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ABSTRACT 

The dynamic nature of technology and cost adjustments in the Texas 

Southern High Plains cotton ginning mdustry has made the issue of organizational 

structure important to farmers, gin managers, and mdustry professionals. The 

primary objective of this research was to determine the least cost structure of the 

ginning mdustry m the Texas Southem High Plains while allowing for that amount 

of excess capacity that is inherent m a monopolistically competitive market 

structiwe. The methods employed to accomplish this objective mvolved both 

survey techniques and spatial optimality analysis. 

A survey of all gins located m the Southem High Plauis of Texas was 

conducted to develop estimates of the current costs and the processing capacity in 

the cotton ginning industry. The current annual total cost of ginning and 

transportation was estimated at $104.41 million; $94.36 million for ginning costs 

and $10.05 milUon for total transportation costs. The gmning industry m the 

Texas Southem High Plains was foimd to be operatmg with an excess capacity of 

1.04 million bales per season, which translates to approximately a 34% excess 

capacity. 

A non-linear programming spatial optimization model was used to 

determine the optimum size, number, and location of gins in the Texas Southem 

High Plains ginnmg industry. A predetermmed level of excess capacity was 
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imposed on the gins in the model to account for the monopolistically competitive 

characterization of the market structure. The optimal solution consisted of a total 

of 61 guis for the study area, considerably less than that of the existing structure 

with 127 gms. The annual total cost of ginning and transportation for the optimal 

structure was estimated at $90.19 million. These results indicated that a cost 

savmgs of approximately $15 miUion per year coidd be realized if the Texas 

Southem High Plams cotton ginning industry was optimally organized. 

The study concludes that the Texas Southem High Plains ginning industry 

should experience a movement from small and medium sized gins to larger and 

more efficient gins m the future. It is expected that many of the smaller gms will 

eventually become inactive and that there will be fewer but larger gins in the 

region. The industry will, however, still require a number of small gins to serve 

those areas with low cotton production. 
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CJL\PTER I 

INTRODUCTION 

The U.S. produced about 19 million bales of cotton in 1993/94, or 

approximately 21 percent of world cotton production. The U.S. cotton industry, 

during the same period, generated more than $25 billion in revenue and accounted 

for more than 300,000 jobs among its various sectors ranging from farm to textile 

mill (USDA-ERS, 1996). The 1994/95 production year was a record breaking 

year for the cotton mdustry in the U. S. as total production reached 19.6 million 

bales. 

Texas has been the leadmg producer of cotton m the U.S. since 1880. 

Texas farmers planted about 5.45 million acres of cotton, and produced 

approximately 5 million bales in 1994 (USDA-ERS, 1996). The annual Texas 

cotton harvest amoimts to approximately 26 percent of total U.S. production 

(Texas Almanac, 1995). The cotton mdustry m Texas is a key contributor to the 

state's economy with the value of cotton production currently estimated at 

approximately $1.5 billion (USDA-ERS, 1996). 

The Southem High Plains of Texas (the shaded region labeled 1-S in Figure 

1.1), the major cotton producing region in the state, is the focus of this study. 

Cotton is the most unportant crop m the region m terms of both acreage and crop 

value. Approximately 2.6 million acres of cotton were harvested m this 16 county 
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Figure 1.1. Map Indicating Southem High Plams Region of Texas. 



region in 1995, yielding in excess 2.05 million bales (USDA-NASS), or ahnost 

one-half of the state's total production. Higher returns from cotton relative to 

altemative crops have stimulated an accelerated growth of the cotton industry in 

the region since 1973. It is unportant, given the significance of the cotton industry 

to the Southem High Plains and to the state and national economies, that the 

industry operates efficientiy, i.e., not experiencing excessive costs. 

Cotton production and marketing invoke a complex series of processes. 

After it is produced on farms, seed cotton is transported to gms upon completion 

of the harvesting stage m the fall. After pre-cleaning, cotton moves to the gm 

stand where fiber is removed from the seed, then after additional lint cleaning, 

cotton is baled. Following the ginning process, baled cotton is moved to 

warehouses for storage and the performance of other necessary marketing services. 

The baled cotton is then shipped to textile mills from warehouses, where the fiber 

and lint are made mto yams. Machines then weave or knit the cotton yams into 

fabrics which are ultimately fabricated mto clothing and other textile products. 

These various operations can be generalized mto five basic activity groups: 

1. Production; 

2. Hauling and transportation; 

3. Ginning; 

4. Warehousing; and 



5. Further processing at textile mills. 

Ginning costs comprise a major portion of the total cotton lint production 

and processing costs. The average charge for saw-ginning and wrapping a 480-

pound bale of cotton in the Southwest, including the Texas Southem High Plains, 

was estimated at $38.10 per bale, or 16.75% of the variable cash expenses per 

planted acre of cotton in 1992-93 (USDA-ERS, 1995). This study focuses on the 

ginning sector given the significant contribution that ginnmg costs make to the 

total costs in the cotton mdustry. 

Structural and Technological Changes in the Ginning Industry 

The organizational stmcture of the gmning industry m the Texas Southem 

High Plains has been very dynamic. The industry has gone through changes in 

both stmcture and the level of technology. The number of active gms in Texas has 

decreased from 783 in 1980 to 406 m 1994 (Figure 1.2). This reduction m gin 

numbers has occurred m conjunction with an mcrease m average gin size (TCGA). 

Part of this decrease m the number of gins is due to mergers and the creation of 

cooperatives among existing gins. However, many of the smaller gins have 

become inactive or shut down completely. The Texas Southem High Plains 

contains the highest concentration of gms with approximately 38%) of the total 

number of gins m the state (Figure 1.3). 
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Figure 1.2. Number of Active Gins in Texas, 1981-1994. 



Figure 1.3. Map showing number of gms by county in Texas. 



These stmctural changes might have been also a result of technological 

changes that have taken place in the cotton ginning industry diuing the last decade. 

Rapid technological changes in cotton harvesting, seed cotton storage and 

handling, gin feeding, and bale package and handling systems have virtually 

eliminated menial tasks that were traditional to farming while reducing cost and 

increasing the efficiency of production (Texas Almanac, 1995). These 

technological advancements have led to intense competition for seed cotton which 

has forced gin managers to reduce costs through the attainment of a higher volume 

per gin. 

The processing capacity of gins may have been mfluenced by changes in 

harvesting methods. Stripper harvesting has become the dominant method of 

harvesting cotton in Texas. Currently, about 71 percent of Texas' cotton is 

stripper harvested, while the remaming 29 percent is picker harvested (Bennett, 

1995). Stripper harvested cotton has about seven times more foreign material than 

picker harvested cotton. Eshleman (1994) has estunated that 2200 poimds of 

stripped cotton are required to process a 480 poimd bale of lint, compared to only 

1500 pounds of picked cotton. As a result, the processmg capacity of the gm is 

essentially reduced with the mtroduction and mass adoption of stripper harvesting. 

Changes in assembly methods and the mode of transportation might have 

also affected the processing capacity of gins. The use of the module 



storage/hauling method, in lieu of cotton trailers, has become the widespread 

practice m the Texas Southem High Plams. Module builders pack cotton into 

tight, self-contamed units which can be stored on the farm or transported and 

stored at the gin yard. This system enables the cotton farmer to reduce harvest 

tune by allowing harvesting to contmue in the field unintermpted by long waits at 

the gin during the peak harvesting season. Although cotton which is hauled short 

distances in trailers is less costly to transport than modules, it takes more time to 

load this cotton at the gin. Modules load faster, thus mcreasmg the effective 

capacity of the gin. Both ginnmg tune and cost are reduced if a gin is equipped 

with a module loader. 

Specific Problem 

The changing stmcture of the ginning industry may have affected the costs 

of ginning m the Texas Southem High Plams. Investment requirements for new 

high capacity gms have more than doubled during the last decade, although 

revenue received for ginning services has mcreased at a much slower rate. A 

number of gins are currently operatmg at annual volumes which are too small to 

cover all costs while others continue to adopt new capacity-expanding 

technologies. The number of gins iu Texas is likely to continue to decrease while 

siuviving gins will continue to get larger (TCGA). Whether the ginnmg industry 
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has experienced excessive costs as a result of changes that have taken place in its 

organizational stmcture is not known. 

Previous research has shown that states such as Oklahoma (Eshleman, 

1994), Arkansas (Capstick et al., 1983), and Missouri (Rudel et al., 1982), and 

some counties in Texas (Cleveland and Blakley, 1976) would benefit from 

stmctural changes in their ginning industries. Many of these studies are out of 

date. Further, virtually all previous attempts to identify an optimum stmcture for a 

ginning mdustry have assumed a perfectly competitive market stmcture. This 

study constitutes a departure from the conventional treatment in that it 

demonstrates that the stmcture of the ginning industry m the Texas Southem High 

Plains satisfies all of the characteristics of Chamberlin's (1962) monopolistic 

competition. 

The purpose of this study was to address the issue of the optimum 

organizational stmcture of the cotton ginning mdustry in the Texas Southem High 

Plains imder the assumption that the existmg market stmcture more closely fitted 

the imperfectly competitive paradigm, i.e. monopolistic competition, than any 

other altemative stmctural type. This research has the potential to benefit 

consumers, producers, and other entities involved in the ginning industry of Texas. 

Producers and ginners should benefit from the study by recognizmg the existence 

of current inefficiencies in the ginning industry, determinmg how these 



inefficiencies may be eliminated and by understanding how the stmcture of the 

industry is likely to change in the future. 

Objectives 

The primary objective of this research was to determine a least cost 

stmcture for the gmning industry m the Texas Southem High Plains while 

considering the constramts of the market stmcture of the industry. The specific 

objectives of the study were to: 

1. Estimate the current cost and organization stmcture of the cotton 

ginning industry while determining the level of excess capacity of 

the Texas Southem High Plains ginning mdustry; 

2. Determine the 'constrained optimum' (optunum under an 

monopolistically competitive market stmcture) number, size, and 

location of cotton gins m the Texas Southem High Plains; 

3. Evaluate the cost savings of the optimal gm configuration m 

comparison to the existmg stmcture. 
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CHAPTER n 

REVIEW OF LITERATURE 

The studies presented below have been categorized and presented using the 

following classification scheme: 

1. Cotton ginning industry studies concemed with optimal 

organizational stmcture. 

2. Studies dealing with the cotton industry and ginnmg industry m 

general terms. 

3. General studies dealmg with optimal industry stmcture and spatial 

equilibrium. 

Ginning Industry Optimality Studies 

Eshleman (1994) examined the economic efficiency of the cotton gmning 

industry as measured agamst an optimally organized stmcture m Oklahoma. The 

study used a mixed integer transshipment model with fixed quantities at supply 

and demand points to minimize the total cost of assembly, transportation, and 

processing from farm to domestic and export demand points under an assumed 

perfectly competitive market stmcture. 
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Most of the gin specific data for this study were obtained from the 

Oklahoma Corporation Commission, to which each gin is required to report its 

data on an annual basis. Oklahoma is the only state in which the cotton ginning 

industry is regulated in such a manner. Other data were obtained from phone 

interviews and USDA publications. 

Eshleman (1994) demonstrated that the optimal gin configuration would 

increase the cost of transporting cotton from farm to gm by $380,000, a 30.5 

percent increase over the existing stmcture, but would reduce total ginning costs 

by $4.3 million, which is a 31.4 percent decrease from the existmg gin stmcture. 

Total transportation costs from gin to warehouse were foimd to decrease by 

$470,000 imder the recommended optimal configuration. Eshleman's (1994) 

study identified the exact location, number, and size of gins needed to serve the 

Oklahoma cotton industry m the most cost efficient maimer. Eshleman (1994) 

foimd that the Oklahoma cotton industry could become more efficient if the 

existing number of gins were reduced and their capacities increased, thus taking 

advantage of economies of size in ginning. 

Fuller and Washbum (1974) examined the cotton gmning industry in the 

ungated, cotton-producing portion of the Rio Grande Valley in New Mexico. 

Their objective was to simultaneously determme the number, size, and location of 

gin plants that would minimize the transportation and processing costs mvolved in 
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assembling and processing the seed cotton in the study area. Fuller and Washbum 

(1974) used the model developed by StoUsteimer (1963). A mixed integer model 

specification was used to determine the least cost organization of cotton gins in 

New Mexico along with the optimum length of the processing season. 

The study examined three altemative lengths of the processing season 

including 4, 6, and 9 months. A field storage system was introduced to allow for 

these extended ginning seasons. The system used rickers, which compares to 

today's module storage system. The study examined foiu- possible plant 

combinations from 1 to 4 plants for the study area. Three models were developed 

to include a 50,000 bale total capacity with varying hourly capacities for each gin 

in the different plant combinations. In addition, a sensitivity analysis was 

performed on the least cost solution which indicated that results were relatively 

insensitive to given changes. The savings from the least cost solution, at the 

reported production level, represented a 28 percent retum on capital investment. 

However, the authors noted that the solution was not Pareto optimal since there 

were some groups who did not gain from the adoption of the least cost system. 

Stennis et al. (1981) examined the optunum organization of gins and 

warehouses for marketing cotton m Missouri. The objective of the study was to 

develop and evaluate the optimum organization of the Missouri cotton mdustry 

using 1976 as a base year. The authors used a modified linear programming 
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algorithm to analyze the spatial equilibrium aspect of the generalized problem. 

The study considered each cotton producing county as a supply area with an 

assumption of unlimited warehousing capacities. Each county was then further 

divided into smaller segments to indicate a potential gin site. 

The model assumed a perfectiy competitive market, fixed supplies, fixed 

warehouse capacities, fixed requirements, constant specified transfer costs 

between given points, and a homogeneous commodity m that all cotton was 

specified in 480 pound bale equivalents. Stennis et al. (1981) found that an 

extended ginning season might provide a more cost efficient system m the study 

area. The study did not recommend an immediate reorganization of the Missouri 

cotton marketmg stmcture, only that decision-makers and policy-makers should 

consider the results of this study m formulating plans for the future. 

Cleveland and Blakley (1976) studied the economic efficiency of the cotton 

industry in three major sections of the Oklahoma-Texas Plains region. The 

objective of the study was to determine the size, niunber and location of gms and 

warehouses that would mmimize the total cost of farm assembly, ginning, 

warehousing and merchandising with two altemative ginning season lengths. 

Cleveland and Blakley (1976) estimated the savings that would result from a 

relocation of gins and warehouses for each ginning season. This was performed 
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assuming a perfectiy competitive market stmcture for all sectors of the marketing 

system. 

The Oklahoma-Texas Plains region was divided into three territories which 

were the Altus, Lubbock, and Abilene regions. A mixed mteger programming 

model was used to determine the least cost marketing stmcture for each territory. 

The study integrated the transportation properties of the problem to consider 

economies of scale in processing facilities while minimizing the combined 

assembly, processing and distribution cost. The model considered both a 

conventional 14-week and an extended 32-week ginning season using ricks for 

field storage. 

The least cost market organization for the Altus area with a 14-week 

ginning season included four 42 bale per hour gins and one warehouse plant. 

Total market savmgs over the existing organization amoimted to $3.1 million. 

Ginning costs were reduced by 50 percent and warehousing costs by 72 percent, 

while small mcreases in costs were experienced for farm assembly and gin to 

warehouse transportation activities over the existing system. The 32-week ginning 

season mcluded two 42 bale per hour gin plants and two warehouses. Total 

market savings for this specification amounted to $3.6 million as compared with 

the existing system. The model solutions for the Abilene and Lubbock areas were 

very similar to that of the Altus area. Savings for the 14-week and 32-week 
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ginning seasons for the Abilene area were $3.2 million and $3.7 million, 

respectively. Lubbock area savings were much greater because it produced about 

nine times more cotton than either the Altus or Abilene areas. The optimum 

solution for the Lubbock area included 36 gin plants and eight warehouses for the 

14-week season, and generated a savings of over $30 miUion. The 32-week season 

required 18 gin plants and eight warehouses to achieve optimality and yield cost 

savmgs exceeding $34 million. 

Cleveland and Blakley (1976) suggested that if the costs for the industry are 

to be minimized for the study areas, a substantial reorganization is required, 

specifically a reduction in gm numbers and an mcrease in gin capacities. A 

considerable saving was also observed for the extended ginning season compared 

to the conventional 14-week season. 

Kenkel et al. (1994) analyzed the impact of a modulized transportation 

system on the optunal stmcture of the Oklahoma cotton mdustry. The study used 

a mixed mteger transshipment model which minimized total assembly, transport, 

processing, and distribution costs from farm to demand locations and determined 

the optimal size, number, and type of gms. 

The study used the gmnmg costs in the model to determme the optimal 

stmcture, but emphasized that the ginnmg costs are only one aspect of the costs 

associated with the process m which harvested cotton eventually ends up at a 
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domestic mill or export port. Kenkel et al. (1994) included total costs of assembly, 

transportation to the gin, and ginning costs from which they determined the 

optimal size, number, and location of the gins. 

The most efficient system of assembling, ginning, warehousing and 

transporting cotton in Oklahoma involved a drastic reduction in the number of gins 

and an increase m gm size. The optimal solution included 10 gins, 5 large and 5 

medium sized, and resulted in a 15 percent cost reduction over the existing 

stmcture. The authors noted that a change m mdustry stmcture involves transition 

costs, the loss of value in an investment or the cost of startup or expansion, which 

could adversely affect communities with smaller gins while positively impacting 

communities with larger gins. It was also recognized that imder the optimal 

industry solution, some producers may experience higher transportation costs. 

The previously mentioned studies relate directly to the general problem and 

objectives of the current study. The differences are: first, the current study 

approaches the problem of the optimum organization of the ginning mdustry for 

the Texas Southem High Plams; second, it considers recent technological changes 

m identifying the optimum stmcture for the ginning mdustry; and third, it relaxes 

the assumption of perfect con^)etition. 
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General Cotton and Ginning Industry Studies 

Ethridge et al. (1981) estimated and compared costs associated with 

altemative seedcotton handling and feeding systems for five gin plant sizes using a 

cost simulation model (GINMODEL). The emphasis was on the use of a moduling 

system. The altematives examined included trailer versus module, suction feeding 

versus automated module feedmg, and suction versus automated module feeding 

using blowers. The purpose of the study was to estimate the impacts of various 

seedcotton handlmg systems on ginning costs. 

Various cost relationships were estimated usmg the GINMODEL (Shaw, 

1978) cost simulator with variations m gin size, annual processing hours, crew 

requirements, wage rates, efficiency levels, and equipment specifications. A fixed 

operatmg season with no seedcotton storage was assumed. The number of non-

processing hours for the seasonal crew and the amount of fiiel per bale processed 

were considered to be stable. All gins were assumed to have universal density 

presses with automatic strappmg and bagging and tie costs at a fixed level. 

The results mdicated that the per bale gmning costs were lower for larger 

plants than for the smaller plants only when the volume processed at the larger 

plant exceeded the seasonal capacity of the smaller plant. Ethridge et al. (1981), 

therefore, suggested that the economies of plant utilization were greater than the 

economies of plant size. Costs were also found to be slightly less responsive to 
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changes in volume ginned for the larger plants. The ginning cost per bale for a 

given quantity ginned was typically the lowest with the smallest rated capacity gin 

plant which was capable of ginning that volume withm a given time period. In 

other words, cotton gins should be running at near maximum capacity to achieve 

the lowest possible costs. Modulized seedcotton handling systems lowered 

ginning costs below that of trailer handling systems over the range of plant 

utilization by more than 50 percent. The automatic feeder systems analyzed in the 

study did not show a substantial amount of cost reduction due to the limited 

mcrease in ginnmg efficiency resulting from the use of these systems. 

Ethridge et al. (1985) used a Markov chain process to analyze the changes 

m the number and size of cotton gm firms m West Texas with the assumption of 

stationary and non-stationary transition probabilities. The objective of this study 

was to determine the major economic factors affectmg the cotton ginning industry 

and to provide conditional projections of the ftiture stmcture of the Texas High 

Plains ginning mdustry. 

The non-stationary and the stationary Markov cham procedures differed m 

that the non-stationary probabilities mvolved estunation of regression equations in 

which some elements of the model were expressed as a function of specified 

exogenous variables. Gms were divided into five size groups and four activity 

groups in the model. The size groupmgs were those suggested by the historical 
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capacity data and the four activity groups were set up to include all possible 

operating conditions. Two types of linear equations were derived: (1) equations 

for which functional relationships were directiy estimated from the observations in 

one cell for the twelve transitions and (2) equations for which functional 

relationships were estimated indirectly from data on aggregates of cells. 

Results of the stationary model projected an increase in the number of dead 

gins from 48 in 1979 to 104 in 1999. The industry, according to the projections, 

would have 104 fewer active gins by 2034 with the number of small gins 

decreasing and an mcrease m the number of medium to larger size gins. The non-

stationary model was developed to provide a basis for comparison. This 

simulation mdicated a more rapid decrease m the number of gins than did the 

stationary model. This was explained by the unpact of projected technological 

changes, which accelerated the industry movement away from small gins toward 

very large gins. 

Ethridge et al. (1985) noted that the non-stationary model was superior to 

the stationary model because it allowed for the simulation of extemal forces on the 

industry stmcture. The results of the non-stationary model were more consistent 

with the implications of other studies of the region and the projections were more 

realistic. Ethridge et al. (1985) found four major factors causing changes in gin 

size and number withm the Texas High Plains ginning industry: (1) changes m the 
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cost of labor, (2) changes in the cost of energy, (3) gradual technological changes, 

and (4) the proportion of cotton production that is moduled. 

Shaw et al. (1977) performed an analysis of capital investment requirements 

and operating costs for five ginning models ranging in hourly capacities from 7 to 

35 bales. The purpose of the research was to assist those faced with the decision 

of either replacing existing plants or constmcting new ginning con^)lexes. The 

study also developed theoretical models that mcorporated the latest proven 

technologies and estimated investment and operating costs for each model over a 

wide range of annual volumes gmned. 

Shaw et al. (1977) found that factors other than operatmg costs were also 

unportant m the selection of the optimal gm size. These factors were production 

density, concentration of harvest, seed cotton storage, and assembly costs. Shaw 

et al. (1977) also found that as the plant size mcreased, operating costs per bale 

declmed, implying economies of size m ginning throughout the range of gin sizes 

studied. Economies of utilization were found to outweigh economies of size and 

the gmning cost per bale for smaller plants running near maximum capacity was 

found to be smaller than that for larger plants running below capacity. Combined 

ginnmg and assembly costs, however, still favored larger plants as the economies 

in ginning more than offsets the mcrease m assembly costs when larger plants are 

running at capacity. 
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Kenkel and Tilley (1993) examined the status of the Oklahoma cotton 

ginning industry with three primary objectives: (1) to evaluate the fmancial 

performance, capacity utilization and cost stmcture of the Oklahoma cotton 

ginning industry; (2) to determine the impact of harvesting method and use of on-

farm con^)action and modulization on ginning costs; and (3) to determine the 

impact of gin size on ginning costs. 

Kenkel and Tilley (1993) found that the length of the ginning season varied 

directly with the size of the gin, with larger gins operating a longer season and 

smaller gms a shorter season. The study also showed that the costs decreased with 

increases in gin size. Economies of scale were apparent with the profit per bale 

declining as gin size decreased, indicating an mcrease m ginning costs per bale. 

Harvesting method also appeared to have an impact on the gmning cost since those 

gins receiving picker harvested cotton experienced lower ginning costs per bale. 

Kenkel and Tilley (1993) found that the deUvery method had an impact on 

the length of the ginning season. A little over 50 percent of gins received cotton 

solely from trailers, while the rest received theu cotton from both trailers and 

modules. Results suggested that those gins which received some modulized cotton 

had longer ginning seasons and experienced lower total costs per bale. However, 

gins which handled modulized cotton experienced proportionately larger 

reductions in revenue resultmg in net losses. 
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The study found that although there has been some reduction in the number 

of gins in Oklahoma, there was still some over-capacity. Kenkel and Tilley (1993) 

concluded that Oklahoma's cotton ginning costs could be further reduced if the 

industry were to operate with fewer, but larger gins 

Myers (1982) evaluated the market stmcture, organizational stmcture, and 

made future projections for the Texas High Plains cotton ginning industry using a 

Markov Chain model. Myers (1982) developed a model which presented the 

cotton gmning industry as monopolistically competitive. The stmcture of the 

ginning mdustry was characterized as monopolistically competitive by 

hypothesizing that the product (the service of gmnmg) provided by gins was 

heterogeneous and that the differentiation of the product arises due to locational 

differences between plants. Myers (1982) attempted to substantiate his argument 

by contending that the existence of chronic excess capacity in the Texas High 

Plains cotton ginning industry results from the monopoly elements in monopolistic 

con^)etition. Myers' (1982) monopolistic competition hypothesis provides 

important msight into conceptual issues pertment to the current study. 

These studies related to the problem at hand m various ways. Kenkel et 

al.'s study (1994) is similar to the current study in that it analyzed the impact of 

modulized hauling and storing on the optimal stmcture of the Oklahoma cotton 

industry. Ethridge et al.'s study (1981) was similar to Kenkel's except that it used 
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simulated data to compare costs. Ethridge et al. (1985) analyzed a problem similar 

to the one at hand but did not address the problem from an optimal stmcture 

perspective. Both the Shaw et al. (1977) and Kenkel and Tilley (1993) studies 

provide important insight into procedural issues pertinent to the current study. 

Industry Stmcture and Spatial Equilibrium Studies 

Williamson (1963) emphasized that the equilibrium size of marketing plants 

located in a spatial market depends upon market density. The arguments m the 

paper were developed m terms of plants which assembled and processed a 

commodity produced m a spatial market and the effect of market density on the 

costs of performing these functions. The purpose of the research was to estimate 

the equilibrium size of plants m a spatial market. 

All cost functions were specified assuming that the time period of 

adjustment was such that fixed capital goods do not restrict adjustments in plant 

output. The study presented two models for determmmg the equilibrium size of 

marketing plants: a competitive model and a monopsonistically competitive 

model. Both models mdicated that under certain conditions, the equilibrium size 

of marketing plants serving a spatial market depended upon market density. 

WiUiamson (1963) suggested that the models developed in the paper could be used 
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to explain certain observed characteristics of plants serving spatial markets, and 

for predicting future developments in these markets. 

StoUsteimer (1963) addressed the problem of simultaneously determining 

the number, size, and location of plants to minimize combined transportation and 

processing costs involved m assemblmg and processing any given quantity of raw 

material produced in varymg amounts at scattered production pomts. StoUsteimer 

(1963) analyzed the problem under four scenarios: 

Case I Economies of scale m plant operations with plant costs 

independent of plant locations. 

Case II Economies of scale m plant operation with plant costs varying 

with location. 

Case III No economies of scale in plant operation while plant costs are 

independent of plant locations. 

Case rv No economies of scale in plant operation while plant costs are 

dependent upon plant location. 

The study used an extension of the basic Imear programmmg transportation model 

to solve for the number, size, and location of plants to minimize combmed plant 

and transfer costs, given varying plant numbers and locations. 

The procedures developed by WiUiamson (1963) and StoUsteimer (1963) 

are adaptable to a wide range of empirical analyses which involve the 
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determination of optimality either with respect to the assembly and processing of 

raw material, or the manufacture and distribution of a finished good. These 

models were useful in deriving the methods and procedures used m the current 

study. 
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CHAPTER m 

CONCEPTUAL FRAMEWORK 

A clear understanding of the market stmcture of the cotton ginning industry 

in Texas is important in attempting to assess the optimal size, number, and 

location of gins. The purpose of this chapter is to first develop an appropriate 

theoretical model for the Texas Southem High Plains cotton ginning mdustry 

which considers the stmcture of the market. Theoretical hypotheses are then 

developed to demonstrate how changes m technology and costs influence the 

stmcture (size, number, and location) of those gins which make-up the industry. 

Market Stmcture Framework 

Markets are classified using at least three criteria. These are: (1) the 

number of firms in an industry, (2) the degree of product differentiation and, (3) 

the condition of entry and exit of firms. A purely competitive mdustry is one 

where there are many fums m the mdustry (each bemg a price taker), producing a 

homogeneous product, and where each firm has the freedom to enter or exit the 

industry, with perfect market information throughout. 

Previous studies, such as those by Eshleman (1994), Fuller and Washbum 

(1974), and Cleveland and Blakley (1976), have assumed that the cotton ginning 

industry meets the characteristics of perfect competition. Myers (1982), however, 
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argued that the Texas High Plains cotton ginning industry should be characterized 

as monopolistically competitive due to the existence of product differentiation m 

the market. 

A monopolistically competitive market is characterized by a high degree of 

product differentiation. Chamberlin (1962) stated that a general class of product is 

differentiated if any significant basis exists for distinguishing the goods (or 

services) of one seUer from those of another. In a market where products are 

differentiated, buyers will be paired with sellers accordmg to preferences. This 

situation is different from that of pure competition where the buyers and sellers are 

paired by chance and at random. Differentiation of the product may be based on 

certain characteristics of the product such as exclusive features m any form and 

can also be present due to the conditions surrounding a product's sale. Examples 

of these conditions mclude the convenience of the seller's location, the general 

tone or character of his establishment, his way of domg busmess, his reputation for 

fair dealmg, courtesy, efficiency, and all the personal Imks which attach his 

customers either to himself or to those employed by him. 

Chamberlm (1962) stated that excess capacity may develop under pure 

competition in the short run as the result of producers' miscalculations of demand 

or due to sudden fluctuations in demand or cost conditions, but that chronic excess 

capacity is a characteristic of "monopoUstic competition." Chamberlin (1962) 
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contended that monopolistically competitive markets develop this excess capacity 

over long periods of time, and although prices continue to cover costs, the excess 

capacity becomes a permanent and "normal" situation through the failure of price 

competition to function. The result of excess capacity is ultimately higher prices 

and waste, which Chamberiin refers to as the "wastes of competition," or the 

wastes due to monopoly elements m the market. 

In the case of cotton ginning, the product is the service of ginning provided 

by the gms. The condition relevant to the gmning industry m the Texas Southem 

High Plains is the convenience of the seUers' locations. These spatial 

considerations determine the degree of differentiation of the ginnmg service. 

Myers (1982) argued that a cotton producer may choose one gin over another 

because of lower transportation costs of cotton from farm to gin and the 

convenience of the ginner's location. The significance of differences between 

individual gins and their products, as a result of spatial considerations, is limited 

due to pressure from competing gins in the surroundmg area, which prevents any 

mdividual gin from obtaming a regional or spatial monopoly. The existence of 

spatial product differentiation in the Texas Southem High Plains ginning industry 

is hypothesized to reflect a monopolistically competitive market stmcture. 

When the product is differentiated as in the case of cotton gmning, the 

demand curves for the individual gins will be downward sloping and tangent to the 
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average cost curve as demonstrated in Figure 3.1. The monopolistically 

competitive price (P*MC) will yield higher prices to the gin than the perfectly 

competitive price (P*pc). The quantity ginned by an individual gin, Q*MC, is less 

but at a higher price. Given the cost and demand curves, any level of production 

higher or lower than the Q*MC, wiU result in less than maximum profits to the gin. 

Given the stmcture of the monopolistically competitive market, one might assume 

instability. But the price is stable much like the perfect conpetitor's price because 

it is the only price that is consistent with maximum profits for the gmner. The 

monopolistically competitive price and the purely competitive price will always be 

divergent when the product is differentiated. The difference between OQ*pc and 

OQ*Mc is what Chamberlm refers to as the excess capacity inherent to the 

monopolistically competitive market stmcture. 

Market Effects 

This section demonstrates the theoretical unplications of changes that have 

taken place m the Texas ginning mdustry under a monopolistically competitive 

market stmcture. First, the impact of an mcrease in the costs of ginning is 

discussed, and then the inpact of a new cost-reducmg technology is demonstrated. 
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Figure 3.1. Equilibrium for a Monopolistically Competitive Gin. 
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Increase in Costs 

An increase in ginning mput costs has a substantial effect on the size and 

number of cotton gins withm the industry. Given the previous graphical 

explanation of the equilibrium price and quantity of a firm in monopoUstic 

competition, an increase in an input cost, such as electricity rates, can be 

represented by a permanent mcrease in the long-run average cost. As shown m 

Figure 3.2, the long-run marginal and average cost curves will shift upward from 

LRAC and LRMC to LRAC and LRMC. The effect on an individual gin is a 

decrease m the quantity gmned at a higher price from Q*i, P*i to Q*2, P*2-

However, in the short run, this cost increase outweighs the increase in revenues, 

such that firms experience negative profits. Many firms are not able to withstand 

negative profits for an extended period of time and must drop out of the industry, 

thus raismg the quantity demanded for each survivmg firm. As firms exit, each 

remainmg firm's demand curve will mcrease and shift upward. Surviving firms 

will expand their volume and eventually an equilibrium will be reached at the 

point where the demand curve is tangent to the LRAC, with an mcreased volume 

and a higher price at Q*3, P*3. In the long run, an mcrease in input costs thus 

results in an increase in price to the fewer but larger firms remammg m the 

mdustry. 
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Figure 3.2. Effects of a Permanent Increase in Input Costs. 
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Technological Changes 

An introduction of a new technology will also affect the market stmcture of 

the ginning mdustry. Technology improvements in the ginning mdustry can affect 

physical efficiency, capacity, or both. A useful way to look at the effects of the 

introduction of a new capacity increasing technology is to consider a long-run 

plannmg horizon. A graphical explanation is presented m Figure 3.3. When a 

firm adopts the new technology, such as a module loader, the effective capacity of 

the gin is increased and the average cost of production is decreased. The decrease 

in the average cost is represented by a move from the short-run average cost 

function (AC) of a smaller plant to the short-run average cost function (AC) of a 

larger plant. 

However, not all firms are capable of the large lump sum mvestment 

required for the technology adoption. The firms which adopt the technology will 

mcrease their market share because of their ability to provide the service at a lower 

cost. Thus, the firms which are not capable of adopting the technology will lose 

market share and be experiencmg negative profits. As previously shown gms 

without the ability to withstand extended periods of negative profits will exit the 

industry, thus shiftmg the remainmg gins' demand curves upward. This process 

will continue until a final equilibrium is obtained when the new mdividual demand 

curves are tangent to the AC. The long run results show a decrease in price at P*3 
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Figure 3.3. Effects of a Cost-Reducing Technology Innovation. 
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with an increase in quantity ginned at Q*3, with fewer and larger gins in the 

industry. 

The effects of an increase in input costs (such as electricity rates) were seen 

to result in an increase in prices with fewer and larger gins in the mdustry. 

Technological advancements (such as module systems and high volume ginning 

machinery) resulted m a decrease in prices with fewer and larger gins in the 

industry. Therefore, if these two types of changes were to occur simultaneously in 

the ginning mdustry, the end result could be a decrease in gin numbers with an 

increase m average size. However, the offsetting price effects of a simultaneous 

increase in input costs and an increase m the level of technology could result m a 

stable price. 

This theoretical conceptualization provided the framework for the empirical 

methods which were used m the accomplishment of this research. It was 

recognized that any attempt to estunate the optimal organization of the Texas 

Southem High Plams ginning mdustry should not assume a perfectly competitive 

market stmcture. Under the assumption of perfect competition, prices, costs, and 

the number of firms are likely to be underestimated, while the scale of production 

is usually overestimated. For the purpose of this study, the Texas Southem High 

Plains ginning industry was hypothesized to be monopolistically competitive based 

on the conceptual framework developed in this chapter. 
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CHAPTER IV 

METHODS AND PROCEDURES 

This chapter describes the methods and procedures that were used to 

accomplish the objectives of this research. The primary objective of this research 

was to determine the least cost stmcture of the ginning mdustry in the Texas 

Southem High Plains while considering a monopolistically competitive market 

stmcture. 

Estimating the Current Cost and Operational 
Efficiency of Cotton Ginning 

A mail survey was administered to all of the Texas Southem High Plains 

active cotton gms (127) during the spring of 1996 to determine the current cost 

stmcture and the processmg capacity of the Southem High Plains cotton gmning 

industry. Participants were asked a variety of questions concermng the operation 

of their gins. Specifically, the survey included questions regardmg: 

a. Hourly capacity of the gm; 

b. Seasonal capacity of the gin; 

c. Yearly fixed costs; 

d. Average cost per bale of cotton, mcludmg stripped and picked 

cotton; 
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e. Transportation costs, including both trailer and module; 

f Percentage of stripped cotton versus picked cotton; 

g. Percentage of module hauled cotton versus traUer hauled cotton. 

A copy of the questionnaire used for the survey is included in Appendix A. The 

initial survey was succeeded by a foUow-up reminder letter a week after the fu-st 

mailing. A second reminder letter was sent three weeks after the initial mailing 

and included another copy of the survey. A final reminder letter was sent 

approximately one week foUowing the second. Respondents who provided 

incomplete responses were contacted by telephone m order to obtam the necessary 

information. 

The data obtamed from the survey responses were used to establish both the 

current cost stmcture and the processmg capacity of the ginning mdustry in the 

Texas Southem High Plains. Statistical frequency analysis was used to determine 

the gins' characteristics which mcluded marketmg area, operating procedures, 

hauling and transportation practices, harvesting attributes of procured cotton, and 

ginning charge and cost characteristics. 

The participating ginners provided the ginning cost per bale, which was 

further classified by gin size to determine size related cost characteristics. Four 

gin size groups were established in order to categorize the survey responses. The 

groups were separated according to the hourly rated processing capacity of the 
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gins. The groups which were estimated to be typical size categories for the Texas 

Southem High Plains ginning mdustry are as follows: 

(Group 1) 0-14bph's; 

(Group 2) 15-21bph's; 

(Group 3) 22 - 28 bph's; 

(Group 4) 29 bph's and higher. 

Average per bale ginning costs were calculated for each group after the survey 

responses were appropriately grouped. The transportation cost was then 

determined for module hauled cotton. Average number of bales of cotton 

transported per module, average distance cotton is hauled by module, and the 

module haulmg cost were calculated usmg survey responses. The transportation 

cost per bale was calculated by dividing the cost per module by the average 

number of bales per module. Transportation cost per bale per mile was then 

calculated by dividmg the per bale cost by the average distance traveled by the 

gms to procure their cotton. The average gmnmg cost per bale for each gin size 

group was multipUed by their respective current market share m the Texas 

Southem High Plams to determme the current ginning cost for the mdustry. The 

current transportation cost for the industry was calculated by multiplying the 

current market share of each gin size group by the transportation cost per bale per 

mile and the average distance traveled by gins. 

39 



The currentiy existing amount of excess capacity in the Texas Southem 

High Plains was calculated by classifying the responding gins into the four size 

categories. From the survey data, an average hourly excess capacity for each gin 

size group was determined by first subtracting the average processing rate per gin 

from its rated capacity. These average hourly excess capacities were multiplied by 

the average season length in hours to yield an average seasonal excess capacity for 

gins in each size group. The average seasonal excess capacity for a gin in each 

size group was multiplied by the number of gins m their respective size groups to 

obtain total seasonal excess capacities for the four gin size groups. The total 

seasonal excess capacity for the Texas Southem High Plains ginning mdustry was 

determined by addmg the excess capacities for the four gin size groups. 

Determining the Optimum Number, Size, and Location of 
Cotton Gins in the Texas Southem High Plains 

A non-lmear programming model was developed to determine the optimum 

size, number, and location of gin plants in the Texas Southem High Plains cotton 

gmnmg mdustry. The 16-coimty region was divided mto 64 sections by usmg a 

quadrant specification m each county. The model was initially set to assume that 

there were no existing gins located in the 16-county region. Based on survey 

results, four altemative sizes of gins (in terms of hourly capacity) were specified 

as follows: Size 1 - 14 bph. Size 2 - 21 bph. Size 3 - 28 bph, and Size 4 - 35 bph. 
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The possible number of each size gin per county was determined by the model. 

The model assumed stripper harvesting to be the sole harvestmg method and 

imposed module transportation of cotton from farm to gin. The model allowed 

gins to procure cotton not only from the quadrant in which they are located but 

also from an adjacent quadrant, which was not necessarily in the same county as 

the gin. The supply of cotton m each quadrant was calculated by taking a five year 

average of cotton produced in each county and dividing it equally among its four 

quadrants. 

The model can be generalized as follows: 

Objective Function: 

1. Minimize TOTALCOST = Y, {GINCOST, + TRNCOST,); for / = 1 - 4 

Subject To: 

GCOST, J = «/+A 
r 1 ] 
^FUNCSUP^j, 

; for / = 1 - 4,7 =1-/2 

3. GINCOST, = ^ GCOST, J * FUNCSUP,j ; for / = 1 - 4,y = 1 - « 

4. TRNCOST, = 2 Z (̂ ^ -̂̂ .̂5.7 * COT,^j); for / = 1 - 4,y = 1 - n, 
s J 

5 = 1 - 64 

5. FUNCSUP.j = X {C0T,sj); for / = 1 - 4,7 = 1 - «, 5 = 1 - 64 
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6. FUNCSUPij <EFFCAPi,j; for / = 1 - 4,y = 1 - « 

Where: 

I: 

S: 

J: 

The four altemative gin sizes. 

The 64 source quadrants. 

The destination gins. 

TOTALCOST: 

GCOST: 

GINCOST: 

FUNCSUP: 

The total cost to the ginning mdustry which includes 

ginning cost and transportation cost from farm to gin. 

The average cost per bale per destination gin. 

The total cost of ginning for the gin groups. 

A function to defme the supply of cotton gomg to each 

gm. 

TRNCOST: 

COTisj: 

TCOSTi,s,j' 

EFFCAPij: 

The total cost of transportation for the gm groups. 

The amount, m bales, of cotton transported from 

supply point "S" to the destination gm "J" of size "i". 

The per bale cost of transporting cotton from supply 

point "S" to the destination gin "J". 

The effective capacity per size "i" gin given a 

predetermined level of excess capacity. 
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Explanation of Model Components 

Objective Function 

In equation 1, the objective function, total ginnmg cost and transportation 

cost for each gin size group is added to obtain the total cost to the industry. The 

objective of the model was to minimize the cost given the specified constraints. 

Constramts and Identities 

Equation 2 defmes the average cost functions for each gin size group for the 

feasible gin destmations in the model. This equation determmes the cost of 

ginning per bale at a given destmation gin. A cost sunulator (GINMODEL) was 

used to estimate the four cost functions used m the model. GINMODEL has been 

used in the past for simulation of ginning cost data by Ethridge et al. (1981) and by 

Shaw (1978). GINMODEL calculates fixed and variable ginning costs at various 

processing efficiencies and gin capacities. Output from GINMODEL consists of 

total and per bale ginning costs separated mto fixed and variable components. 

Ordinary Least Squares (OLS) regression was used to estimate the four 

different cost functions from the output of GINMODEL. An average ginning cost 

fimction was estimated for each of the four previously determined gin size groups. 

This estimation is described in detail later in this chapter. Each of these ginning 
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cost equations were used in the non-lmear programming model for the four 

possible gin sizes. 

Equation 3 determines the total ginnmg cost to the mdustry for each gin 

size group. The average ginnmg cost per bale for each gm (determmed in equation 

2) was multiplied by the amount of cotton ginned at each respective gin. The total 

gmning cost per gin was then summed through each size group to determine the 

total cost of ginning, GINCOSTi, which was then used in equation 1. 

Equation 4 defines the total transportation cost from farm to gin for each 

size group. The per bale transportation cost from each source to destination was 

extraneous to the model and determined as previously discussed. The total cost of 

transportmg a single bale of cotton from each source to all feasible destmation gins 

was then determmed for all quadrants. These transportation costs were entered as 

the parameter TCOSTisj used m Equation 4. The model calculated the total 

transportation cost, TRNCOSTi, to the mdustry by multiplying the appropriate 

TCOSTisj for a given source to destination by the number of bales, COTisj, gomg 

from that source to destmation. The sources of cotton as used m the model were 

defmed as each quadrant m the 16 county region. The model destination gins were 

each defmed as a single gin of a certain size m a specific quadrant. 

Equation 5 is an identity that defmes FUNCSUPij, which is the amount of 

cotton at a given destination gin. FUNCSUPij was used in equations 2 and 3 to 
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determine average cost and the total cost of ginning. Equation 6 is a constraint 

which restricted the respective supplies of cotton from equation 5 to be less than or 

equal to the effective capacities of the gins, EFFCAPij, This effective capacity 

was determined by subtracting the excess capacity mherent to the market stmcture 

from the maximum rated capacity of a gin. 

The excess capacity inherent to a monopolistically competitive market 

stmcture, as discussed in the conceptual framework chapter, should be calculated 

using the average cost and demand curves of individual gins. However, empirical 

estimation of excess capacity was not possible due to a lack of data that could be 

used to estimate demand relationships. An altemative method was, therefore, 

employed to determine a proxy for excess capacity for each gin size group using 

the survey results. The difference between average reported effective capacity and 

the rated capacity for each gin size group was calculated from the survey data and 

used as a proxy for excess capacity for gms in their respective size groups. 

However, it must be noted that the use of this proxy may have mtroduced some 

error in the estimation. 

The model was solved to minimize the total cost to the industry by taking 

the given constramts and identities into account. This procedure determined the 

optimum size, number, and location of cotton gins in the Texas Southem High 
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Plains while allowing for excess capacity that is inherent to the hypothesized 

market stmcture. 

Estimation of Average Cost Curves 

Each of the four cost curves was estimated usmg the output from 

GINMODEL, a computerized cost simulation program. GINMODEL calculates 

the cost of ginning using the relationships specified by both technical and 

economic input data. Ou^ut from GINMODEL was used to estimate cost curves 

for each of the four possible gin sizes which were used m the model. Four 

hypothetical gin specifications were estimated for the four gin size categories. 

Input data for GINMODEL were obtained from personal interviews of 

ginners and equipment manufacturers and taken in part from Ethridge et al. (1981). 

Input costs, mvestment costs, interest rates, and other relevant cost data were 

derived from estimates provided by gin managers in personal mterviews. Capital 

mvestment costs were obtained from interviews with equipment manufacturers and 

gin configurations for each of the four gin sizes were estimated from Ethridge et 

al. (1981). The model gins were all assumed to have automated module handling 

capabilities. 

Although the input data for operatmg procedures and other factors vary 

with each of the gin sizes, some assumptions were made which applied to aU gin 
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configurations. The length of the ginning season was identical for each of the four 

representative gin plants. An average season of 75 days at 19 hours per day (1,425 

hours) was used as estimated from the survey results. Each of the plants used 

natural gas for their dryer fuel at the rate of 250 cubic feet per bale. Fixed non-

processmg seasonal crew hours were assumed to be 80 hours for each plant. Also, 

for each 10%) reduction in ginnmg volume, variable non-processing crew hours 

were reduced by 8%) and overtune hours were reduced by 20%. The bagging and 

ties cost for each plant was assumed to be $3.80 per bale. 

Wage rates were held constant for each gin size, only the number of 

employees was varied. Interest rates were assumed to be 12%) on capital assets 

and 15% on operating capital. Frmge benefits were assumed to be 21.7% of 

wages for gin employees and 5.85% for office employees. The property tax rate 

was assumed to be 1.5% of asset costs, the seed cotton msurance rate was $0.50 

per bale, and property insurance was 0.6% on 90% of assets excluding land. 

Natural gas and electricity rates were also held constant for all plant 

configurations. Detailed input data for each of the gin sizes is presented in 

Appendix B. 

Output from GINMODEL consists of total and per bale ginning costs 

separated into fixed and variable components. These costs are calculated for 

processing utilization levels ranging from 10 to 100 percent. The output is 
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arranged in a cost matrix across these utilization levels. The cost curves for each 

of the separate plant configurations were estimated using Ordinary Least Squares 

regression. An inverse specification was used to capture the non-linear nature of 

the average cost curves. The regression was performed across the utUization levels 

and yielded an estimated average cost equation with average cost as the dependent 

variable and utilization level (the number of bales at each level) as the independent 

variable. 

Evaluation of the Cost Savings of the Optimal Gin Configuration 

The fmal objective was accomplished according to the determination of the 

optimal gin configuration as given in the second objective. The comparison of the 

costs as given by the optimal gin configuration to the current costs provided an 

estimate of the cost savmgs associated with the optimal configuration. 
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CHAPTER V 

RESULTS 

This chapter presents the results m accordance with the specific objectives. 

First, the results from the giimers' survey is presented in section one. The 

estimates for the current cost and processing efficiency of the Texas Southem 

High Plams ginning mdustry are presented m section two. The optimum size, 

number, and location of cotton gms as determined by the non-linear programming 

model is presented next. Fmally, the evaluation of the cost savings of the optimal 

gin configuration is presented. 

Survey Results 

The gin survey resulted m 48 acceptable retumed questioimaues, 

representmg a usable response rate of approxunately 38%). For the purpose of this 

analysis, the responding gins were classified into four different size groups based 

on their hourly capacities. They are: (1) Size 1: Up to 14 bales per hour, (2) Size 

2: 14 to 21 bales per hour, (3) Size 3: 21 to 28 bales per hour, and (4) Size 4: 

Greater than 28 bales per hour. The percentages of responding gins in each group 

are 21.28%, 27.66%, 19.15%, and 31.91%, respectively. 
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Average Processing Volume 

Survey results indicated that gins in the Texas Southem High Plains 

processed approximately 18,500 bales per gin in the 1995 ginning season. About 

99.9% of the processed cotton was harvested using a stripper, while the remaining 

0.1%) was picker harvested. This is consistent with the historical harvesting 

characteristics of the Southem High Plains. Survey results suggested that the 

utilization of stripper mounted burr extractors has increased during the last five 

years. The percentage of field cleaned, stripper harvested cotton appears to have 

increased from 16.29% in 1991 to 24.77% in 1995. Table 5.1 shows a breakdown 

of the average processmg volume and harvesting characteristics of cotton for the 

responding gins m the Texas Southem High Plams for the last five seasons. 

Hauling and Transportation Characteristics 

All responding gins mdicated that they transported seed cotton from the 

producers' field and about 96% of them mcurred the cost of transportation. The 

survey results indicated that 76% of the gins transported the cotton solely by 

module. The remaining 24% of the responding gms used a combination of 

modules and trailers to transport cotton from the producer's field. However, no 

responding gins transported cotton using trailers only. Smaller gins accounted 
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Table 5.1. Average Processing Volume per Gin and Cotton Harvesting 
Characteristics in the Texas Southem High Plains. 

Season 
(Year) 

1995 

1994 

1993 

1992 

1991 

Stripper Harvested 

Field Cleaned 
(# Bales / % of 

Total) 
4,564 
24.77 

4,707 
22.66 

4,664 
20.22 

1,448 
9.76 

2,705 
16.29 

Non-Field Cleaned 
(# Bales / % of 

Total) 
13,845 
75.13 

15,963 
76.85 

18,404 
79.78 

13,394 
90.24 

13,905 
83.71 

Total Bales 

(# Bales) 

18,429 

20,771 

23,068 

14,842 

16,610 
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for more than 95% of the trailer hauled cotton. Results suggested that the average 

transportation cost of cotton from the farmer's field to the gin was $43.73 per 

module in 1995 and the average distance of transportation was approximately 14 

miles (Table 5.2). Responding gins fiirther indicated that an average of 8.8 bales 

of cotton was transported in a module. These survey results translate to a module 

transportation cost of $0.35 per bale per mile. 

Gins utilizing trailers to transport cotton from the field estimated an average 

transportation cost of $0.89 per mile per trailer. However, survey results 

suggested that trailers were used to transport cotton only very short distances and 

at the cost of the producer. The average distance cotton was transported by trailers 

was less than 6.5 miles and the average number of bales per trailer was 3.54, 

implymg a $0.25 per bale per mile transportation cost for trailer transported 

cotton. However, for long distance carriage, trailer transportation is more costly 

than module transportation. With the low utilization of trailer transportation m the 

Southem High Plains, transportation of cotton by trailer was not considered as an 

altemative to module hauling for the purpose of this analysis. 
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Table 5.2. Transportation and Hauling Characteristics of the Southem High Plains 
Cotton Ginning Industry. 

Standard 
Mean Deviation Minimum Maximum 

Avg. Distance Hauled 13.8 5.76 5 25 
by Module (miles) 

Avg. # of Bales per 8.8 1.02 7 12 
Module 

Transportation Cost 43.73 17.31 20 80 
per Module ($) 

Avg. Distance Hauled 6.23 3.56 1 15 
by TraUer (miles) 

Avg. # of Bales per 3.54 .78 2 5 
Trailer 

Transportation Cost .89 .78 .2 2 
per Trailer ($) 
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Marketing Area Characteristics 

The marketing area and gin operation characteristics from the survey are 

summarized in Table 5.3. Cotton gins in the Texas Southem High Plains received 

cotton from a very concentrated area in the 1995 ginning season, hi other words, 

most of a gin's cotton originated within a smaU radius of the gin. The survey 

indicated that gins received more than 75% of then cotton from within an 11 mile 

radius with an overall average transportation distance of 14 miles. Although some 

larger gins traveled a greater distance to obtain cotton, most of their cotton stUl 

originated from within a relatively small area near the gm. 

Gin Operation Characteristics 

As shovm in Table 5.3, the average rated hourly capacity of the respondmg 

gins was approximately 23 bales per hour. The average processing rate of 

responding gins was, however, about 17 bales per hour. This difference indicates 

that gins in the Texas Southem High Plains did not operate at full capacity and on 

average had an excess capacity of approximately 6 bales per hour. 

The length of the ginning season in 1995 ranged from 30 to 120 days with 

an average ginning season of 71 days. The length of the ginning season increased 
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Table 5.3. Marketing Area and Gin Operating Procedure Statistics. 

Distance 
Traveled (miles) 

Rated Capacity 
(bph) 

Avg. Processmg 
Rate (bph) 

Gmning Season 
Length (days) 

Hours Ginned 
Daily 

Hours Down-
Time Daily 

Max Seasonal 
Capacity (bales) 

Mean 

19.44 

22.83 

17.43 

71.13 

19.09 

1.8 

30,016 

Standard 
Deviation 

8.75 

10.89 

7.95 

15.65 

4.57 

.98 

20,142 

Minimum 

5 

10 

7 

30 

9 

0 

5,000 

Maximum 

65 

58 

43 

120 

24 

5 

90,000 
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with the size of the gin. Consequentiy, the longest seasons were evident in gins 

with seasonal capacities greater than 45,000 bales. On average, gins operated 19 

hours per day, with an average down-tune of about 5 hours which includes 3 hours 

for shift change and cleanup. The larger gins operated longer shifts than smaller 

gins, which, combined with a higher rated capacity and a longer ginning season, 

provided for a larger seasonal capacity. Finally, the average seasonal capacity of 

the respondents was just over 30,000 bales. 

Cost Characteristics 

The average total cost of ginnmg a smgle 480 pound bale of cotton for the 

1995 ginning season was about $48.49. The average cost of gmnmg was 

calculated for each of the four previously determined size groups of gins to 

provide additional msight. Per bale average costs were $49.47 for gins with 

processmg rates below 14 bales per hour (size 1 gins). Gins processmg between 

14 and 21 bales per hour (size 2 gms) encountered a per bale average cost of 

$47.51 and gins processing between 21 and 28 bales per hour (size 3 gms) 

experienced a per bale average cost of $46.49. The larger gms, processing more 

than 28 bales per hour (size 4 gms), experienced a per bale average cost of $42.18. 

These data indicate that the average total cost per bale decreased as the size of the 

gin increased, demonstrating the existence of economies of size in the Texas 
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Southem High Plains ginning mdustry. Larger gins are able to achieve a lower per 

bale cost by spreading their fixed costs across a larger number of bales. 

Estimating the Current Cost and Operational Efficiency 

The per bale average costs for the different size gins (determined from the 

survey) were multiplied by the amount of cotton currentiy ginned by each size 

group in order to obtain an estunate of the current ginning cost of the Texas 

Southem High Plains ginning industry. Since data for the amount of cotton 

currently gmned by each size group m the Texas Southem High Plams are 

unavailable, the percentage market shares of each size group as determined from 

the survey were assumed to correspond to their respective market shares in the 

Texas Southem High Plains. These estimated market share proportions for each 

size group were then multiplied by the total 1995 cotton crop for the Texas 

Southem High Plams region to arrive at the total market shares for each group. 

The current total cost of ginning for the Texas Southem High Plams ginnmg 

industry was calculated to be $95.36 miUion (Table 5.4). It was estimated that the 

smaUest gins with processing rates less than 14 bales per hour accounted for 

$21.58 million, or about 23% of the total industry ginning cost. The gins 

processing between 14 and 21 bales per hour accounted for $26.94 million, or 
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Table 5.4. Current Industry Cost Calculations. 

# Bales Trans. Total Trans. Ginning Total Ginning Total Industry 
bph Ginned Cost/bale Cost Cost/bale Cost Cost 

0-14 436,240 4.90 2,137,576.00 49.47 21,580,793.00 23,718,369.00 
14-21 567,030 4.90 2,778,447.50 47.51 26,939,595.00 29,718,042.50 
21-28 392,575 4.90 1,923,617.50 46.49 18,250,812.00 20,174,429.50 
>28 654,155 4.90 3,205,359.50 42.18 28,592,258.00 31,797,617.50 

Total 2,050,000 $10,045,000.50 $95,363,458.00 $105,408,458.50 
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about 28%) of the total industry ginning cost. The third group of gins, whose 

processing rates were between 21 and 28 bales per hour, comprised about 19%, 

$18.25 million, of the total mdustry ginnmg cost. Gins with processing rates 

greater than 28 bales per hour accounted for $28.59 million, or about 30% of the 

total industry ginning cost. 

Table 5.4 also demonstrates the estimation procedure used to determine the 

current transportation cost to the industry. Each size group's market share of 

cotton was multiplied by the average cost of transportmg the cotton per bale per 

mile and then by the average distance traveled for each size group. The 

transportation cost per bale was the same for each size group, but the 

previously determined market shares varied by group. The total transportation cost 

for gms processmg below 14 bales per hour was estimated to be $2.14 million. 

Gms whose processing rates were between 14 and 21 bales per hour had an 

estimated total transportation cost of $2.78 million. The group of gms processmg 

between 21 and 28 bales per hour had an estunated total transportation cost of 

$1.92 million. The largest gins, those processmg greater than 28 bales per hour, 

had an estimated total transportation cost of $3.21 million. The total cost of 

transporting cotton was calculated at $10.05 million. The total cost of both 

transporting and processing cotton m the Texas Southem High Plauis region was. 
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therefore, $104.41 million. This process of determining these costs utilized aU 127 

of the currently existing gins in the Southem High Plains ginning industry. 

The total amount of currentiy existing excess capacity in the Texas 

Soutiiem High Plains ginning industry was calculated by fust determining the 

average excess capacities for the gms in each size group. The average excess 

capacity for size groups one through four was calculated at 3.05 bph, 3.71 bph, 5.8 

bph, and 10.28 bph, respectively. After accounting for the average number of 

hours gins operate daily and the average length of the ginning season in days, 

seasonal excess capacities of 4,114 bps, 5,005 bps, 7,824 bps, and 13,868 bps 

were obtamed for gin size groups one through four, respectively (Table 5.5). A 

total seasonal excess capacity for the Texas Southem High Plains ginning industry 

was estunated by considering the number of gins that currently exist in each size 

group. The total seasonal excess capacity for the Texas Southem High Plains was 

estimated at 1,042,616 bales. The total seasonal capacity of the mdustry was 

determmed by adding the total number of bales ginned to the seasonal excess 

capacity of each group. The total seasonal capacity of the ginning mdustry in the 

Southem High Plains of Texas was estimated to be approximately 3.1 miUion 

bales. Thus, the excess capacity for the industry was estimated to be about 34%. 

60 



Table 5.5. Excess Capacity Calculations. 

Hourly Avg. Hours Avg. # of # of Gins per Total Size Group 
bph Excess Ginning Days in Size Group Excess Capacity 

Capacity DaUy Season 
0-14 
14-21 
21-28 
>28 

3.05 
3.71 
5.80 
10.28 

19 
19 
19 
19 

71 
71 
71 
71 

27 
35 
24 
41 

111,090 
175,168 
187,781 
568,577 

Total 1,042,616 
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Determining the Optunum Size, Number, and Location of Cotton Gins 

The optimum size, number, and location of cotton gins in the Texas 

Southem High Plains was determined with the use of a non-linear spatial 

optimization model. The estimated components which were used in the previously 

determined theoretical model will be presented in the foUowmg section along with 

the results of the optimization model. 

Average Cost Curves 

The GINMODEL program was used to estunate four different gin plant cost 

relationships. Usmg OLS regression, four average cost curves were estimated 

from the output from GINMODEL. The regression was performed across the 

utilization levels and yielded an estimated average cost equation with average cost 

as the dependent variable and utilization level (the number of bales at each level) 

as the mdependent variable. An mverse specification of the number of bales was 

used to estimate the non-lmear properties of the average cost functions. Tables 

C. 1 through C.4 m Appendix C show the output cost matrices for which the 

regression was run for each gin plant configuration. The estimated cost curves 

were then used in the non-linear programming model to determine the ginning 

costs at specific gins. Following are the four estimated average cost functions: 
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14 bph Gin: AverageCost = 2429 + 508214.90 * ( — ? — | (5.1) 
\# Bales/ 

(132.44) (546.86) 
SER = 0.387 R̂  = .9999 

\ 

21 bph Gin: AverageCost = 21.56 + 593836.70 * f—-— 
\# Bales/ 

(5.2) 

(166.68) (603.95) 
SER = 0.273 R^-.9999 

28 bph Gin: AverageCost = 21.39 + 62301020 * [— -̂—| (5.3) 
yH'Bales/ 

(165.08) (474.31) 
SER = 0.274 R̂  = .9999 

f 1 ^ 
35 bph Gin: AverageCost = 20.95-^-673988.80* (5.4) 

\# Bales/ 
(24.03) (60.78) 
SER =1.865 R̂  = .9978 

The associated R ,̂ SER, and t-values of each coefficient are presented below each 

estimated equation. All of the estunated cost equations had R̂  values over .99 and 

highly significant t-values for the estunated coefficients. 

A graphical representation of the four cost curves is presented m Figure 5.1. 

As with Ethridge et al.'s (1981) results, the lowest capacity gin provided the 

lowest average cost for producing any number of bales within its capacity. In 

other words, the per bale costs for larger plants fell below those for smaller plants 

only for levels of output exceeding the seasonal capacities of the smaUer plants. 

Economies of plant utilization were thus found to be greater than economies of 
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plant size. However, the estimated cost curves were found to be less separated 

than Ethridge et al.'s (1981) estimated curves. Ethridge et al.'s (1981) estimated 

average cost curves had a clearly defmed separation between gin sizes. The 

average cost curves estunated for this study contained a smaller difference 

between the average costs at processing levels nearer a gin's capacity. This may 

be because of changes m the technology levels m the ginning industry and/or the 

change in the levels of prices of both capital and labor during the 16 year time 

span. 

Non-linear Programming Model Results 

The non-lmear spatial optunization model was specified to determine the 

optimal configuration (size, number, and location of gins) of the Texas Southem 

High Plains ginning industry. The 64 divisions of the 16 county region were 

defined as both supply sources of cotton and possible gin destinations or locations. 

The supply of cotton from each source was based on a five-year average of bales 

produced by each county. The number of possible gins of each size m each 

destination was unlimited. The gins were, however, constrained to operate at or 

below their predetermined effective capacities to account for the excess capacity 

which was hypothesized to be inherent in an mqjerfectiy competitive market. The 

model determined the number of gins needed to gin all of the cotton at the lowest 
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possible cost to the industry, which accounted for both the cost of transportation 

and the cost of ginning. 

Table 5.6 shows the configuration of the gins in the Texas Southem High 

Plains determined by the spatial optimization model as compared to the current 

stmcture. OveraU, the solution yielded four gins of Size 1 (14 bph), eight gins of 

Size 2 (21 bph), four gins in Size group 3 (28 bph), and 45 gins of Size 4 (35 

bph), givmg a total of 61 gins. Size groups 1, 2 and 3 accounted for 17.5% of the 

total market share of available cotton. The largest size gins processed the 

remaining 82.5% of the cotton as determined in the optimal solution. The 

percentage market shares of each gin size m the optimal solution differed 

significantly from market shares of each group in the current stmcture. The three 

smallest size groups (1,2 and 3) had significant decreases in market share, while 

the market share of the largest gin size mcreased over 50% from its current level. 

Most of the counties m the study area saw a decrease m the number of gins 

from the current stmcture to the optunal stmcture. Counties such as Bailey, 

Hockley, Lamb, Lubbock, and Martin experienced a decrease m gin numbers by 

more than 50%. Andrews and Cochran counties both had substantial mcreases, 

and in Glasscock and Midland counties the number of gins remained the 
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Table 5.6. Current and Optimal Gin Configuration for the Texas Southem High 
Plains. 

County/Region 

ANDREWS 
Northwest 
Northeast 

BAILEY 
Northwest 
Northeast 
Southeast 

COCHRAN 
Northwest 
Northeast 
Southwest 
Southeast 

CROSBY 
Northwest 

Northeast 
Southwest 
Southeast 

DAWSON 
Northeast 
Southwest 
Southeast 

GAINES 
Northwest 
Northeast 

Southwest 

Southeast 

Current Number 
of Gins (per 

county) 
0 

8 

2 

8 

13 

13 

Optimal 
Number of 

Gins 

Optimal Size of 
Gins (bph's) 

35 
35 

21 
21 
21 
35 

35 
35 
21 
28 
35 

14 
14 
35 
35 
35 

28 
35 
28 
35 

21 
35 
35 
35 
35 
35 
35 
35 

Number of Bales 
at Optimal Gin 

(per season) 

38488 
20266 

23093 
23093 
23093 
38488 

38488 
38488 
23093 
30790 
38488 

15395 
12702 
38488 
38488 
35029 

30790 
38488 
30790 
38488 

23093 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
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Table 5.6. (continued) 

County/Region Current Number 
of Gins (per 

county) 

Optimal 
Number of 

Gins 

Optimal Size of Number of Bales 
Gins (bph's) at Optimal Gin 

(per season) 
GLASSCOCK 

Northeast 
Southwest 

35 
21 

31531 
14547 

HOCKLEY 
Northeast 

Southeast 

12 
35 
35 
14 

38488 
38488 
15395 

HOWARD 
Northeast 35 29358 

LAMB 
Northeast 

Southeast 

LUBBOCK 
Northwest 
Northeast 

Southwest 
Southeast 

LYNN 
Northwest 

Northeast 

Southwest 
Southeast 

MARTIN 
Northwest 
Southeast 

MIDLAND 
Northwest 

12 

15 

11 

9 

1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 

1 

35 
35 
35 

35 
35 
35 
35 
35 

35 
35 
35 
35 
35 
28 

35 
35 

35 

38488 
38488 
38488 

38488 
38488 
38488 
38488 
38488 

38488 
38488 
38488 
38488 
38488 
30790 

38488 
38488 

29731 
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Table 5.6. (contmued) 

County/Region 

TERRY 
Northwest 

Northeast 
Southwest 
Southeast 

YOAKUM 
Northwest 
Northeast 
Southwest 
Southeast 

TOTAL 

Current Number 
of Gins (per 

county) 
10 

6 

127 

Optimal 
Number of 

Gins 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

61 

Optimal Size of 
Gins (bph's) 

35 
35 
35 
21 
35 
35 

21 
14 
35 
35 

Number of Bales 
at Optimal Gin 

(per season) 

38488 
38488 
38488 
23093 
38488 
38488 

23093 
15395 
38488 
38488 

2,043,680 
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same. A more detaUed discussion of the comparison between the current stmcture 

of the industry and the optimal stmcture is presented in the fmal section of this 

chapter. 

Most previous studies found optimal gin configurations to include fewer 

gins, each of large size and operating at near their fuU capacities. However, with 

the relaxation of the assumption of perfect competition in the industry and the 

incorporation of the non-linear average cost curves, this study found an optimal 

solution which included large gins and smaller gins for the same study area. In 

areas with smaller amounts of cotton production, a large gin processmg at a very 

low utilization of its capacity had a much higher processing cost per bale than a 

small gin processing at a level nearer its capacity. 

The average ginning cost per bale for each gin and its total ginning cost are 

presented m Tables 5.7 through 5.10. The total ginning costs for gin size groups 1 

through 4 were $3.46 million, $8.55 million, $5.13 million, and $65.64 million, 

respectively. The transportation costs (Tables 5.11 through 5.14) were 

$156,377.75, $570,868.45, $374,377.88, and $6.31 million for gin sizes 1 through 

4, respectively. It is evident that the total ginning and transportation costs for the 

35 bph (size 4) gins were substantially higher than for other gin sizes. This is 

because transportation costs represent a very small percentage of the total cost of 
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Table 5.7. Ginnmg Cost for Size 1 (14 bph) Gins. 

Location 

Crosby - Northwest 
Crosby - Northwest 
Hockley - Southeast 
Yoakum - Northeeist 

Total 

# of Bales Ginned 

12702 
15395 
15395 
15395 

58,887 

Ginning Cost/bale 
in$ 

64,30 
57.30 
57.30 
57.30 

Total Ginning Cost 
in$ 

816746.48 
882159.45 
882159.45 
882159.45 

$3,463,224.83 
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Table 5.8. Ginning Cost for Size 2 (21 bph) Gins. 

Location 

Bailey - Northwest 
Bailey - Northeast 
Bailey - Southeast 
Cochran - Southwest 
Gaines - Northwest 
Glasscock - Southwest 
Terry - Southwest 
Yoakum - Northwest 

Total 

# of Bales Ginned 

23093 
23093 
23093 
23093 
23093 
14547 
23093 
23093 

176,198 

Ginning Cost/bale 
in$ 

47.28 
47.28 
47.28 
47.28 
47.28 
62.38 
47.28 
47.28 

Total Ginning Cost 
in$ 

1091721.48 
1091721.48 
1091721.48 
1091721.48 
1091721.48 
90470.02 

1091721.48 
1091721.48 

$8,549,522.48 
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Table 5.9. Ginning Cost for Size 3 (28 bph) Gins. 

Location 

Cochran - Southeast 
Dawson - Northeast 
Dawson - Southeast 
Lynn - Southeast 

Total 

# of Bales Ginned 

30790 
30790 
30790 
30790 

123,160 

Ginning Cost/bale 
in$ 

41.62 
41.62 
41.62 
41.62 

Total Ginning Cost 
in $ 

1281608.30 
1281608.30 
1281608.30 
1281608.30 

$5,126,433.20 
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Table 5.10. Ginning Cost for Size 4 (35 bph) Gins. 

Location 

Andrews - Northwest 
Andrews - Northeast 
Bailey - Southeast 
Cochran - Northwest 
Cochran - Northeast 
Cochran - Southeast 
Crosby - Northeast 
Crosby - Southwest 
Crosby - Southeast 
Dawson - Southwest 
Dawson - Southeast 
Gaines - Northeast 
Gaines - Northeast 
Gaines - Northeast 
Gaines - Southwest 
Gaines - Southwest 
Gaines - Southeast 
Gaines - Southeeist 
Glasscock - Northeast 
Hockley - Northeast 
Hockley - Northeast 
Howard - Northeast 
Lamb - Northeast 
Lamb - Northeast 
Lamb - Southeast 
Lubbock - Northwest 
Lubbock - Northeast 
Lubbock - Northeast 
Lubbock - Southwest 
Lubbock - Southeast 
Lynn - Northwest 
Lynn - Northwest 
Lynn - Northeast 
Lynn - Northeast 
Lynn - Southwest 
Martin - Northwest 
Martin - Southeast 
TV/fi/UanH - Northwest 
I V l l U l d l l U lXV/1 HIVY WkJV 

# of Bales Ginned 

38488 
20266 
38488 
38488 
38488 
38488 
38488 
38488 
35029 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
31531 
38488 
38488 
29358 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
38488 
29731 

Ginning Cost/bale 
in$ 

38.46 
54.21 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
40.19 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
42.33 
38.46 
38.46 
43.91 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
43.62 

Total Ginning Cost 
in$ 

1480312.40 
1098561.50 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1407846.35 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1334563.25 
1480312.40 
1480312.40 
1289038.90 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1296853.25 
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Table 5.10. (continued) 

Location 

Terry - Northwest 
Terry - Northwest 
Terry - Northeast 
Terry - Southeast 
Terry - Southeast 
Yoakum - Southwest 
Yoakum - Southeast 

Total 

# of Bales Ginned 

38488 
38488 
38488 
38488 
38488 
38488 
38488 

1,685,435 

Ginning Cost/bale 
in$ 

38.46 
38.46 
38.46 
38.46 
38.46 
38.46 
38.46 

Total Ginning Cost 
in$ 

1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 
1480312.40 

$65,639,359.25 
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Table 5.11. Transportation Cost for Size 1(14 bph) Gins. 

Location 
Crosby - Northwest 
Crosby - Northwest 
Hockley - Southeast 
Yoakum - Northeast 

Total Size 1 Transport Cost 

Transportation Cost in $ 
34295.40 
41566.50 
40027.00 
40488.85 

$156,377.75 
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Table 5.12. Transportation Cost for Size 2 (21 bph) Gins. 

Location 
Bailey - Northwest 
Bailey - Northeast 
Bailey - Southeast 
Cochran - Southwest 
Gaines - Northwest 
Glasscock - Southwest 
Terry - Southwest 
Yoakum - Northwest 

Transportation Cost in $ 
83622.99 
89387.52 
81245.40 
58531.16 
83134.80 
48555.30 
60734.59 
65656.69 

Total Size 2 Transport Cost $570,868.45 
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Table 5.13. Transportation Cost for Size 3 (28 bph) Gins. 

Location Transportation Cost in $ 
Cochran - Southeast 
Dawson - Northeast 
Dawson - Southeast 
Lynn - Southeast 

102336.48 
105467.50 
84364.60 
82209.30 

Total Size 3 Transport Cost $374,377.88 
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Table 5.14. Transportation Cost for Size 4 (35 bph) Gins. 

Location 
Andrews - Northwest 
Andrews - Northeast 
Bailey - Southeast 
Cochran - Northwest 
Cochran - Northeast 
Cochran - Southeast 
Crosby - Northeast 
Crosby - Southwest 
Crosby - Southeast 
Dawson - Southwest 
Dawson - Southeast 
Gaines - Northeast 
Gaines - Northeast 
Gaines - Northeast 
Gaines - Southwest 
Gaines - Southwest 
Gaines - Southeast 
Gaines - Southeast 
Glasscock - Northeast 
Hockley - Northeast 
Hockley - Northeast 
Howard - Northeast 
Lamb - Northeast 
Lamb - Northeast 
Lamb - Southeast 
Lubbock - Northwest 
Lubbock - Northeast 
Lubbock - Northeast 
Lubbock - Southwest 
Lubbock - Southeast 
Lynn - Northwest 
Lynn - Northwest 
Lynn - Northeast 
Lynn - Northeast 
Lynn - Southwest 
Martin - Northwest 
Martin - Southeast 
Midland - Northwest 
Terry - Northwest 

Transportation Cost in $ 
201591.68 
111335.13 
191963.68 
130717.81 
204720.92 
218996.72 
113501.80 
113529.50 
94578.30 
150403.84 
175573.45 
138556.80 
111249.32 
138556.80 
138556.80 
188605.70 
138556.80 
142568.67 
139365.20 
100068.80 
180273.04 
125155.06 
108151.28 
201013.86 
108151.28 
102762.96 
102762.96 
148996.42 
136034.24 
112293.74 
102762.96 
194482.98 
102762.96 
193671.52 
102762.96 
155655.36 
153326.00 
139170.16 
101223.44 
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Table 5.14. (contmued) 

Location Transportation Cost in $ 
Terry - Northwest 
Terry - Northeast 
Terry - Southeast 
Terry - Southeast 
Yoakum - Southwest 
Yoakum - Southeast 

152575.34 
101223.44 
101223.44 
152713.94 
147741.50 
142066.81 

Total Size 4 Transport Cost $6,311,955.37 
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cotton handlmg and processing, making it economical to transport cotton to larger 

gins to realize the savings in ginning cost. Although savings could be incurred 

from the utilization of the economies of size of larger gins, several smaller gins 

were still present in the optimum stmcture. 

Table 5.15 presents a summary of the total costs of the optimal ginning 

industry stmcture for the Texas Southem High Plains. The total cost of 

transportation to the mdustry was $7.41 miUion, representing only 8.22% of the 

total cost of handlmg and processing the cotton. The remaming 91.78% of the 

total cost constitutes the ginning cost of $82.78 million. The total mdustry cost 

under the optimal stmcture as determined by the non-linear optimization model 

was $90.19 million. 

Evaluation of the Cost Savings of the Optimal Gin Configuration 

A comparison of the total ginnmg cost between the optimal gin 

configuration determined m the study and the current configuration is presented m 

Table 5,16. The total savmgs m transportation cost of the optunal stmcture over 

the current stmcture for aU gin sizes is $2.63 million. The three smaUest gin sizes 

realized a saving and the 35 bph (size 4) gins experienced an increase m 

transportation cost. This alteration in transportation cost is because of two 
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Table 5.15. Summary of Texas Southem High Plains Ginning Industry Costs. 

Category Ginning Cost in $ Transportation Total Costs in $ 
Cost in $ 

Size 1 Gins 3463224.83 156377.75 $3,619,602.58 
Size 2 Gins 8549522.48 570868.45 $9,120,390.93 
Size 3 Gins 5126433.20 374377.88 $5,500,811.08 
Size 4 Gins 65639359.25 6311955.37 $71,951,314.62 

Total Cost $82,778,539.76 $7.413,579.45 $90,192,119.21 
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Table 5.16. Cost Savmgs of the Optimal Stmcture Over the Current Stmcture. 

Cost Item 

Transportation 
Sizel 
Size 2 
Size 3 
Size 4 

Subtotal 

Processing 
Sizel 
Size 2 
Size 3 
Size 4 

Subtotal 

TOTAL 

Current Cost 

$2,137,576.00 
2,778,447.50 
1,923,617.50 
3,205,359.50 

$10,045,000.50 

$21,580,793.00 
26,939,595.00 
18,250,812.00 
28,592,258.00 

$95,363,458.00 

$105,408,458.50 

Optimal Cost 

$156,377.75 
570,868.45 
374,377.88 

6,311,955.37 
$7,413,579.45 

$3,463,224.83 
8,549,522.48 
5,126,433.20 

65,639,359.25 
$82,778,539.76 

$90,192,119.21 

Cost Savings of 
Optimal 

$1,981,198.25 
2,207,579.05 
1,549,239.62 

-3,106,595.87 
$2,631,421.05 

$18,117,568.17 
18,390,072.52 
13,124,378.80 

-37,047,101.25 
$12,584,918.24 

$15,216,339.29 
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reasons. First, the transfer of cotton from the smaller gins in the current stmcture 

to the larger gins in the optimal stmcture caused less cotton to be ginned at the 

smaller gins, thereby reducing the transportation cost for the small gin groups. 

Second, the locational pattem given by the optimal stmcture aUowed for savings 

over the current stmcture. 

Ginning cost savings were realized by the three smallest gin sizes, while the 

35 bph (size 4) gms saw a substantial increase in ginning costs. In the optimal 

solution, a fewer number of smaller gins were present and were processing near 

their capacities at a reduced average gmning cost per bale, such that total ginning 

costs to the industry were reduced. The total ginning cost savmgs for the optimal 

gin stmcture over the current gin stmcture for all gin sizes amounted to $12.58 

million. These cost savings were generated by the ability of the model to move 

cotton to gins m quantities which permitted a higher capacity utilization than the 

current stmcture. 

The total number of gms m the Texas Southem High Plains decreased from 

127 in the current stmcture to 61 under the optimal stmcture (Table 5.6). All gm 

size groups saw a reduction in gm numbers with the exception of 35 bph (size 

group 4) gins, which had an increase of four gins. The increase m gin numbers for 

this size group accounted for some of the mcrease in costs. The total cost savings 
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associated with the optimal stmcture over the current stmcture amounted to $15.22 

miUion, representing a 14.44% decrease from the current level of costs. 
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CHAPTER VI 

SUMMARY AND CONCLUSIONS 

Overview 

The purpose of this study was to address the issue of the organizational 

efficiency of the cotton ginning industry in the Texas Southem High Plains. The 

study was designed to provide information regarding the current stmcture of the 

industry, and to furnish information to industry professionals concerning the most 

likely course of changes in the stmcture in the fiiture. 

Several previous studies have addressed the issue of optunal organization of 

the cotton ginning industry. Eshleman (1994) studied the operational efficiency of 

the gmning mdustry m Oklahoma. Fuller and Washbum (1974) examined the 

cotton ginning mdustry in the Rio Grand Valley of New Mexico. Stennis et al. 

(1981) examined the optunum organization of gins and warehouses for marketmg 

cotton m Missouri, and Cleveland and Blakley (1976) studied the economic 

efficiency of the cotton industry in three major sections of the Oklahoma-Texas 

Plains region. These studies all dealt with the determination of the optunum size, 

number, and location of gins in their respective study areas. The results from 

these studies were very similar in that they found the existmg stmcture of the 

cotton ginnmg industry m their respective study areas to be mefficient and to be 
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operating with excessive ginning cost. These studies generally concluded that the 

ginning industry should be served by only a few large gins if the industry was to 

be economically efficient. 

All of the previously mentioned studies maintained that the cotton ginning 

industry operates under conditions of perfect conq)etition. Myers (1982) 

suggested that the cotton ginning industry in the High Plains of Texas should be 

characterized as imperfectly conpetitive due to the presence of product 

differentiation m the market. Myers (1982) developed an economic framework for 

the ginning mdustry that closely corresponded with Chamberlin's (1962) 

discussion and concluded that the ginning mdustry in the High Plains of Texas was 

characterized by spatial differentiation. 

The Texas Southem High Plains cotton ginning industry was characterized, 

consistent with Myers' (1982) concepmalization, as monopoUstically competitive 

in this study. Consequently, the mdustry was hypothesized to operate optunally at 

less than full capacity after accounting for any downtune due to breakdowns, shift 

changes and cleanup. In other words, some level of excess capacity over and 

beyond the necessary downtime was hypothesized to be inherent in the market 

stmcture of the ginning industry. 

The primary objective of this research was to determine the least cost 

stmcture of the ginning industry in the Texas Southem High Plams by allowing for 
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excess capacity that is inherent to the inperfectiy competitive market stmcture of 

the ginning industry. The specific objectives were to estimate the current cost and 

efficiency of cotton ginning in the Texas Southem High Plains; to determine the 

optimum size, number, and location of cotton gins in the Texas Southem High 

Plains; and to evaluate the cost savings of the optimal gin configuration as 

compared to the existing stmcture. 

Summary of Results 

A survey of all gins m the Texas Southem High Plams was conducted to 

estimate the current cost and efficiency of the cotton ginning industry. Of the 127 

gins located m the Texas Southem High Plams, 48 gms retumed a completed 

questionnaire, representmg a response rate of approximately 38%. The survey 

responses were analyzed to assess both the current stmctural and processmg 

efficiency of the ginnmg industry. 

Survey responses mdicated that stripper harvestmg is the predominant 

means of harvesting cotton in the Southem High Plams region. All responding 

gins mdicated that they transport seed cotton from the producers' field to the gm. 

The predominant method of transporting the cotton was module hauling as 

opposed to trailer hauling. The estimated cost of transporting cotton by module 

amounted to $0.35 per bale per mile. The survey results suggested that the 
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marketing area for gins in the Texas Southem High Plains is relatively confmed in 

that most gins received the buDc of their seed cotton from within a short distance 

from their gin plants. More than 75% of the cotton for all gins in the survey 

originated within an 11 mile radius of the gin plant, with an overall average 

transportation distance of 14 miles. 

The average rated hourly capacity of gins in the Texas Southem High 

Plams was estimated at 23 bales per hour, while the actual processmg rate was 

reported at 17 bales per hour. This provided an estimated excess capacity of 6 

bales per hour. With the characterization of the ginning industry as 

monopolistically competitive, this excess capacity was expected. However, it was 

observed that larger gins generally possessed a higher excess capacity than did the 

smaller gins. Excess capacities for the responding gins were estimated at 3.05 

bph, 3.71 bph, 5.80 bph, and 10.28 bph for size 1 through size 4 gins, respectively. 

The excess capacities for all gins mcluded an allowance for down-time between 

shifts and breakdovms. 

The length of the ginning season was as short as 30 days for some gms but 

as long as 120 for others, with an overall average of 71 days for the Southem High 

Plains region. On an average day, the operating time for gins in this region was 

estimated at 19 hours after accountmg for down-time for breakdowns or shift 

changes and cleanup. 
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The presence of economies of size in the Texas Southem High Plains 

ginning industry was evident from the survey data. Larger gins were found to 

operate at a lower average cost (cost per bale) than the smaller gins. A difference 

of $7.00/bale was observed between the per bale costs of the larger gins and the 

smaller gins. The total current annual cost of ginning and transportation in the 

Texas Southem High Plains ginning industry was calculated at $104.41 million; 

$94.36 miUion for ginning cost plus a total transportation cost of $10.05 miUion. 

Average excess capacities in bales per hour were also calculated for gins in 

each size group from the survey data which were then used to estimate the existing 

seasonal excess capacities in the Texas Southem High Plains ginnmg industry. It 

was found that the ginning mdustry m the region has an operatmg capacity of 3.1 

million bales per season, with an excess capacity of about 1.04 million bales per 

season. This translates to approxunately a 34% excess capacity for the gmnmg 

industry in the Texas Southem High Plains. 

The costs of ginning for each of the four different gin size groups were 

simulated using survey data and personal interviews with ginners and gin 

equipment manufacturers. The cost curves for these four different size groups 

were estimated using OLS regression. The models had satisfactory explanatory 

power and fitted the data reasonably well. These estimated cost curves 

demonstrated the cost relationships between the different gin sizes in the Texas 
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Southem High Plains ginning mdustry. The lowest capacity gms provided the 

lowest average (per bale) cost for processing any number of bales within its 

capacity. Larger plants can achieve relatively lower costs only at processing levels 

greater than the smaller plant's capacity. Thus, the economies of plant utilization 

yielded greater efficiency for a gin than economies of plant size. 

A non-lmear programming spatial optimization model was utilized to 

determine the optimum size, number, and location of gins m the Texas Southem 

High Plams ginning mdustry. The optimal solution consisted of a total of 61 gms 

for the study area which is different from the existing stmcture of 127 gins. The 

results included four 14 bph (size 1) gins, eight 21 bph (size 2) gins, four 28 bph 

(size 3) gins, and 45 35 bph (size 4) gms. Size groups 1 through 3 accounted for 

17.5% of the market share and size group 4 accounted for the remaming 82.5%. 

This represented an increase m market share of more than a 50% for the largest 

gins from the current stmcture. A majority of the counties m the smdy area 

experienced a decrease in the number of gms. Four out of 16 counties experienced 

either an mcrease or no change in their gm numbers. The number of 35 bph gins 

increased by four m the 16 county region, but the optunal solution resulted m 70 

fewer small gins. 

These results are noticeably different from most previous studies in that the 

optimum stmcture of the ginning industry determmed m this study included 
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several smaller gins. This difference follows from the fact that this model was not 

specified with the assumption of a perfectly competitive market stmcture and the 

cost curves were non-linear. By allowmg for excess capacity in the industry and 

recognizing the benefits of economies of plant utilization over economies of plant 

size, the model yielded a solution which mcluded several smaUer gins operating 

close to their effective capacities. 

The model resulted m a total cost savmgs of more than $15 miUion, 

representing a 15%) reduction in costs over the existmg organization of the Texas 

Southem High Plains cotton gmning industry. A large portion of this saving, more 

than $12.5 miUion, was realized from reduced ginning costs. The current stmcture 

of the ginning industry includes several gins that are producing well below their 

effective capacities. A low utilization of capacity mcreases the per bale average 

cost, thus increasing the total cost for the ginning industry. The optimal stmcture 

included only 61 gins, most of which were operating closer to their actual 

capacities after accounting for down-tune and the excess capacity which is 

inherent to an imperfectly competitive market stmcture. 

The industry realized a savings in transportation cost of $2.63 million for 

the optimal stmcture over the current stmcture. The cost of transportmg cotton to 

35 bph (largest size) gms mcreased more than $3 miUion due to the increase m the 

market share of these larger gins. However, the locational distribution allowed for 
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an overall reduction in total transportation costs by fust decreasing the market 

share for the small gins, and then aUowing for optimal placement of gins to reduce 

the overall cost of transportation for the industiy. 

Conclusions 

This study addressed the issue of the optunal stmcture of the cotton giiming 

industry in the Texas Southem High Plains with the assumption of a 

monopolistically competitive market stmcture. Results clearly indicate that a 

restmcturing of the ginnmg mdustry could save the mdustry in transportation and 

ginning costs of a magnitude of $15 million per season in the Southem High Plains 

of Texas. 

Thus, the current stmcture of the gmning mdustry in the Southem High 

Plams of Texas results in excessive costs. Several factors may be mfluencing this 

stmctural inefficiency m the ginnmg mdustry. First, the mdustry is currently 

characterized by the existence of a large excess capacity. Even though the ginnmg 

industry is hypothesized to mherently contam some level of excess capacity, the 

current stmcture is inducing an excess capacity that is far beyond what is 

considered to be acceptable. Too many gins are currentiy operatmg below their 

effective capacities and thus are contributing to excessive gmning costs. Further, 

the existmg locational distribution of gins appears to be sub-optimal. 
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Contt-ary to previous research findings, the optimal stmcture, as determined 

by this study, included 16 smaller gins out of a total of 61 gins. The benefits of 

the economies of plant utilization, in this study, had a more pronounced effect on 

the optimal solution when the excess capacity inherent in a market characterized 

by monopoUstic competition was introduced. Thus, smaller gins processmg at a 

level near their effective capacities were found to be more cost effective than large 

gins processing the same number of bales. At processing levels exceedmg the 

capacities of the smaller gins, the larger gins, however, achieved a lower cost. The 

model, thus, resulted in an optimal solution which included several smaller gins 

operatmg close to their effective capacities. 

This study is the fust analytical attempt to determine optimal organization 

of the Texas Southem High Plains cotton gmnmg industry under the assumption of 

a monopolistically competitive market stmcture. Its significance is two fold. 

First, it sheds some light on the likely future stmcture of the cotton ginning 

industry m the Texas Southem High Plams. The results of this study suggest that 

the Texas Southem High Plams gmning mdustry will experience a movement from 

small and medium size gins to larger and more efficient gins m the future. It is 

expected that many of the smaller gins will eventually become inactive and there 

will be fewer but larger gins in the industry. However, the industry will still 

require some small gins in areas of low cotton production. Another important 
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contribution of this study is that it provides an en^irical framework that could be 

pivotal in future research with a similar focus. The availability of this framework 

could provide an important insight for the study of the organizational stmcture of 

an industry and thus further the development of an improved model for 

determining its optimal stmcture. 
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Limitations and Implications for Further Research 

The model used in the determination of the optimal giiming mdustry 

stmcture is designed to account for excess capacity inherent m the 

monopoUstically competitive market stmcture. However, void of 

secondary/primary data on price and quantity relationships for different size gins, 

a precise determination of excess capacity was not possible. Estunates of excess 

capacity had to be calculated from the survey responses and were used in the 

model. These estimates might have failed to proxy the actual excess capacity in 

the monopolistically competitive market stmcture. In which case, the results of 

this study should be appraised with caution. However, it is unportant to note that 

the theoretical concepmalization and the empirical procedure developed in this 

study may be directly applied without any modification if and when a better 

estimate of excess capacity is available. 

Further, it should be noted that this smdy did not account for the cost of 

transition from the current stmcture to the optimal stmcture. Included in the 

transition cost would be both explicit costs, such as buildmg new gins and closing 

or moving current gins, and implicit costs, such as lost jobs. Finally, the study 

area included only 16 counties of the Texas Southem High Plams. Thus attempts 

to generalize and apply the results of this study to a broader context should be 

exercised with caution. 
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Areas of fiirther study on optimum organization of the cotton ginning 

industry should also include the warehousing industry along with points of 

demand such as domestic textile miUs and exports to foreign markets. Larger and 

more efficient gins could also be considered in the fiiture, considering the rate of 

technological advancements m the ginning industry. Collection of data on 

processing volumes and ginning charges for different size gins is of primary 

importance to further the development of an improved empirical framework. 
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APPENDIX A 

THE GINNERS' SURVEY 

QUESTIONNAIRE 
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Ginning Industry Assessment 
Texas Tech University, Department of Agricultural Economics 

Please answer all of the foUowmg questions. Your responses wiU be kept 
in strict confidence. If you wish to comment on any of the questions or qualify 
your answer, please feel free to use a separate sheet of paper. 

Section I 

What is the exact location of your gin, in reference to actual roads, county 
lines, etc.? 

Example: Located on F.M. 1585 2 miles west of 127 

2. Please complete the foUowmg table concerning the counties which utilized 
your gmning services m 1995. 

County 

1 

2 

3 

4 

Avg. Distance of 
Farms in this County 

from your Gin 

Percentage of your 
Ginned Cotton Coming 

from this County 

5. 

6. 

7. 

What is the manufacturers rated capacity of the gin in bales per hour? 
bph 

What was your average processmg rate in bales per hour in 1995? 
bph 

What is your maxunum seasonal capacity in bales per season? 

What was the length of your ginning season m 1995? days 

bps 

On an average, how many hours per day did you gin m 1995? 
102 

hrs 



8. On an average, how many hours per day did you have down-time in 
1995? hrs 

Section II 

9. Did you haul seed cotton from the producers' field to your gin plant? 
Yes No (Skip to Q-10) 

If Yes: 
A. Who incurred the cost of transportation? 

The Gin Plant The Producer 

B. How did you haul cotton from the field? 
a. by module (Answer C, Skip D) 
b. by trailer (Skip C, Answer D) 
c. some by module and some by trailer (Answer both C 

andD) 

C. a. What was the average transportation cost per module? 
$ per mod. 

b. What was the average distance hauled by module? 
miles 

c. What was the average number of bales per module? 
bales/module 

D. a. What was the average transportation cost per ttailer? 
$ per mile 

b. What was the average distance hauled by trailer? 
miles 

c. What was the average number of bales per trailer? 
bales/trailer 

10. How much gin trash was generated in the 1995 ginning season? 
tons 
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11. How did you dispose of the gin trash? 
a. paid to dispose of all of it (Answer A, Skip B) 
b. sold all of it (Skip A, Answer B) 
c. sold some and paid to dispose of some 

(Answer both A and B) 

A. 

B. 

a. 

b. 

a. 
b. 

How many tons of trash did you dispose of at your cost? 
tons 

What was the trash disposal cost per ton? $ per ton 

How many tons of trash did you sell? 
How much did you receive in dollars per ton? 
$ per ton 

tons 

Section III 

12. Please complete the following table mdicating the number of bales 
processed and the ginning charge for the given seasons? 

1995 

1994 

1993 

1992 

1991 

Bales Processed 

Stripper Harvested 

With Field 
Cleaner 

W/out Field 
Cleaner 

Picker 

Harvested 

Percentage of 
Cotton Hauled by 

Module 

in Percent 

Ginning 
Charges 

Per cwt. 

13. Approximately, what was the total cost (variable and fixed) of gmning per 

bale m the 1995 ginning season? $ per bale 
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APPENDIX B 

INPUT DATA FOR GINMODEL SOFTWARE 
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Questions From GINMODEL: 

1. What is the average processing rate m bales per hour, 

2. Manufacturer's rated capacity of gin m bales per hour, 

3. Total connected electric motor nameplate horsepower, (in horsepower) 

4. Electric horsepower needed or power requirement, 

5. How many hours a day are used for crew change. 

6. How many hours a day do you have downtime. 

7. How many days a week do you operate. 

8. How many shifts per day do you have. 

9. How many hours per shift do you operate. 

10. How many bales are you gomg to process. 

11. Fixed non-processmg hours per season this year, 

12. Percent reduction from variable non-processing crew hours for each 10% 
reduction in processmg hours. 

13. At what production level will the overtime be zero. 

21. Bagging and tie costs per bale, 

22. Miscellaneous fixed doUar cost per year. 

23. Miscellaneous variable dollar cost per bale. 

24. Variable dollar repair cost per bale gmned. 

25. Type of dryer fuel used. 
(1) nattual gas, (2) propane, (3) butane 

26. Monthly minunum electiicity charge, 
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27. Monthly demand charge per kilowatt of demand. 

28. Electric cost in dollar per kilowatt for fust block, 

29. Electric cost in doUar per kilowatt for second block. 

30. Electric cost in doUar per kilowatt for third block. 

31. Fuel cost adjustment per kWh, 

32. End of first block, 

3 3, End of second block, 

41. Dryer fuel consumption rate per bale in mcf of natural gas, 

42. Price for natural gas for the fust block of rate schedule, 

43. Price for natural gas for the second block of rate schedule. 

44. Price for natural gas for the third block of rate schedule. 

45. Fuel cost adjustment per mcf for natural gas. 

46. End of the fust block. 

47. End of the second block. 

48. Minimum monthly dollar charge for natural gas. 

49. Full-time manager's annual base dollar cost to gm, 

50. Manager's bonus per bale (dollars). 

51 Annual bale volume level above which manager receives bonus. 

52. FuU-time superintendent's annual base doUar cost to gin. 

53, Superintendent's bonus per bale, 
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54. Annual bale volume level above which superintendent receives bonus. 

55. Full-time office manager's annual base dollar cost to gin. 

56. Office manager's bonus per bale (dollars). 

57. Annual bale volume level above which office manager receives bonus. 

58. Social security, workmen's compensation, fringe costs, unemployment 

msurance, etc., as percentage of wages for seasonal hourly employees 

except office. 

59. Social security, workmen's compensation, fringe costs, unemployment 

insurance, etc., as percentage of wages for seasonal hourly office 

employees. 

60. Number of seasonal office employees. 

61. Hourly base wage for seasonal office employees. 

62. Number of seasonal gmners. 

63. Hourly base wage for seasonal ginners. 

64. Number of seasonal assistant gmners. 

65. Hourly base wage for seasonal assistant giimers. 

•66. Number of seasonal head press employees. 

67. Hourly base wage for seasonal head press employees, 

68. Number of other seasonal members in the crew, 

69. Hourly base wage for other members of the seasonal gin crew. 

108 



70. Number of yearly full-time giimers employed. 

71. Annual salary cost for full- time ginners. 

72. Base hourly adjustment rate for full-time ginners. 

73. Number of yearly full-time gin crew members. 

74. Annual salary cost for other full-time employees. 

75. Base hourly adjustment rate for other full-time employees, 

76. Capital asset mterest rate as percentage of origmal cost. (Interest rate on 

long term loan.) 

77. Working capital mterest rate m percentage. (Interest on short-term loan for 

operating expenses.) 

78. What is the amount of msured capital. 

79. What is the amount of premium paid. 

80. What is the value of the taxed property, 

81. How much tax is paid, 

82. What is the seed cotton insurance rate m doUars per bale, 

83. What is the percentage of assets msured, excluding land, 

84. Number of capital asset items. 
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Table B.l. Input Data for Questions 1-13. 

Question # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

14 

14 
14 

1235 
1235 
2 
2 
7 
2 
12 

19950 
80 
.08 
.2 

21 

21 
21 
1735 
1735 
2 
2 
7 
2 
12 

29925 
80 
.08 
.2 

Gin Size 

28 

28 
28 

2225 
2225 
2 
2 
7 
2 
12 

39900 
80 
.08 
.2 

35 

35 
35 

2540 
2540 
2 
2 
7 
2 
12 

49875 
80 
.08 
.2 
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Table B.2. hiput Data for Questions 21-33. 

Question # 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

14 
3.80 
6667 
3.00 
5.00 

1 
19 

6.00 
.0697 
.0319 
.0319 
.0266 
10000 
20000 

21 
3.80 

10000 
3.00 
5.00 

1 
19 

6.00 
.0697 
.0319 
.0319 
.0266 
10000 
20000 

Gin Size 
28 

3.80 
13333 
3.00 
5.00 

1 
19 

6.00 
.0697 
.0319 
.0319 
.0266 
10000 
20000 

35 
3.80 

16666 
3.00 
5.00 

1 
19 

6.00 
.0697 
.0319 
.0319 
.0266 
10000 
20000 
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Table B.3. hiput Data for Questions 41-48. 

Question # 

41 
42 
43 
44 
45 
46 
47 
48 

14 
.25 
3.396 
3.336 
3.296 
.40 
50 
100 
26.75 

Sizes 
21 
.25 
3.396 
3.336 
3.296 
.40 
50 
100 
26.75 

28 
.25 
3.396 
3.336 
3.296 
.40 
50 
100 
26.75 

35 
.25 
3.396 
3.336 
3.296 
.40 
50 
100 
26.75 
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Table B .4, Input Data for Questions 61-71, 

Question # 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

14 
49600 

.5 
0 

38000 
.2 
0 

30000 
0 
0 

,217 
.0585 

Gin Sizes 
21 

49600 
.5 
0 

38000 
.2 
0 

30000 
0 
0 

.217 
.0585 

28 
49600 

.5 
0 

38000 
.2 
0 

30000 
0 
0 

.217 
.0585 

35 
49600 

.5 
0 

38000 
.2 
0 

30000 
0 
0 

.217 
.0585 
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Table B.5, hiput Data for Questions 81-96, 

Question # 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 

14 

1 
5.00 
2 

7,00 
2 

6.00 
2 

5.10 
6 

5.00 
1 

15600 
0 
0 
0 
0 

21 

1 
5.00 
2 

7.00 
3 

6.00 
2 

5.10 
6 

5.00 
1 

15600 
0 
0 
0 
0 

G m Sizes 

28 

1 
5.00 
3 

7.00 
4 

6.00 
3 

5.10 
7 

5.00 
1 

15600 
0 
0 
0 
0 

35 

1 
5.00 
3 

7,00 
4 

6,00 
3 

5.10 
7 

5.00 
1 

15600 
0 
0 
0 
0 
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Table B.6. hiput Data for Questions 101-109. 

Question # 

101 
102 
103 
104 
105 
106 
107 
108 
109 

14 

.12 

.15 
1007370 
6044.22 
235800 
3537 
.50 
.9 
10 

Gin Sizes 

21 

.12 

.15 
1527030 
9162.18 
412200 
6183 
.50 
.9 
10 

28 

.12 

.15 
1728630 
10371.78 
471400 
7071 
.50 
.9 
10 

35 

.12 

.15 
2214900 
13289,40 
610900 
9163,5 
.50 
.9 
10 
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Table B,7, Input Data for Capital Asset Items. 

Asset Item 

Unloading 
System 

#1 Cleaning and 
Drying 

#2 Cleaning and 
Drying 

Cony. Dist. and 
OF System 

Feeding and 
Ginning System 

Seed and Trash 
Handling System 

Lint Cleaning 
System 

Condenser and 
H.A. System 

Press and BHS 

Miscellaneous 

Land 

Mover Tmcks 

TOTAL 

14 

200000 

160000 

95000 

62345 

150000 

64000 

210000 

109220 

324950 

141830 

17500 

100200 

$1,635,045 

Gin Sizes 

21 

200000 

182890 

116000 

70000 

230000 

64000 

210000 

109220 

324950 

141830 

22400 

200400 

$1,871,690 

28 

200000 

182890 

116000 

70000 

300000 

64000 

210000 

109220 

324950 

141830 

37400 

200400 

$1,956,690 

35 
275000 

182890 

116000 

70000 

405585 

64000 

315000 

109220 

324950 

141830 

42400 

300600 

$2,347,475 
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APPENDIX C 

GINMODEL OUTPUT -

DATA FOR COST CURVE ESTIMATION 
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Table C, 1. GINMODEL Output for 14 bph Gin. 

Percentage Utilization 
100 90 80 70 60 50 40 30 20 10 

bps 19950 17955 15960 13965 11970 9975 7980 5985 3990 1995 

Proc. 
Hours 
Fixed 
Costs 
Var. 
Costs 

1425 

25.42 

24.09 

1282 

28.24 

24.12 

1140 998 855 713 570 428 285 142 

Fixed 
+ Var. 

49.51 

31.77 36.31 42.36 50.84 63.55 84.73 127.09 254.18 

24.17 24.23 24.30 24.41 24.57 24.84 25.38 24.38 

52.37 55.94 60.54 66.67 75.25 88.12 109.57 152.47 278.57 
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Table C.2. GINMODEL Output for 21 bph Gin. 

Percentage Utilization 
100 90 80 70 60 50 40 30 20 10 

bps 29925 26933 23940 20948 17955 14963 11970 8978 5985 2993 

Proc. 1425 1282 1140 998 855 713 570 428 285 142 
Hours 
Fixed 19.80 22.00 24.75 28.29 33.00 39.60 49.50 66.00 99.00 198.00 
Costs 
Var. 21.42 21.45 21.48 21.52 21.58 21.65 21.77 21.96 22.35 21.63 
Costs , 
Fixed 41.22 43.45 46.23 49.81 54.58 61.25 71.27 87.96 121.35 219.64 
+ Var. 
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Table C.3. GINMODEL Output for 28 bph Gin. 

Percentage Utilization 
100 90 80 70 60 50 40 30 20 10 

bps 

Proc. 
Hours 
Fixed 
Costs 
Var. 
Costs 

39900 35910 31920 27930 23940 19950 15960 11970 7980 

1425 

15.58 

21.25 

1282 1140 998 855 713 570 428 285 

3990 

142 

17.31 19.47 22.25 25.96 31.15 38.94 51.92 77.88 155.75 

21.28 21.31 21.35 21.41 21.48 21.59 21.78 22.16 21.46 

Fixed 
+ Var. 

36.83 38.59 40.78 43.60 47.36 52.63 60.53 73.70 100.04 177.21 
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Table C.4. GINMODEL Output for 35 bph Gin. 

Percentage Utilization 
100 90 80 70 60 50 40 30 20 10 

bps 

Proc. 
Hours 
Fixed 
Costs 
Var. 
Costs 

49875 44887 39900 34912 29925 24938 19950 14963 9975 

1425 

13.61 

19.89 

1282 1140 998 855 713 570 428 285 

4988 

142 

15.13 17.02 19.45 22.69 27.23 34.03 45.38 68.06 136.13 

19.91 19.94 19.97 20.01 20.07 20.17 20.32 20.62 20.06 

Fixed 
+ Var. 

33.51 35.04 36.95 39.42 42.70 47.30 54.20 65.69 88.68 156.19 
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