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resources used in each system. Thus, analyzing the residual returns for each alternative 

production system will assist producers in deciding which allocation of resources is most 

effective pertaining to their enterprise. Equation (1) provides the total revenue formula for each 

forage-based production system: 

(1) !"!!! ! !!"#$!!!!"#$!!! +  𝑃𝐻𝐴𝑌!! × 𝑌𝐻𝐴𝑌!!!. 

Where TR is the total revenue for system s at harvest date h and time t, PGFB is the live price per 

cwt of GFB with the $73.24 GFB price premium per cwt applied from Table 5, YGFB is the total 

yield in cwt of GFB for system s at harvest date h and time t, PHAY is the price of bermudagrass 

hay for system 1, and YHAY is the yield of hay for system 1 at time t. Enterprise budgets are used 

to establish cost of production estimates from the simulated farm input prices in the cost 

calculations, in order to derive the residential returns. Equation (2) illustrates the residential 

returns formula from the estimated costs and returns within the production system:  

(2) 𝑅𝑅!!! =  𝑇𝑅!!! −  𝐷𝐸!!! − 𝐹𝐸!!! ! !!"# ! !". 

Where RR is the residential return for system s at harvest date h and time t, TR is the total 

revenue for system s at harvest date h and time t, DE is the direct expenses for system s at 

harvest date h and time t, FE is the fixed expenses for system s at harvest date h and time t, OHC 

is the constant overhead costs for both systems, and OC is the constant opportunity costs for both 

systems. The overhead costs and opportunity costs were obtained from the LSU AgCenter 

Projected Commodity Costs and Returns for Beef Cattle and Associated Forage Crop Production 

in Louisiana (2016). The costs are constant between systems because they were calculated by 

total acreage, with both systems utilizing 40 acres of pasture. Consequently, these methods are 

an essential step for the producer’s decision-making process of choosing the most profitable 

forage-based pasture system in the production of GFB.   
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3.4. Stochastic Efficiency with Respect to a Function Analysis Approach 

A SERF risk analysis approach will be used to analyze which pasture system, harvest 

date, and time is most risk-efficient, regarding maximizing economic profitability, over a range 

of risk aversion preferences. The CEs are estimated using 1,000 simulated net returns from the 

yield and price distributions of the simulated inputs outputs, assuming different risk aversion 

coefficients for each system (Hardaker et al., 2004). Equation (3) explains the relationship 

between the utility function and the absolute risk aversion coefficient (ARAC): 

(3) 𝑈 𝑤  =  − 𝑒𝑥𝑝 −𝑟! 𝑤 . 

Where U is the measure of utility calculated from a given choice, w is the wealth that represents 

the income corresponding to that choice, and 𝑟! signifies a specific ARAC. Equation (4) defines 

the ARAC as the negative ratio of the second and first derivatives of the utility function and a 

ratio of the relative risk aversion coefficient and wealth: 

(4) 𝑟! 𝑤  =  − !!! !
!! !

 =  !! (!)
!

. 

Where 𝑟! is the ARAC, 𝑟! is the relative risk aversion coefficient, and w is the wealth (net 

income) from a risky alternative pasture system scenario. The range of the ARAC, used to 

evaluate risky alternative pasture systems, is expressed in Equation (5): 

(5) 𝑟! 𝑤  ≤  𝑟! 𝑤  ≤  𝑟! 𝑤 . 

In order to make the interpretation of utility values less difficult, Equation (6) converts the 

utilities into CEs by deriving the inverse of the utility function, known as partial ordering: 

(6) 𝐶𝐸 𝑤, 𝑟 𝑤 =  𝑈!! 𝑤, 𝑟 𝑤 . 

The CE for a random sample size n from risky alternatives w is estimated in Equation (7): 

(7) 𝐶𝐸 𝑤, 𝑟! 𝑤 = 𝑙𝑛 !
!

 𝑒𝑥𝑝 −𝑟! 𝑤 𝑤!!
!

!!
!! ! . 
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A general classification range of 𝑟! coefficients fall in the range of 0 for risk neutral, 0.5 for little 

risk, and an upper value of 4 for very risky choices (Anderson & Dillon, 1992). A SERF method 

graphical illustration will be used to analyze the dominance by system. After implementing an 

economic analysis for each alternative forage based production system, research has shown that 

producers would choose the pasture system approach with higher average net farm income, while 

also taking into consideration the risk associated to each farm income. Consequently, modeling a 

profit maximization and risk analysis for each alternative pasture system, harvest date, and year 

will produce an accurate economic analysis for determining the most profitable GFB production 

system while considering the risk. 
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CHAPTER 4. RESULTS AND DISCUSSION 

4.1. Representative Farm Approach Results 

The economic analysis of alternative pasture system approaches exhibits the variability in 

net returns between production systems that account for market changes with the variations 

simulated around a specified mean. The average residual returns of the 1,000 iteration simulation 

analysis for both systems and harvest dates was obtained from the LSU AgCenter Iberia 

Research Station detailed economic data and the simulated input and output parameter prices. 

Table 7 exemplifies the differences in revenue, expenses, and returns above expenses between 

Systems 1 and 2 for the initial May harvest date over the experimental years. The steer revenue 

in System 2 is slightly larger than System 1 for both years, which resulted from larger steer 

ending weight averages. However, the total revenue in System 1 exceeds the total revenue in 

System 2, due to the additional bermudagrass hay production output that System 1 produces. The 

differences in total direct expenses between systems are similar for both years. System 1 

consumed higher direct expenses in year 1 and System 2 accumulated higher direct expenses in 

year 2. With System 2 direct expenses remaining constant over the experimental years, the 

change in direct expenses for System 1 was attributed to the difference in hay production costs. 

The primary budget expenses that exhibit vast differences between systems are diesel fuel, hay 

production, livestock labor, operator labor, and seed. System 1 obtained higher diesel fuel costs 

and operator labor costs from the excess tractor fuel consumption and hours utilized when 

practicing conventional till over more pasture acreage than no-till. System 2 recorded a higher 

livestock labor costs from the time spent feeding more 75 pound bales versus less 800 pound 

bales of hay to the steers. Supplementary seed cost in System 2 is gained from the alternative 

allocation of resources between forage-based pasture systems. The total fixed expenses are 
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constant for both years but vary between systems. System 1 has larger total fixed expenses from 

the additional expenses incurred during hay production. The overhead costs and land opportunity 

costs are calculated on a per acres basis and consistent for both systems 40 acres of pasture. 

Using Equation (2) from the simulation analysis approach, the residual returns for both systems 

and experimental years were derived. The residual return of System 2 exceeded System 1 for 

both years, with a $60 difference in year 1 and a $40 difference in year 2. Overall, the maximum 

residual return achieved for the May harvest was $23,477 in System 2 of experimental year 2. 

Table 7. May Harvest Revenue, Expenses, and Residual Returns for Systems 1 and 2 

May Harvest: Systems 1 and 2 Residual Returns in U.S. $ 

Revenue/Expenses Year 1 Year 2 
System 1 System 2 System 1 System 2 

Revenue 
    Steer Revenue $36,027 $36,950 $36,481 $37,147 

Hay Revenue $1,696 $0 $1,357 $0 
Total Revenue (TR) $37,724 $36,950 $37,838 $37,147 
Direct Expenses (DE) 

    Diesel Fuel $740 $369 $740 $369 
Urea $812 $870 $812 $870 
Hay Purchased $1,987 $1,710 $1,987 $1,710 
Hay Production $510 $0 $408 $0 
Livestock Labor $372 $977 $372 $977 
Operator Labor $734 $365 $734 $365 
Herbicide $493 $126 $493 $126 
Seed $576 $1,926 $576 $1,926 
Mineral Supplement $576 $576 $576 $576 
Vaccination $124 $124 $124 $124 
Repair and Maintenance $428 $232 $428 $232 
Interest on Operating Capital $147 $147 $147 $147 

Total Direct Expenses $7,499 $7,422 $7,397 $7,422 
Returns Above Direct Expenses $30,224 $29,528 $30,441 $29,725 
Total Fixed Expenses $3,216 $2,459 $3,216 $2,459 
Total Specified Expenses $10,715 $9,881 $10,613 $9,881 
Return above Total Specified Expenses $27,008 $27,069 $27,225 $27,265 

Overhead Costs $1,364 $1,364 $1,364 $1,364 
Land Opportunity Costs $2,424 $2,424 $2,424 $2,424 

Residual Return (RR) $23,220 $23,280 $23,437 $23,477 
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Since half the steers in each system (12 steers per system; 24 steers total) were harvested 

in May, the remaining half were kept through the summer and harvested in September. The 

initial May harvest date cost and return estimates for both systems were adjusted according to the 

lengthened grazing period for the September harvest. Therefore, the costs and returns accrued 

from the summer grazing period were assessed by the additional steer weight gained and 

additional costs incurred from inputs. Table 8 reports Systems 1 and 2 ending steer weight 

averages per steer breed type for the May and September harvest dates. The differences in the 

ending steer weight gained/lost from the summer grazing period will reflect the revenue 

gained/lost for each system during the September harvest. According to Table 8, Angus and 

Holstein steers indicate positive gains from the extended grazing period for both systems and 

years. On the contrary, Pineywood steers only exhibit positive gains for System 2 in both years 

and experienced negative gains in System 1 for both years during the extended grazing period. 

Thus, applying the additional costs and revenue estimates from the lengthened grazing period 

will be represented in Table 9 for the September harvest date. 

Table 8. May and September Harvest Ending Steer Weight Averages in cwt per Breed  

May Harvest: Steer Weight Averages in cwt 
System Year Angus Holstein Pineywoods 

1 1 9.41 9.35 5.06 
2 1 9.77 9.65 5.01 
1 2 9.68 9.37 5.07 
2 2 9.86 9.67 5.03 
September Harvest: Steer Weight Averages in cwt 

System Year Angus Holstein Pineywoods 
1 1 9.79 9.52 4.73 
2 1 11.49 11.84 5.11 
1 2 10.06 9.90 4.76 
2 2 11.07 11.47 5.19 

 
 


