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INTRODUCTION  

 

Welcome. This manual and its associated Microsoft Excel (Excel) templates will help 

you explore the economic aspects of hornyhead chub aquaculture. Fish farmers or 

persons interested in assessing the viability of a hornyhead chub aquaculture venture 

should find the manual and spreadsheet informative and useful for evaluating the areas 

most critical to profitability. 

 

The template assumes that the chubs are either: 

 purchased as fry or fingerlings, or  

 hatched in an artificial spawning system. 

 

The tutorial covers inputting variables, sensitivity analyses, and printing results. It 

includes information on the assumptions underlying the template and troubleshooting 

tips. 

 

 

System Requirements: 

 PC computer running Excel (version 2003 or higher)  

 Hard disk with at least 20 MB free 

 Screen resolution set at 1024 x 768 for best viewing 

 

Note: Using older versions of Excel will limit your options. You may still be able to 

open, view, and print the standard template. There is also a component of the 

spreadsheet that does not run on a Macintosh computer.  You can still open, view, and 

change input data on a Macintosh, however, profit and investment information will not 

be calculated correctly.  

 

 

 

 

 

The spreadsheet model (hhrecycle.xls) is on the Web site 

http://www.seagrant.umn.edu/downloads/redtail_quick_guide.pdf.  
 

 

If you donôt have Excel running on your computeré 

You will need to install a Microsoft Excel Viewer. It can be downloaded from the 

Microsoft Web site at: www.microsoft.com/downloads.  

 

Once installed, click on program and launch the viewer.  

http://www.seagrant.umn.edu/downloads/redtail_quick_guide.pdf
http://www.microsoft.com/downloads/details.aspx?FamilyID=c8378bf4-996c-4569-b547-75edbd03aaf0&DisplayLang=en
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If you have Excel running on your computeré 

Copy the template file hhrecycle.xls located on the Web site to a directory on your 

computer. Double-click on the file and the template file should appear in the Windows 

Open dialog box.  

 

Once you click ñOpen,ò a warning message (Figure 1) will appear. Click on ñEnable 

Macrosò and the template should load properly. In newer Excel versions you may see a 

different Security Warning (Figure 2). Click on ñOptionsò and then on ñEnable this 

content.ò 

 

 

 
Figure 1: Warning Message. Click on ñEnable Macros.ò 

 

 

 

 
 

 
 

Figure 2: Warning Message. Click on ñOptionsò and then select ñEnable this 

contentò 
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If this message does not appear and another error warning appears, try the following: 

Exit from Excel. Launch Excel on its own (without opening the template). Go to 

Tools>Macro>Security and set the security level to medium. Reopen the template in 

Excel and you should be able to see the warning message above. 

Template Updates 

This template may be updated in the future. Check the Minnesota Sea Grant Web site 

http://www.seagrant.umn.edu/aquaculture/redtail for updates.  

If You are New to Aquaculture 

Two resources are available that describe the current status of baitfish aquaculture: 

 ñIndustry Profile: The Aquaculture of Baitfishò by Engle and Stone -- 

http://www.agecon.msstate.edu/Aquaculture/pubs/Baitfish_Profile.pdf 

 ñThe Status and Needs of Baitfish Aquaculture in the North Central Regionò by 
Gunderson and Tucker -- http://www.ncrac.org/Topics/baitfish.htm.  

 

A wealth of other aquaculture information is available at: 

http://www.ncrac.org/Publications/  

http://www.msstate.edu/dept/srac/publicat.htm 

aquanic.org/Text/publicat.htm 

http://www.seagrant.umn.edu/aquaculture/redtail
http://www.agecon.msstate.edu/Aquaculture/pubs/Baitfish_Profile.pdf
http://www.ncrac.org/Topics/baitfish.htm
http://www.ncrac.org/Publications/
http://www.msstate.edu/dept/srac/publicat.htm
http://aquanic.org/Text/publicat.htm
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TUTORIAL  

 

 

Throughout this tutorial, instructions are shaded. 

 

In this tutorial you will learn how to enter values into the Hornyhead Chub Template and 

change default values to explore how changes impact the profitability of a proposed farm.  

 

The Hornyhead Chub Template uses only one worksheet. The worksheet is organized 

into a rectangular grid containing vertical columns and horizontal rows. Only a small 

fraction of the active worksheet appears on the screen at one time. You will need to scroll 

up and down, and pan right to see other areas of the worksheet. A column letter above the 

grid, also called the column heading, identifies each column. A row number on the left 

side of the grid, also called the row heading, identifies each row.  

 

The intersection of each column and row is a cell. A cell is referred to by the coordinates 

of a column and a row. For example, cell reference "C5," refers to the cell located at the 

intersection of column C and row 5. A range is a series of two or more cells, normally in 

a column or row or a rectangular block of cells. Just as a cell reference indicates the 

location of a cell on the worksheet, a range reference indicates the location and size of a 

block of cells from upper-left to lower-right, separated by a colon. For example, the range 

reference A1:B3 references the cells A1, A2, A3, B1, B2, and B3. 

 

Turn your computer on.  

 

Make sure your printer is hooked up, loaded with paper, and turned on. 

 

Load the Hornyhead Chub Template,  hhrecycle.xls. 

A Tour of the Hornyhead Chub Template 

When you open hhrecycle.xls, you will see the worksheet: the Hornyhead Chub 

Template, a.k.a. "Hornyhead Chub Culture Economic Analysis."  This worksheet is 

divided into eight sections: 

 

1. Main Input Form 

2. Income Statement Projections 

3. Spawning System Capital Expenditure 

4. Template Assumptions 

5. Cash Flow Analysis 

6. Balance Sheet Projections 

7. Total Capital Expenditure (RAS) 

8. Start-Up Investment Requirements 
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You will have to scroll down and across the worksheet to access all the sections. The 

only cells you should manipulate are located within the "Main Input Form" and 

"Template Assumptions" sections. They are highlighted in yellow. 

 

Main Input Form  

There are two parts to the Main Input Form (Figure 2):  

 Major Input Values  

 Recirculating Aquaculture System (RAS) Setup 

 

These parts, and more importantly the 20 variables (Table 1) within them, drive the 

economic predictions found in the "Projected After Tax Profits" cells and elsewhere. 

These variables can impact the success or failure of the project. For example, in cell C9, 

the selling price of the chubs is specified at $10.00 per pound. If the actual selling price 

changed, profitability (as shown in cell range E21:I23) will be affected.  

 

Data cells that you can manipulate to test different scenarios are highlighted in yellow. 

All the primary variables are briefly described in Table 1. Details on how to change these 

variables are provided in ñChanging Input Variables,ò page 17. 

 

 

 
Figure 2: Main Input Form  
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Table 1: Main Input Form Variables and Default Values 

Cell 

Ref. 

Variable Default Description 

C7 Building spawning system 

(S) or buying fry (F) 

S ñSò sets up the template for constructing the 

artificial spawning system. Entering ñFò sets 

up the template for purchasing fry/fingerlings.  

C8 Do you need to buy land 

or buildings? 

Y ñYò means you need to buy land or buildings. 

ñNò means you do not. 

C9 Selling price of baitfish $10.00 Expected wholesale price per lb. for the 

baitfish. 

C10 Fry/fingerlings mortality 

rate 

25% Estimated mortality rate of either purchased 

or spawned fry/fingerlings. 

C11 Cost of fry/1,000 $10.00 This cell is only active (changes outcomes) if 

ñFò is entered in cell C7. Enter the cost of 

1,000 of fry or fingerlings.  

C12 Construction cost of an 

RAS (cost per size in 

gallons) 

$7.00 Estimated cost of the equipment based on per 

gallon of capacity. Costs typically range from 

$3 to $10/gallon. 

C13 Amount of feed needed 

per pound of fish yield 

1.20 Estimate the amount of feed in lbs required 

for every lb. of fish yield. 

C14 Feed cost per pound $0.50 Estimated cost of feed per lb. 

C15 Cost of building 

Construction per sq. ft. 

$10.00 This cell is only active if ñYò is entered in C8. 

Enter the cost of construction per sq. ft. to 

calculate the total fixed costs for the 

construction of the building. 

C16 Cost of land per acre $1,500 This cell is only active if ñYò is entered in C8. 

The cost of land entered here is used to 

calculate the total fixed costs for land. If you 

already own the land enter 0. 

C17 Cost of capital (loan rate) 6% Prevailing interest rate for taking a loan to set 

up the RAS. 

C18 Farmer's equity investment $60,000 The amount that the farmer is willing to 

invest from the farmerôs own cash.  

C23 Expected yield (lb. of 

fish/gallon of tank water) 

0.5 Enter the pounds of fish expected to be 

harvested from the RAS per gallon of tank 

space.  

D29: 

H29 

Total tank capacity 

(gallons) 

40,000 Enter the gallons of water available for 

rearing fish for each of five years. 
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Calculated cells: 

 

C19 Amount to borrow  

 

Clicking on the ñCALCò button in cell B20 

generates the amount of the loan that the 

farmer would need to fund the project. This 

calculation is based on the cash the farmer is 

investing and the other variables entered. 

This button does not work in the Excel 

Viewer or on a Macintosh computer. It must 

be clicked every time a change is made to the 

variables. 

C20 Cash at end of first year  

 

This is a calculated figure based on the 

equity amount invested and the loan taken. It 

is the amount of cash left at the end of the 

first year based on updates to the amount to 

borrow (C19).  

C21 Five-year return on 

equity investment 

 

 

This is a calculated figure for returns from 

the annual cash flows generated by the RAS 

after five years. This figure is calculated 

using Excel's IRR function based on the 

farmerôs equity investment and free cash 

flows generated. 

D31:H33 Fish yield expressed in 

pounds, gallons, and 

numbers 

 

 

These calculated values indicate the quantity 

of fish expected each year, expressed in three 

units. 

 

 

Scroll or page down to 2. Income statement projections (B36). 
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Income Statement Projections  
 

 
Figure 3: Income Statement Projections 

 

 

This section displays profit and/or loss calculations in standard economic terms. The 

calculations and hence, the economic viability of the Recirculating Aquaculture System 

(RAS), are based on the main input variables and template assumptions.  

 

Gross Revenue (D38-H38) ï is all the money flowing in without factoring in expenses. 

(calculated as the yield from one year earlier multiplied by the selling price (C9)).  

 

Gross Profit (D56-H56) ï is gross revenue minus the costs associated with either buying 

or spawning fish and then keeping them alive (total cost of sales (D55-H55)). For 

example, if fry/fingerlings are purchased (they aren't in this example), row 43(D-H) 

would display the cost of that purchase, which would then be deducted from gross 
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revenue, along with other variable costs. Here, cost does not include constructing the 

spawning system.  

 

Profit Before Tax (D72-H72) ï is the gross revenue minus total costs (D71-H71). Total 

costs include those associated with either buying or spawning fish and then keeping them 

alive, and various administrative expenses, depreciation, and interest payments. 

 

Profit After Tax (D74-H74) ï is profit before tax minus taxation. This calculation is also 

displayed in the blue box "Projected After Tax Profits" in the Main Input Form (E23:I23) 

to make the template easier to use. You can immediately see the impact of variable 

changes on after tax profit without having to scroll down. 

 

Retained Earnings (D75-H75) ï the accumulation of profit after tax. 

 

Scroll or page down to 3. Spawning system capital expenditure (B77). 

 

Spawning System Capital Expenditure 

 

 
Figure 4: Spawning System Capital Expenditure 

 

If ñSò appears in cell C7, like it does in this example, the fry were spawned, not bought. 

This section of the template defines important aspects of constructing and maintaining a 

spawning system. The values generated within this section are factored into other 

calculations.  
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Total yield in numbers of fish (D33-H33) and the template assumptions are used to 

calculate the number of brood stock needed (D82:H85), space needs, and electrical 

expenses. Since a male requires a minimum of one square meter to spawn, the size of the 

spawning system in square meters equals the number of males.  

 

The values in column C were copied from template assumptions as follows:  

 C88: 43,560 square feet in one acre (from C121) 

 C90: 2 months in a spawning period (from C117) 

 C94: $1.50 to move a square foot of earth (from C120)  

 C97: spawning area depreciates by 20% each year (from C122) 

 

Capital expenditures for the estimated spawning area (D94:H99) also need to be factored 

into the costs of raising hornyhead chubs to market size. The value of the spawning 

system depreciates every year at an annual assumed rate that causes it to be worth 

nothing (as far as taxes go) by the end of the fifth year (H99).  

 

 

Scroll or page down to 4. Template assumptions (B102). 
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Template Assumptions 

 

 
Figure 5: Template Assumptions 

 

Four broad categories of assumptions drive the template; these are: 

1. Baitfish -- values associated with the species such as the estimated number of 

baitfish contained in one pound or in one gallon. 

2. Spawning System -- costs and values associated with building and operating a 

spawning system. 
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3. Operating Cost -- costs and values associated with growing baitfish in an RAS, 

such as labor and the treatment of sewage. 

4. Financial -- values associated with inventory, invoices, taxes, loans, and the 

reinvestment of earnings. 
 

Before starting a baitfish business, it would be prudent to examine and update the default 

values in this section. Changing any one of the assumptions may significantly alter the 

success of the business. 
 

Scroll to the top of the spreadsheet and pan right until you see ñ5. CASH FLOW 

ANALYSIS (RAS)ò (K4:Q42). 

Cash Flow Analysis 

 

 
Figure 6: Cash Flow Analysis 
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The cash flow analysis of the RAS describes the amounts of cash changing hands as a 

result of certain categories of transactions such as operating, financing and investment. 

Cash flow analysis is important because throughout the life of the project, the ability to 

pay cash determines solvency. 

 

Cash from operations (M7:Q9) is net after tax profit (identical to E23:I23 and D74:H74) 

with depreciation added back in to reflect actual cash.  

 

To calculate net cash from operations (M17:Q17), cash from operations is reduced by 

accounts receivable (amount owed by customers) and accounts payable (amounts owed to 

suppliers), and adjusted by inventory and assets (calculated from the balance sheet cells 

K48 to Q92).  

 

The cash flow generated by investments (M26:Q26) is calculated from the balance sheet. 

Negative figures indicate expenditures (cash going out). In this project, it is assumed that 

investments are only made in the first year; realistically, expenditures might be required 

at any time during the five years to upgrade or maintain fixed assets. 

 

To purchase fixed assets, financing transactions need to be made. The farmer will 

probably invest some of his or her own money into the project. Most likely the farmer 

will also need to take out a loan. These financing transactions are shown in M33:Q36. 

Positive investment figures indicate proceeds (receipts from loans) and negative 

investment figures indicate payments made to these loans.  

 

The default values show that no short-term loans were taken and the farmer invested 

$60,000 (M35; elsewhere called farmer's equity (C18) and capital stock issued (M83)) in 

the first year. The default loan period is 10 years (assumption C139). Net cash from 

financing (M36:Q36) is the sum of the loans and equity. 

 

Net increase (decrease) in cash is the sum of net cash from operations, from financing, 

and cash proceeds from investment. This number is added to "cash at the beginning of the 

period to generate cash at end of period. Cash at end of period (M42:Q42) is a critical 

success measure for the project. If the project is to remain solvent, cash reserves should 

grow every year. 

 

Scroll down to 6. Balance sheet projections (K48).  
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Balance Sheet Projections 

 

 
Figure 7: Balance Sheet Projections 

 

 

The balance sheet provides a snapshot of the project at the end of each year and is 

divided into two major sections: assets and liabilities. Total assets (M72:Q72) should 

equal total liabilities and stockholders equity (M87:Q87). If they do not balance, 

M90:Q90 will show the difference.  
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The assets section is divided into:  

 Current assets (M52:Q56) ï liquid assets like cash and accounts receivable, and  

 Fixed assets (M59:Q70) ï assets that cannot be easily converted to cash.  

 

The liabilities section is divided into liabilities that need to be paid quickly (Short-Term 

Debt) or over a longer time (Long-Term Debt). Stockholders' equity reflects the amounts 

paid into the project by its owners and profits accumulated by the project. Note that in 

this example, total stockholders' equity (M86:Q86) is increasing every year, which is 

generally a goal of businesses. 

 

Scroll down to 7. Total capital expenditure (K94). 

Total Capital Expenditure 

 

 
Figure 8: Capital Expenditure 

 

The total capital expenditure section describes the major items purchased based on the 

choices entered in the main input form. For example, the amounts to be spent on land and 

buildings are calculated in this section based on the template assumptions. In this 

example, the cost of setting up a 40,000-gallon system and purchasing associated land are 


