
Note: Ordinary Least Square (OLS) results are reported for comparison only. Results and 
conclusions are primarily based on the results from the two different specifications of the 
stochastic frontier model (SFM). Some model parameters are not reported in the table to 
save space.
Standard errors are in parentheses
*** p < .01, ** p < .05, &* p < .1

Summary and Conclusions
 The results from the SFM2 show that conventional ($15.30/bale) and high-speed 

($10.54/bale) roller ginning costs are significantly higher than saw ginning
 Economies of scale: Gins that handle a higher volume of cotton experience lower 

ginning costs.
 An increase in processing volume by 1000 bales reduces per bale ginning costs 

by about $0.71 per bale
 An increase in electricity price by $1 would increase the average ginning cost by about 

$7 per bale, particularly for gins that use electricity as the main energy source
 Despite higher ginning costs, high-speed roller ginning can generate higher profits for 

the industry because roller ginned cotton (lint)  prices are 6-12 cents/lb. higher than 
saw ginned fiber.

Study Limitations
 Outliers: the cost data were significantly higher for some years data
 Missing data: audit reports for some years were not available
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Introduction
 Ginning separates cotton fiber (or lint) from cottonseed (Ismail et al., 2011; van der 

Slujis, 2015). The US ranks 3rd after India and China (USDA, 2021) in production
and number one in the export of cotton fiber globally, followed by Brazil and India. 
Upland and Pima are two main cotton species grown in the United States for fiber.

 Ginning technologies: i) roller and ii) saw gins. Roller gin squeezes the seed from 
the lint, while saw gin pulls out the lint from the seed. Roller ginning is gentler, 
while saw ginning is aggressive. 

 Conventional roller ginning is much slower than saw ginning, and a high-speed 
roller gin was recently developed to make roller ginning comparable to saw 
ginning. Generally, saw gins are used for ginning upland cotton, which is more 
efficient but can damage the cotton fiber. Roller gins are primarily used to process 
Pima cotton because it requires a more delicate process for extracting lint without 
damaging the ‘extra-long-staple’ fiber.

Figure 1. Cotton ginning experiment at Southwestern Cotton Ginning Research 
Laboratory, USDA-ARS

Objectives
The primary objective of this study is to evaluate whether the cost of high-speed roller 
ginning is comparable to saw ginning. To achieve this objective, we use proprietary 
data obtained from cotton gins to 
 Calculate costs by ginning technologies
 Measure the impact of economies of scale on total ginning costs between 

technologies
 Draw plausible policy recommendations

Data and Methods
 Production region: The data comes mainly from gins in the southwest (Texas, New 

Mexico, Arizona, and California), where upland and Pima cotton are produced and 
processed 

 Data source: time series data for years ranging from 2006 to 2022 were collected 
from the confidential audit reports shared by commercial gins 

 The audit reports provide cost information by technologies for saw, conventional 
roller, and high-speed roller gins
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Technology Mean 
($/bale)

Standard 
Deviation

N

Saw Gin 68.42 23.31 56

C-Roller Gin 71.38 31.38 45

HS-Roller Gin 87.77 19.52 63

Total 76.66 25.94 164

The average ginning costs are significantly lower for saw ginning than high-speed roller 
ginning (Table 1). 
High-speed roller ginning is about 28% higher than the saw and about 23% higher than 
conventional roller ginning.

Table 2. Total Ginning Cost Model Parameters by Technology

Table 1. Total Ginning Cost by Technology
Results

Variables   OLS SFM1 SFM2
Bales Ginned (1,000) -0.713*** -0.731*** -0.709***

(0.09) (0.100) (0.09)
Wage Rate ($/hr.) -1.057 -.854 -2.282

(1.49) (1.44) (1.77)
Electricity Price 6.031*** 6.487*** 7.122***

(2.08) (2.02) (2.19)
Federal Funds Rate -1.045 -1.126 0.626

(1.60) (1.55) (2.28)
Conventional Roller Gins 16.022*** 18.211*** 15.269***

(4.17) (4.40) (4.12)
High-Speed Roller Gins 11.062*** 10.75*** 10.537***

(3.86) (3.78) (3.78)
Gin No. 4 49.201*** 51.739*** 49.082***

(11.59) (11.45) (11.12)
Gin No. 5 21.144*** 21.031*** 20.653***

(4.20) (4.13) (4.05)
Gin No. 7 26.245*** 27.871*** 25.537***

(6.42) (6.94) (6.20)
Gin No. 9 13.163** 13.363** 13.546**

(5.65) (5.50) (5.65)
Constant 21.422* 13.654 31.111**

(12.20) (13.05) (14.54)
Observations 164 164 164

R2/Wald χ2
(20) 0.50 147.63*** 149.53***

Empirical Models
Considering that all gins are not equally efficient, a stochastic ginning cost frontier 
model (SFM) is specified as (Aigner, Lovell, & Schmidt, 1977):

𝑪𝑪 = 𝑿𝑿𝒊𝒊𝜷𝜷 + 𝒗𝒗𝒊𝒊 + 𝜺𝜺𝒊𝒊,

𝐸𝐸 𝑣𝑣𝑖𝑖 > 0,𝐸𝐸 𝑣𝑣𝑖𝑖𝑣𝑣𝑗𝑗 = 0, for all i and j, i≠j, and 𝑉𝑉 𝑣𝑣𝑖𝑖 = σ𝑣𝑣2

where C is total ginning cost, Xi is a vector of independent variables including output 
(cotton lint) and input prices such as wage rate, cost of capital, ginning technology, and 
β is a vector of unknown parameters to be estimated, 𝑣𝑣𝑖𝑖 is a one-sided error term that 
represents firm level ginning cost inefficiency, and 𝜀𝜀𝑖𝑖 is two-sided random error term.

Note: Each bale weighs 500 lbs. Source: Audit reports (2006-2022)

Figure 2. Cotton ready to harvest in the field (a) and cotton lint and seed after different 
processing operations (b) 

(a) (b)
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