | 4   0.01435  0.00471  3.04764 
  .                     * | 5   0.01531  0.00502  3.04764 
  .                     * | 6   0.01563  0.00513  3.04764 
  .                     * | 7   0.01531  0.00502  3.04764 
  .                    *  | 8   0.01435  0.00471  3.04764 
  .                 *     | 9   0.01276  0.00419  3.04764 
  .              *        | 10   0.01053  0.00345  3.04764 
  .          *            | 11   0.00766  0.00251  3.04764 
  .     *                 | 12   0.00415  0.00136  3.04764 

      
      
 Sum of Lags   0.14513  0.04762  3.04764 
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Table 19: Econometric Results for Regional Harvested Area Effects of Cotton Checkoff 
Expenditures on Agricultural Research  
 
Delta Region 
  
Dependent Variable: LOG(DELTAHA)  
Method: Least Squares   
Sample (adjusted): 1987/88 - 2019/20   
Included observations: 33 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
      
      

C 6.490742  1.301772 4.986083 0.0001 
LOG(DELTAHA(-1)) 0.521523  0.088271 5.908170 0.0000 
FARM_BILL_1985 0.644087  0.143178 4.498510 0.0003 
FARM_BILL_1990 0.936267  0.167100 5.603044 0.0000 
FARM_BILL_1996 0.535760  0.110672 4.840963 0.0001 
FARM_BILL_2002 0.348858  0.093801 3.719137 0.0016 
FARM_BILL_2008 -0.222391  0.065610 -3.389574 0.0033 

LOG(PRICE_UPLAND_COT(-1)/CPIU(-1)) 0.154714  0.091029 1.699609 0.1064 
D2007 -0.388368  0.080321 -4.835229 0.0001 
D2011 0.346867  0.087829 3.949355 0.0009 
D2013 -0.377741  0.085169 -4.435202 0.0003 
D2015 -0.656184  0.080940 -8.106998 0.0000 
D2010 0.258551  0.089652 2.883935 0.0099 
D2014 -0.181983  0.085262 -2.134406 0.0468 
PDL01 0.019237  0.004643 4.143584 0.0006 

      
      

R-squared 0.983779  Mean dependent variable 14.82795 
Adjusted R-squared 0.971162  S.D. dependent variable 0.425118 
S.E. of regression 0.072193  Akaike info criterion -2.116004 
Sum squared residual 0.093812  Schwarz criterion -1.435774 
Log likelihood 49.91407  Hannan-Quinn criterion. -1.887128 
F-statistic 77.97456  Durbin-Watson statistic 2.447695 
Prob(F-statistic) 0.000000     

      
      

Lag Distribution of LOG(RAGRESEXP) i  Coefficient Std. Error t-Statistic 
            

 .        *                    |  0   0.01763  0.00426  4.14358 
 .               *             |  1   0.03206  0.00774  4.14358 
 .                    *        |  2   0.04328  0.01045  4.14358 
 .                        *    |  3   0.05130  0.01238  4.14358 
 .                          *  |  4   0.05611  0.01354  4.14358 
 .                           * |  5   0.05771  0.01393  4.14358 
 .                          *  |  6   0.05611  0.01354  4.14358 
 .                        *    |  7   0.05130  0.01238  4.14358 
 .                    *        |  8   0.04328  0.01045  4.14358 
 .               *             |  9   0.03206  0.00774  4.14358 
 .        *                    |  10   0.01763  0.00426  4.14358 

            
 Sum of Lags   0.45848  0.11065  4.14358 
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Table 19: Continued 
 
Southeast Region 
 
Dependent Variable: LOG(SOUTHEASTHA)  
Method: Least Squares   
Sample (adjusted): 1984/95 - 2019/20   
Included observations: 36 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
      
      

C 4.300188  0.557253 7.716764 0.0000 
LOG(PRICE_UPLAND_COT(-1)/CPIU(-1)) 0.057354  0.063898 0.897587 0.3801 

LOG(SOUTHEASTHA(-1)) 0.684578  0.042643 16.05366 0.0000 
FARM_BILL_1990 0.417792  0.052911 7.896167 0.0000 
FARM_BILL_1996 0.111000  0.041025 2.705691 0.0136 
FARM_BILL_2008 -0.223444  0.041103 -5.436154 0.0000 
FARM_BILL_2014 -0.112405  0.043583 -2.579107 0.0179 

D2007 -0.401589  0.062906 -6.383952 0.0000 
D2010 0.329253  0.066040 4.985692 0.0001 
D2011 0.329661  0.066644 4.946593 0.0001 
D1986 -0.210433  0.063696 -3.303707 0.0035 
D2015 -0.259237  0.065052 -3.985058 0.0007 
D1995 0.237072  0.069822 3.395398 0.0029 
D1988 0.194144  0.067473 2.877382 0.0093 
D1992 -0.178933  0.066046 -2.709201 0.0135 
PDL01 0.026342  0.004060 6.488213 0.0000 

      
      

R-squared 0.992418  Mean dependent variable 14.54672 
Adjusted R-squared 0.986732  S.D. dependent variable 0.503251 
S.E. of regression 0.057968  Akaike info criterion -2.556766 
Sum squared residual 0.067205  Schwarz criterion -1.852980 
Log likelihood 62.02179  Hannan-Quinn criterion. -2.311126 
F-statistic 174.5306  Durbin-Watson statistic 2.361287 
Prob(F-statistic) 0.000000     

      
      

Lag Distribution of LOG(RAGRESEXP) i  Coefficient Std. Error t-Statistic 
            

 .          *                  |  0   0.02341  0.00361  6.48821 
 .                   *         |  1   0.04098  0.00632  6.48821 
 .                        *    |  2   0.05268  0.00812  6.48821 
 .                           * |  3   0.05854  0.00902  6.48821 
 .                           * |  4   0.05854  0.00902  6.48821 
 .                        *    |  5   0.05268  0.00812  6.48821 
 .                   *         |  6   0.04098  0.00632  6.48821 
 .          *                  |  7   0.02341  0.00361  6.48821 

      
      
 Sum of Lags   0.35122  0.05413  6.48821 
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Table 19: Continued 
 
West Region 
 
Dependent Variable: LOG(WESTHA)  
Method: Least Squares   
Sample (adjusted): 1987/88 - 2019/20   
Included observations: 33 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
      
      

C 9.710962  1.409528 6.889514 0.0000 
LOG(PRICE_UPLAND_COT(-1)/CPIU(-1)) 0.327999  0.113926 2.879058 0.0096 

LOG(WESTHA(-1)) 0.247149  0.101060 2.445556 0.0244 
FARM_BILL_1985 1.216402  0.181052 6.718508 0.0000 
FARM_BILL_1990 1.231293  0.198829 6.192710 0.0000 
FARM_BILL_1996 1.054785  0.137379 7.677913 0.0000 
FARM_BILL_2002 0.872783  0.120777 7.226410 0.0000 

D2011 0.459010  0.099857 4.596676 0.0002 
D2007 -0.533171  0.110891 -4.808051 0.0001 
D2006 -0.370141  0.103257 -3.584659 0.0020 
D2015 -0.412942  0.097429 -4.238389 0.0004 
D2010 0.347374  0.099309 3.497905 0.0024 
D1998 -0.241883  0.100390 -2.409440 0.0263 
PDL01 0.002026  0.005986 0.338435 0.7387 

            
R-squared 0.991058  Mean dependent variable 13.39410 
Adjusted R-squared 0.984939  S.D. dependent variable 0.741692 
S.E. of regression 0.091022  Akaike info criterion -1.659004 
Sum squared residual 0.157417  Schwarz criterion -1.024122 
Log likelihood 41.37356  Hannan-Quinn criterion. -1.445385 
F-statistic 161.9777  Durbin-Watson statistic 2.381835 
Prob(F-statistic) 0.000000     

            
Lag Distribution of LOG(RAGRESEXP) i  Coefficient Std. Error t-Statistic 

      
      

 .        *                    |  0   0.00186  0.00549  0.33843 
 .               *             |  1   0.00338  0.00998  0.33843 
 .                    *        |  2   0.00456  0.01347  0.33843 
 .                        *    |  3   0.00540  0.01596  0.33843 
 .                          *  |  4   0.00591  0.01746  0.33843 
 .                           * |  5   0.00608  0.01796  0.33843 
 .                          *  |  6   0.00591  0.01746  0.33843 
 .                        *    |  7   0.00540  0.01596  0.33843 
 .                    *        |  8   0.00456  0.01347  0.33843 
 .               *             |  9   0.00338  0.00998  0.33843 
 .        *                    |  10   0.00186  0.00549  0.33843 

      
      
 Sum of Lags   0.04828  0.14267  0.33843 
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Table 19: Continued  
 
Southwest Dryland Region  
 
Dependent Variable: LOG(SOUTHWESTDRYHA)  
Method: Least Squares   
Sample (adjusted): 1984/85 - 2018/19   
Included observations: 35 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
      
      

C 14.17041  0.864004 16.40085 0.0000 
LOG(PRICE_UPLAND_COT(-1)/CPIU(-1)) 0.173576  0.062428 2.780436 0.0128 

LOG(SOUTHWESTDRYHA(-1)) 0.051611  0.057810 0.892774 0.3844 
FARM_BILL_1990 0.238978  0.052072 4.589396 0.0003 
FARM_BILL_1996 -0.316640  0.042776 -7.402251 0.0000 
FARM_BILL_2008 -0.510922  0.044020 -11.60659 0.0000 

D2011 -0.702531  0.083330 -8.430739 0.0000 
D2010 0.569020  0.072907 7.804784 0.0000 
D1998 -0.493184  0.076333 -6.460954 0.0000 
D2006 -0.496400  0.071179 -6.973946 0.0000 
D2018 -0.499296  0.071967 -6.937821 0.0000 
D1986 -0.178067  0.073457 -2.424091 0.0268 
D1997 0.412972  0.078281 5.275492 0.0001 
D1999 0.364206  0.085809 4.244402 0.0005 
D1988 0.319401  0.077722 4.109549 0.0007 
D2005 0.184366  0.070828 2.603020 0.0186 
D1987 0.175724  0.077799 2.258686 0.0373 
PDL01 0.012675  0.003582 3.538580 0.0025 

            
R-squared 0.978059  Mean dependent variable 14.81160 
Adjusted R-squared 0.956117  S.D. dependent variable 0.310641 
S.E. of regression 0.065074  Akaike info criterion -2.320157 
Sum squared residual 0.071988  Schwarz criterion -1.520263 
Log likelihood 58.60274  Hannan-Quinn criterion. -2.044034 
F-statistic 44.57596  Durbin-Watson statistic 2.322851 
Prob(F-statistic) 0.000000     

            
Lag Distribution of LOG(RAGRESEXP) i  Coefficient Std. Error t-Statistic 

      
      

 .          *                  |  0   0.01127  0.00318  3.53858 
 .                   *         |  1   0.01972  0.00557  3.53858 
 .                        *    |  2   0.02535  0.00716  3.53858 
 .                           * |  3   0.02817  0.00796  3.53858 
 .                           * |  4   0.02817  0.00796  3.53858 
 .                        *    |  5   0.02535  0.00716  3.53858 
 .                   *         |  6   0.01972  0.00557  3.53858 
 .          *                  |  7   0.01127  0.00318  3.53858 

      
      
 Sum of Lags   0.16900  0.04776  3.53858 
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Table 19: Continued  
 
Southwest Irrigated Region 
 
Dependent Variable: LOG(SOUTHWESTIRRHA)  
Method: Least Squares   
Sample (adjusted): 1986/87 - 2018/19   
Included observations: 33 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
      
      

C 13.77143  0.358898 38.37142 0.0000 
LOG(PRICE_UPLAND_COT(-1)/CPIU(-1)) 0.121392  0.026848 4.521412 0.0007 

FARM_BILL_1996 -0.072056  0.013821 -5.213677 0.0002 
FARM_BILL_1985 -0.376548  0.018435 -20.42539 0.0000 
FARM_BILL_2008 -0.206475  0.017502 -11.79708 0.0000 

LOG(SOUTHWESTIRRHA(-1)) 0.061638  0.024914 2.474028 0.0293 
D2003 -0.352407  0.023618 -14.92141 0.0000 
D2013 -0.335815  0.025075 -13.39240 0.0000 
D1988 0.213904  0.027019 7.916844 0.0000 
D2007 -0.178152  0.024578 -7.248315 0.0000 
D2000 0.181213  0.024895 7.279136 0.0000 
D1992 -0.930035  0.026111 -35.61816 0.0000 
D2015 -0.423415  0.024940 -16.97715 0.0000 
D2014 -0.328949  0.028261 -11.63969 0.0000 
D2008 -0.139797  0.025406 -5.502398 0.0001 
D2016 -0.207318  0.025667 -8.077183 0.0000 
D1986 -0.117265  0.027102 -4.326747 0.0010 
D2006 0.108759  0.023906 4.549362 0.0007 
D2010 0.116298  0.025207 4.613709 0.0006 
D1990 -0.093732  0.024891 -3.765680 0.0027 
PDL01 0.002741  0.000730 3.754813 0.0027 

      
      

R-squared 0.996338  Mean dependent variable 14.41339 
Adjusted R-squared 0.990234  S.D. dependent variable 0.219529 
S.E. of regression 0.021694  Akaike info criterion -4.562399 
Sum squared residual 0.005648  Schwarz criterion -3.610076 
Log likelihood 96.27959  Hannan-Quinn criterion. -4.241972 
F-statistic 163.2355  Durbin-Watson statistic 1.894880 
Prob(F-statistic) 0.000000     

      
      

      Lag Distribution of LOG(RAGRESEXP) i  Coefficient Std. Error t-Statistic 
      
      

 .         *                   |  0   0.00249  0.00066  3.75481 
 .                *            |  1   0.00448  0.00119  3.75481 
 .                     *       |  2   0.00598  0.00159  3.75481 
 .                         *   |  3   0.00698  0.00186  3.75481 
 .                           * |  4   0.00747  0.00199  3.75481 
 .                           * |  5   0.00747  0.00199  3.75481 
 .                         *   |  6   0.00698  0.00186  3.75481 
 .                     *       |  7   0.00598  0.00159  3.75481 
 .                *            |  8   0.00448  0.00119  3.75481 
 .         *                   |  9   0.00249  0.00066  3.75481 

            
 Sum of Lags   0.05481  0.01460  3.75481 
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Table 20: Definitions of Variables in the Regional Yield and Harvested Acreage Equations 
 

 Dependent Variables  Description 
Delta_Yield  Cotton Yield in the Delta Region (pounds per acre) 
Southeast_Yield  Cotton Yield in the Southeast Region (pounds per acre) 
Southwest_Dry_Yield  Cotton Yield in the Southwest Dry Region (pounds per acre) 
Southwest_IRR_Yield  Cotton Yield in the Southwest Irrigated Region (pounds per acre) 
West_Yield  Cotton Yield in the West Region (pounds per acre) 
Delta_HA  Harvested acres of cotton in the Delta Region (number of acres) 
Southeast_HA  Harvested acres of cotton in the Southeast Region (number of acres) 
Southwest_Dry_HA  Harvested acres of cotton in the Southwest Dry Region (number of acres) 
Southwest_IRR_HA  Harvested acres of cotton in the Southwest Irrigated Region (number of 

acres) 
West_HA  Harvested acres of cotton in the West Region (number of acres) 
   
Explanatory Variables  Description 
   
EL_NINO  Dummy variable:1 with occurrence of El Nino; 0 otherwise 
LA_NINA  Dummy variable: 1 with occurrence of La Nina; 0 otherwise 
Delta_Yield(-1)  Delta Region cotton yield, one year lag 
Southeast_Yield(-1)  Southeast Region cotton yield, one year lag 
Southwest_IRR_Yield(-1)  Southwest Region cotton yield, one year lag 
Delta_HA(-1)  Delta Region cotton yield, one year lag 
Southeast_HA(-1)  Southeast Region harvested cotton acres, one year lag 
Southwest_Dry_HA(-1)  Southwest Dryland Region harvested cotton acres, one year lag 
Southwest_IRR_HA(-1)  Southwest Irrigated Region harvested cotton acres, one year lag 
West_HA(-1)  West Region harvested cotton acres, one year lag 
RAGRESEXP  Real cotton checkoff expenditures on agricultural research, million $ 
D1996 
D1998 
D1999 
D2002 
D2003 
D2004 
D2005 
D2006 
D2007 
D2009 
D2010 
D2011 
D2012 
D2013                                  

 Indicator variable=1 if year=1996; 0 otherwise 
Indicator variable=1 if year=1998; 0 otherwise 
Indicator variable=1 if year=1999; 0 otherwise 
Indicator variable=1 if year=2002; 0 otherwise 
Indicator variable=1 if year=2003; 0 otherwise 
Indicator variable=1 if year=2004; 0 otherwise 
Indicator variable=1 if year=2005; 0 otherwise 
Indicator variable=1 if year=2006; 0 otherwise 
Indicator variable=1 if year=2007; 0 otherwise 
Indicator variable=1 if year=2009; 0 otherwise 
Indicator variable=1 if year=2010; 0 otherwise 
Indicator variable=1 if year=2011; 0 otherwise 
Indicator variable=1 if year=2012; 0 otherwise 
Indicator variable=1 if year=2013; 0 otherwise 

   
 
 
 
 
 



 

Forecasting and Business Analytics, LLC  83 

Table 21: Summary of Key Econometric Results for Regional Cotton Yields 
 

Production 
Regions 

Average 
Yield 

(lb/acre) 

Coefficient 
associated 

with El Nino 

Coefficient 
associated with 

La Nina 

Coefficient 
associated with 
Lagged Yield 
(one period) 

Elasticity of 
Adjustment R-Squared 

Adjusted 
R-Square 

        
West 
 

1,236 0.0174 
 

-0.0080 0.2561 0.7439 0.9074 0.8652 

Southwest 
   - Irrigated 

 
702 

 
-0.0450 

 
0.0016 

 
0.4252 

 
0.5748 

 
0.9474 

 
0.9153 

   - Dryland 
 

398 -0.0790 -0.1008 0.1839 0.8161 0.9087 0.8443 

Southeast 
 

682 0.0102 -0.0354 0.0139 0.9861 0.9139 0.8641 

Delta 796 0.0250 -0.0454 0.5608 0.4392 0.9478 0.9191 
Note: Bold indicates statistical significance at the 0.10 level. 
 
 
Table 22: Summary of Key Econometric Results for Regional Cotton Acreage  
 

Production 
Regions 

Average 
Acreage 
(acres) 

Short-Run 
Cotton Price 

Elasticity 

Long-Run 
Cotton Price 

Elasticity 

Coefficient 
associated with 

Lagged Harvested 
Acres (one period) 

Elasticity of 
Adjustment R-Squared 

Adjusted 
R-Square 

        
West 
 

1,079,384 0.3280 0.4357 0.2471 0.7529 0.9911 0.9849 

Southwest 
   - Irrigated 

 
1,907,167 

 
0.1214 

 
0.1294 

 
0.0616 

 
0.9384 

 
0.9963 

 
0.9902 

   - Dryland 
 

3,062,833 0.1736 0.1830 0.0516 0.9484 0.9781 0.9561 

Southeast 
 

2,033,107 0.0574 0.1818 0.6846 0.3154 0.9924 0.9867 

Delta 2,894,023 0.1547 0.3234 0.5215 0.4785 0.9838 0.9712 
Note: Bold indicates statistical significance at the 0.10 level. 
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Table 23: Summary of Econometric Results for Regional Cotton Yield Effects of Cotton 
Checkoff Agricultural Research Expenditures 
 

Production 
Regions 

Average 
Yield 

(lb/acre) 
Short-run 
Elasticitya 

Long-Run 
Elasticitya 

Length of Time 
for Cumulative 

Effect 

     

West 
 

1,236 0.00344 0.08955 11 years 

Southwest 
   - Irrigated 

 
702 

 
0.00415 

 
0.14513 

 
12 years 

   - Dryland 
 

398 0.00341 0.11918 12 years 

Southeast 
 

682 0.00843 0.29501 12 years 

Delta 
 

796 0.00528 0.16009 11 years 

a Percentage change in yields due to a 1% change in cotton checkoff agricultural research expenditures. 
 
 
 
 
Table 24: Summary of Econometric Results for Regional Harvested Area Effects of Cotton 
Checkoff Agricultural Research Expenditures 
 

Production 
Regions 

Average 
Harvested 

Acres 
Short-run 
Elasticitya 

Long-Run 
Elasticitya 

Length of Time 
for Cumulative 

Effect 

     

West 
 

1,079,384 0.00186b 0.04828b 10 years 

Southwest 
   - Irrigated 

 
1,907,167 

 
0.00249b 

 
0.05481b 

 
9 years 

   - Dryland 
 

3,062,833 0.01127b 0.169b 7 years 

Southeast 
 

2,033,107 0.02341 0.35122 7 years 

Delta 
 

2,894,023 0.01763 0.45848 10 years 

a Percentage change in harvested acreage due to a 1% change in cotton checkoff agricultural research expenditures. 
b Not statistically different from zero. 
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Table 25: Econometric Results for the Per Acre Cost of Cotton Production Effects1 of Cotton 
Checkoff Agricultural Research Expenditures 
 

Dependent Variable: LOG(REAL_EXP_PERACRE_CFCOF) 
Method: Least Squares   
Time Period: 1984/85 - 2019/20   
Included observations: 35 after adjustments  

     
     

Variable Coefficient Std. Error t-Statistic Prob.   
     
     

C 1.302506 0.197485 6.595464 0.0000 
LOG(REAL_INDEX_PRICES_PAID_WAVE) 1.174340 0.031182 37.66076 0.0000 

D1998 -0.085128 0.015659 -5.436290 0.0000 
LOG(REAL_CI_EXPEND_AG(-6)) -0.045559 0.007477 -6.093028 0.0000 

D1986 -0.139003 0.016548 -8.400047 0.0000 
D2008 -0.123681 0.016879 -7.327630 0.0000 

TREND -0.005831 0.000803 -7.257003 0.0000 
LOG(REAL_TOT_INV_AG_LAG7) -0.163521 0.054388 -3.006550 0.0067 

D2006 -0.047558 0.015917 -2.987913 0.0070 
D2015 -0.056101 0.015570 -3.603146 0.0017 
D2003 0.071191 0.016479 4.320117 0.0003 
D1995 0.048598 0.015920 3.052635 0.0060 
D2001 0.060431 0.016759 3.605823 0.0017 
D2002 0.042589 0.017380 2.450455 0.0231 

          
R-squared 0.993011 Mean dependent variable 4.522427 
Adjusted R-squared 0.988684 S.D. dependent variable 0.137065 
S.E. of regression 0.014580 Akaike info criterion -5.329093 
Sum squared residual 0.004464 Schwarz criterion -4.706954 
Log likelihood 107.2591 Hannan-Quinn criterion. -5.114331 
F-statistic 229.5097 Durbin-Watson statistic 1.858816 
Prob(F-statistic) 0.000000    

     
     1 Costs include fertilizer, chemicals, fuel, and custom operations of upland cotton. 
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Table 26: Definitions of Variables in the Cost of Production, Cottonseed Disappearance, 
and Cottonseed Price Equations 
 

Variables Description 
 
REAL_EXP_PERACRE_CFCOF 

 
Real cost per acre of upland cotton for 
chemicals, fuels, custom operations, and 
fertilizer 

REAL_INDEX_PRICES_PAID_WAVE Real weighted average index of prices paid by 
producers (2011=100) 

REAL_CI_EXPEND_AG(-6) Real Cotton Incorporated expenditures on 
agricultural research lagged by six years 

REAL_TOT_INV_AG_LAG7 Sum of real public and private investment in 
agricultural research lagged by seven years 

TOT_DISAPP_COTSEED Total disappearance of cottonseed (crush + 
exports + other). 

REAL_PRICE_REC_COTSEED Real price received by producers for 
cottonseed 

REAL_PRICE_REC_SOYBEANS Real price received by producers for soybeans 

REAL_PRICE_FLUID_MILK Real price received by producers for fluid milk 

TOT_SUPPLY_COT_SEED Total supply of cottonseed 

TREND  Time Trend = 0, 1, 2, …, N where N 
represents the number of the last year of the 
sample 

D1982, D1983, D1985, D1986, D1989, 
D1994, D1995, D2001, D2002, D2003, 
D2004, D2006, D2008, D2009, D2010,  
and D2015 

Indicator variables = 1 for indicated year and 
0 otherwise 

DMY90 Indicator variable = 1 for 1990 and beyond 
and 0 otherwise. 
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Table 27: Econometric Results for the U.S. Cottonseed Disappearance Effects of Cotton 
Checkoff Expenditures on Cottonseed Promotion 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Estimated Elasticities and Other Information for this Equation 
 
 Optimal lag length: 2 years 
 Elasticity of total disappearance of cottonseed with respect to marketing expenditures on 

cottonseed: 0.029756 (long-run) and 0.008927 (short-run) 
 Elasticity of total disappearance of cottonseed with respect to price of cottonseed: -0.720655 
 Elasticity of total disappearance of cottonseed with respect to price of soybeans: 0.321316 
 Elasticity of total disappearance of cottonseed with respect to price of fluid milk: 0.256267 
 Coefficient of adjustment: 0.658679; close to two-thirds of the adjustment to long-run 

equilibrium or the desired level of total disappearance of cottonseed takes place after 1 year; 
almost 99 percent of this adjustment occurs after 5 years  

  

Dependent Variable: TOT_DISAPP_COTSEED  
Method: Least Squares   
Time Period: 1980/81 - 2019/20   
Included observations: 38 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
            

C 4397.263  1040.314 4.226861 0.0003 
REAL_PRICE_REC_COTSEED -49.97314  8.109137 -6.162572 0.0000 

REAL_PRICE_REC_SOYBEANS 399.9292  167.8311 2.382926 0.0248 
REAL_PRICE_FLUID_MILK 156.5903  89.47626 1.750077 0.0919 
TOT_DISAPP_COTSEED(-1) 0.341321  0.091716 3.721515 0.0010 

D1982 -1860.717  685.0096 -2.716337 0.0116 
D1985 -1377.575  612.9539 -2.247437 0.0333 
D1986 -2145.921  574.8664 -3.732903 0.0009 
D1994 1099.961  540.2557 2.036001 0.0521 
D2004 1166.186  551.3777 2.115040 0.0442 
D2009 -1212.398  602.2349 -2.013164 0.0546 
PDL01 15.37631  8.251675 1.863417 0.0737 

      
      

R-squared 0.857061  Mean dependent variable 5943.711 
Adjusted R-squared 0.796587  S.D. dependent variable 1170.908 
S.E. of regression 528.0950  Akaike info criterion 15.62852 
Sum squared residual 7250993.  Schwarz criterion 16.14565 
Log likelihood -284.9419  Hannan-Quinn criterion. 15.81251 
F-statistic 14.17235  Durbin-Watson statistic 2.238522 
Prob(F-statistic) 0.000000     

      
      

Lag Distribution of 
SQRT_RCOTSEED_MARKET_EXPD i  Coefficient Std. Error t-Statistic 

            
  .               *      | 0   11.5322  6.18876  1.86342 
  .                     *| 1   15.3763  8.25167  1.86342 
  .               *      | 2   11.5322  6.18876  1.86342 

            
 Sum of Lags   38.4408  20.6292  1.86342 
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Table 28: Econometric Results for the Real Cottonseed Price Effects of Cotton Checkoff 
Expenditures on Cottonseed Promotion 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Estimated Elasticities and Other Information for this Equation 
 
 Optimal lag length: 1 year 
 Elasticity of real prices received for cottonseed with respect to marketing expenditures on 

cottonseed: 0.059512 (long-run) and 0.029756 (short-run) 
 Elasticity of real prices received for cottonseed with respect to total supply of cottonseed:            

-0.715928 
 Elasticity of real prices received for cottonseed with respect to price of soybeans: 0.693125 
 Elasticity of real prices received for cottonseed with respect to price of fluid milk: 0.377161 

  

Dependent Variable: REAL_PRICE_REC_COTSEED  
Method: Least Squares   
Time period: 1980/81 - 2019/20   
Included observations: 39 after adjustments  

      
      

Variable Coefficient  Std. Error t-Statistic Prob.   
            

C 18.78252  15.30505 1.227211 0.2300 
REAL_PRICE_REC_SOYBEANS 12.15290  1.629955 7.455975 0.0000 

TOT_SUPPLY_COT_SEED -0.007908  0.001262 -6.264541 0.0000 
REAL_PRICE_FLUID_MILK 3.101454  1.218279 2.545766 0.0167 

DMY90 24.67238  6.152207 4.010330 0.0004 
D1983 36.87395  8.276346 4.455342 0.0001 
D1988 24.04361  8.565470 2.807039 0.0090 
D1989 18.85787  7.725248 2.441069 0.0212 
D2009 -20.04227  7.889831 -2.540266 0.0169 
D2010 -18.30069  7.485430 -2.444841 0.0210 
PDL01 0.660905  0.203068 3.254602 0.0030 

            
R-squared 0.929178  Mean dependent variable 76.78581 
Adjusted R-squared 0.903884  S.D. dependent variable 22.28686 
S.E. of regression 6.909488  Akaike info criterion 6.936414 
Sum squared resid 1336.749  Schwarz criterion 7.405623 
Log likelihood -124.2601  Hannan-Quinn criterion. 7.104762 
F-statistic 36.73573  Durbin-Watson statistic 2.424670 
Prob(F-statistic) 0.000000     

            
Lag Distribution of 
SQRT_RCOTSEED_MARKET_EXPD i  Coefficient Std. Error t-Statistic 

      
      

  .                     *| 0   0.44060  0.13538  3.25460 
  .                     *| 1   0.44060  0.13538  3.25460 

      
      
 Sum of Lags   0.88121  0.27076  3.25460 
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Figure 1: U.S. Raw Cotton Supply and Demand, 1981/82-2019/20 

 
Source: USDA (2020) 
 
Figure 2: Relationship between Cotton Prices and Cotton Production, 1981/82-2019/20 

Source: USDA (2020) 
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Figure 3: U.S. Cotton Fiber Supply and Use (Raw Cotton Fiber Equivalents), 1981-2019 

 
Source: USDA (2020) 
 
 
Figure 4: Annual Nominal and Real Total Program Expenditures Made by Cotton 
Incorporated, 1981-2019 

 
Source: Worsham (2020). 
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Figure 5: Annual Shares of Cotton Incorporated Expenditures by Expenditure Category, 
1981-2019 

 
Source: Worsham (2020) and calculations by the authors. 
 
 
Figure 6: Cotton Checkoff Expenditure Intensity, 1981/82-2019/20 

 
Source: Calculation by the authors
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Figure 7: Global Cotton and Cotton Fiber Product Market Effects of Retail-Level Cotton Checkoff Promotion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Raw Cotton
Market

United States Rest of the WorldWorld Market

   Mill 
Demand  Supply

 Supply   Mill 
Demand

CFT
Supply

CFT
Supply

Quantity Quantity

Quantity Quantity

 CFT
Retail
Demand

 CFT
Retail
Demand

Quantity

Cotton
Price

CFT
Price

Cotton Fiber
Textile Market

Quantity

?

U.S.
Export
Supply

ROW 
Import

Demand

ROW
Export
Supply

U.S.
 Import
Demand

Pw
c

QDw
c
us
c QS w

c
us
c

Pw
cft

Qw
cft

QS w
c
us
cft QDw

c
us
cft

Qw
c QSr

c QD r
c

QDw
c
r
cft QS w

c
r
cft

?? ?Product 

CFP 

CFP 

CFP 

CFP 
CFP 

w 
c 

w 
cfp 

w* 
cfp 

w 
cfp 

w* 
c 

P 

P 

P 

P 



 

Forecasting and Business Analytics, LLC  94 

Figure 8: Global Cotton and Cotton Fiber Product Market Effects of Mill-Level Cotton Checkoff Promotion 
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Figure 9: Representative Country Model in the Texas Tech Global Fiber Model  
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Figure 10: Effects of a Rightward Shift in the Market Demand Function from Advertising 
and Promotion Programsa 

 

 
a  For expositional purposes only, this figure does not show any leftward shift of the supply curve that occurs as a 

result of the checkoff assessment on cotton producers. Again, this leftward “tax” effect of the checkoff is included 
in the empirical analysis. 

 
Figure 11: Percent Lift in U.S. Cotton Market from Checkoff Program, 2015/16-2019/20 and 
1986/97-2019/20 
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Figure 12: Percent Lift in China Cotton Market and Global Price from Checkoff Program, 
2015/16-2019/20 and 1986/97-2019/20 
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Figure 13: Volume Lift in U.S. and China Cotton Markets from Checkoff Program, 
2015/16-2019/20 and 1986/87-2019/20 
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Figure 14: U.S. Cotton Yields by Regions, 1977/78 to 2019/20 

 
Source: Developed by authors from data in USDA (2020e). 
 
 
 
Figure 15: U.S. Harvested Acres of Cotton by Region, 1977/78 to 2019/20 

 
Source: Developed by authors from data in USDA (2020e). 
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Figure 16: U.S. Real Costs per Acre of Upland Cotton1, Excluding Interest, 1984/85 to 
2019/20 

 
1 The blue line includes only costs of chemicals, fertilizer, fuels, and custom operations (excluding interest). The red 
line consists of all costs, excluding interest.  
Source: Worsham (2020) 
 
 

Figure 17: U.S. Nominal Costs per Acre of Upland Cotton1, Excluding Interest, 1984/85 to 
2019/20 

 
1 The blue line includes only costs of chemicals, fertilizer, fuels, and custom operations (excluding interest). The red 
line includes all costs excluding interest.   
Source: Worsham (2020) 
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Figure 18: U.S. Disappearance of Cottonseed, 1980/81 to 2019/20 

 
Source: Developed by authors with data from USDA (2020f). 
 
 
Figure 19: U.S. Real Price Received by Farmers for Cottonseed, 1980/81 to 2019/20 

 
Source: Developed by authors with data from USDA (2020f). 
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