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Feed comprises up to 70 percent of total production costs

In determining profits, a close economic relationship exists between the
cost inputs of aquaculture — with feed a major expense — and the output
revenues. There is risk in making decisions that consider only one side of
the equation, such as costs.

https://www.aquaculturealliance.org/advocate/use-caution-when-predicting-profitability-with-feed-cost-unit-gain-metrics/?headlessPrint=AAAAAPI,


https://www.aquaculturealliance.org/advocate/category/feed-sustainability

1/19/2019 Use caution when predicting profitability with feed cost per unit gain metrics « Global Aquaculture Advocate

In determining profits, a close economic relationship exists between the cost inputs of aquaculture — with feed a major
expense - and the output revenues. There is risk in making decisions that consider only one side of the equation, such as
costs.

Feed cost per unit gain (F.C./U.G.) is a metric frequently used in animal production systems to evaluate the effects of the
cost of feed on production profitability. With feed making up between 40 and 70 percent of the total production costs, it is
easy to understand why this metric is frequently used in publications and presentations, and by farm owners and
managers to help analyze and manage costs toward the overall objective of improving profitability.

F.C./U.G. is calculated by multiplying the feed-conversion ratio (FCR), the units of feed required to produce a unit of gain,
by the unit cost of feed. See example below.

1.42 (FCR) x U.S. $1.04 (Feed cost/kg) = $1.48 (Feed cost/unit gain)

When F.C./U.G. is used to evaluate costs, it is usually assumed that as the number increases, profits decrease, and as the
number decreases, profits increase. However, upon a more detailed analysis, it can be seen that these assumptions can be
fundamentally flawed. In many cases, F.C./U.G. does not correlate to profitability in specific animal production systems.
This is especially true in aquaculture.

Profit equation

Profits are correctly calculated by subtracting all expenses from all revenues. This equation tells us three factors are
involved in increasing profits: increasing revenues, decreasing expenses or a combination of both. In aquaculture
production systems, expenses are normally incurred with the anticipation of creating a crop with a value in excess of all
such expenses. A close economic relationship exists between the cost inputs and the output revenues. Therefore, there is
risk in making decisions that consider only one side of the equation, such as costs.

The value received for a crop can reflect multiple factors. At harvest, these include the biomass sold, price per unit, animal
size and coefficient of variation. Processing efficiency, product shrinkage and shelf life, and consumer values such as
pigmentation and flavor come into play during or after processing.

The costs to produce a crop are many, including outlays for feed, labor, aeration, pond preparation, water quality
management, animal health management and risk management. Fixed expenses also include fees for insurance, property
taxes and administration.

Roles of feed

On the income or value side of the equation, feed directly affects all of the items listed. By improving survival and growth
rate, the size of the crop is increased. By improving the size of the animals, the price per unit received for the crop is
increased. Feed also influences shrinkage during processing, processing efficiency and shelf life.

On the expense or cost side of the equation, it is important to consider that feed is the primary contributor to a decline in
water quality, either from feed metabolic waste products excreted by the shrimp or wasted feed that results from improper
feeding methods. When feed is selected and managed in a way that reduces a decline in water quality, the costs
associated with water quality management can be significantly reduced.

Faster-growing animals, associated with better feeds, can be harvested sooner. Less time in containment results in lower
operating costs per unit produced. In addition, production risks are reduced when growout time is shortened.

Feed drives the production system. Therefore, all the relevant data from both sides of the profit equation must be used to
evaluate the effects of feed on profitability.

Economic modeling
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It is possible to explore the assumption that profits decrease as F.C./U.G. increases by using economic modeling.
Although this modeling focuses on the feed economics for shrimp culture, the same principles can be used to evaluate
production systems for fish or other animals.

Five production scenarios are presented for each of two stocking densities, 15 animals/m2 and 150 animals/m2. The
input data defines the production unit, operating and economic parameters. It considers all costs in three separate line
items: postlarvae cost/1,000, feed cost/kg and overhead, which includes all other fixed and variable operating costs.

Overhead costs can be estimated by adding together all of the annual fixed and variable costs, except for feed and
postlarvae, for a specific farm or production unit, divided by the number of days the farm is operated each year. By dividing
this number by the number of production modules or hectares, one can calculate a reasonable estimate of the daily
overhead cost per module or hectare.

Cost, profit data

The results sections of the tables provide economic data on cost and profit expressed on a per kilogram shrimp marketed
basis. The results-profits sections report profit as the difference between all income less all expenses, per production unit,
which in the illustration is 1 ha.

The two control columns are intended to represent average production conditions. In the other four columns for each
stocking density, reasonable changes were made to the input data in order to measure the changes to the profit-oriented
data at the bottom.

In the L-1 and H-1 columns, feed cost was increased by U.S. $.09 a kilo or 10 percent, and survival was increased from 70
to 75 percent. In the L-2 and H-2 columns, feed cost was again increased by $.09 a kilo or 10 percent. Survival was
increased to 75 percent, growth rate or weekly growth was pushed to 1.75 grams, and the feed-conversion ratio (FCR) was
reduced from 1.6 to 1.5.

In the L-3 and H-3 columns, feed cost was increased by U.S. $.14/kg or 15 percent. Survival was increased to 80 percent
and weekly weight gain was 1.75 g. FCR was reduced to 1.4, and overhead decreased by 10 percent to $18 or $54 a day to
account for a shorter growing season and better water quality as a result of improved FCR.

In the final columns, L-4 and H-4, feed cost was increased by 30 percent or U.S. $.27/kg. In addition, stocking density was
increased by 33 percent, survival rose to 80 percent and growth rate was increased to 2 g/week. The overhead/day was
increased by 25 and 33 percent, respectively.

As the cost of the feed increased for all the examples shown in Tables 1 and 2, so did the feed cost/kg shrimp marketed
(F.C./U.G.). Although this value rose, the bottom line profit was increased in this economic modeling. These data strongly
suggest that (F.C./U.G.) is not a reliable predictor of profitability.

Table |. Economic modeling for low-density shrimp production.
Low-Density Stocking
Control L-1 L-2 [ L-4

Input Data
Pond size (ha) 10 1.0 10 10 10
Stocking density (m?) 15 I5 15 15 20

Weekly gain (2) 1.50 1,50 175 175 200
Average market weight (g) 18 18 18 18 18
Survival (%) 70 75 75 80 80
Feed-conversion ratio 1.60 1.60 1.50 1.40 1.50
Postlarvae cost/ 1,000 (US. $) $5.00 $5.00 $5.00 $5.00 $5.00
Initial weight (g) 0001 0001 0001 0001 0.001
Market value (US. $/kg) $4.00 $400 $400 $4.00 $4.00
Feed cost (US. $/kg) 3090 $099 3099 3104 $117
Overhead/pond/day (LS. 5) $2000 $2000 $2000 $1800 $2500

‘Calculations
Days in cycle 84 84 72 72 63
Postlarvae stocked 150,000 150,000 150,000 150,000 200,000
Total weight marketed (kg) 1,889.90 2,024.89 202489 2,159.88 2879.84
Value at market (US. $) $7,559.58 $8,099.55 $8,099.55 $8,639.52 $11,519.36
Postlarvae cost (US. $) $75000 $75000 $750.00 $750.00 $1,000.00
Feed fed (kg) 302383 3,239.82 3,037.33 302383 4319.76
Cost of feed fed (US. $) $2721.45 $3207.42 $3.006.96 $3,144.79 $5.054.12
Overhead cost (US. $) $1,67991 $1,679.91 $1,439.92 $1,29593 $1.57491

Results
Fingerling cost/kg marketed (US. $) $0397 $0370 $0.370 $0347 $0347
Feed cost/kg marketed (US. $) $1.440 $1.584 $1.485 $1.456 $1.755
Overhead cost/kg marketed (US. $) $0.889 $0.830 $0.711 $0.600 $0.547

Total cost/kg marketed (US. $) $2726 $2.784 $2.567 $2.403 $2.649

Total profit/kg marketed (US. $) $1274 $1216 $1.433 $1.597 $1.351
Profit

Income over fingerling, feed

and overhead costs (US. $) $2,408.22 $2462.22 $2,902.67 $3,44881 $3,890.33
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Table 2. Economic modeling for high-density shrimp production.
High-Density Stocking
| control 1 H-l 1 H2 M HAd
Input Data
Pond size (ha) 10 10 10 10 10
Stocking density (m?) 150 150 150 150 200
Weekly gain (g) 1.50 1.50 175 175 200
Average market weight (g) 18 18 18 18 18
Survival (%) 70 75 75 80 80
Feed-conversion ratio 1.60 1.60 1.50 1.40 1.50
Postlarvae cost/ 1,000 (US. $) $500 $5.00 $5.00 $5.00 $5.00
Initial weight (g) 0001 0001 000! 0.00I 0001
Market value (US. $/kg) $4.00 $4.00 $4.00 $4.00 $4.00
Feed cost (US. $/kg) $090 $099 $099 $1.04 $1.17
Overhead/pond/day (US. $) $60.00 $6000 $60.00 $5400 $80.00
Calculations

Days in cycle 84 84 7 72 63
Postlarvae stocked 1,500,000 1,500,000 1,500,000 1,500,000 2,000,000
Total weight marketed (kg) 18,89895 2024888 2024888 21,598.80 2879840
Value at market (US. $) $75,595.80 $80,995.50 $80,995.50 $86,395.20 $115,193.60

Postlarvae cost (US. $) $7,50000 $7,500.00 $7.50000 $7,500.00 $10,000.00

Feed fed (kg) 30,23832 32,398.20 30,37331 30,238.32 43,197.60

Cost of feed fed (US. $) $27,21449 $32074.22 $30,069.58 $31,447.85 $50,541.19

Overhead cost (US. $) $5,039.72 $5,039.72 $4,319.76 $3,887.78 $5,039.72

Resuits

Fingerling cost/kg marketed (US. $) $0.397 $0370 $0.370 $0.347 $0347

Feed cost/kg marketed (US. $) $1440 $1.584 $1.485 $1.456 $1.755

Overhead cost/kg marketed (US. $) $0267 $0249 $0213 $0.180 $0.175

Total cost/kg marketed (US. $) $2.104 $2203 $2069 $1.983 $2277

Total profit/kg marketed (US. §) $1900 $1.800 $1930 $2020 $1.720

Profit
Income over fingerling, feed
and overhead costs (US. §) $35841.59 $36381.56 $39,106.16 $43559.56 $49.612.69

Regression analysis

Another way of determining the relationship between F.C./U.G. and profitability is to treat crop economic data by
regression analysis (Fig. 1). These 2011 data represent one crop from a farm with 27 ponds and average pond size of

about 3.5 ha.

In this case, the correlation coefficient of 0.0007 shows practically no correlation between the two factors compared, pond
profitability and F.C./U.G.
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Perspectives

Clearly, these examples demonstrate that feed materially affects parameters on both sides of the profit equation. To better
understand feed economics, also consider the ratio between the selling price of shrimp and the cost of feed expressed in

similar units.

If shrimp sell for U.S. $4.00/kg, and feed costs $0.90/kg, the ratio is 4.44. Because of the significant impacts feed has on
crop yield, unit value, days of containment and water quality, it only requires a small improvement in these parameters to

more than equal incremental increases in feed costs.

(Editor’s Note: This article was originally published in the July/August 2015 print edition of the Global Aquaculture
Advocate.)

Authors

https://www.aquaculturealliance.org/advocate/use-caution-when-predicting-profitability-with-feed-cost-unit-gain-metrics/?headlessPrint=AAAAAPI,



1/19/2019 Use caution when predicting profitability with feed cost per unit gain metrics « Global Aquaculture Advocate

THOMAS R. ZEIGLER, PH.D.

Senior Technical Advisor

Past President and Chairman

Zeigler Bros., Inc.

400 Gardners Station Road

Gardners, Pennsylvania 17324 USA

tom.zeigler@zeiglerfeed.com (mailto:tom.zeigler@zeiglerfeed.com)

TIMOTHY A. MARKEY
Director of Nutrition and Technology
Zeigler Bros., Inc.

l”
‘\:1’

Copyright © 2016-2019
Global Aquaculture Alliance

https://www.aquaculturealliance.org/advocate/use-caution-when-predicting-profitability-with-feed-cost-unit-gain-metrics/?headlessPrint=AAAAAPI,


mailto:tom.zeigler@zeiglerfeed.com

