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MISSION STATEMENT

Aquaculture presents exciting challenges to a business owner, creating a
business that relies on growing living organisms is not easy. Knowledge and
skills required include: biology, construction, and business management. This
software is intended to assist growers in understanding the financial elements of
managing their business. AquaPlan was designed as a stand-alone piece of
software (doesn't require any other application software) so that it would work
for a grower regardless of what spreadsheet software a grower has, if any.
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COMPUTERS AND BUSINESS MANAGEMENT

IN COASTAL AQUACULTURE

I. Introduction
The Value of Plgnning

When was the last time you went on a trip or vacation without malﬁing
any plans? Unless your life is a credit card commercial, probably never. At the
minimum there is packing, making travel arrangements (buying a ticket,
gassing up the car) and checking your finances (stopping by the eash machine).
Knowing where you are going, how long you can stay and what you want to do
when you get there is generally helpful but not mandatory when going on
vacation. Although this example may seem extreme, the point is that we usually
have a plan. The level and structure of the plan vary depending upon
conditions, goals and personality of the planner. Some people may keep a
detailed calendar and list of things "To Do," these are their road maps. Others
have an internal plan, or map, that guides their decisions and actions. Some

Jjust seem to be lost.

There are many things to consider when starting and operating an
aquaculture business, evaluating the market, deciding what to grow,

determining where to grow, getting the appropriate permits, etc. All of these



factors are important and many are interrelated. The result is that the amount
of research and synthesis of information needed can be overwhelming. Getting
lost is to be expected. Howevér, if one must be lost it is preferable to dosoin a
safe environment. That is why you need a plan, It may seem a little premature
to start planning without understanding all thié information. Itisn't. The first
part of the plan is establishing where you want t§ go or your goals, This
provides the proper perspective for evaluating the information collected. The
primary goal maybe selling enough oysters to provide a certain level of personal
income. This goal is stated in broad terms that are measurable and easily
understood. Even those that have never heard of aquaculture such as investors,
bankers, and lawyers, will comprehend what you are trying to achieve.
Constraints must also be considered. Constraints may be biological, legal
(regulatory), or financial. The amount of money available for investmeﬁt, will in
part determine the size of operations and the business' ability to generate

revenue and returns.

Usually through the course of research some basic strategies begin to
form. Commit these thoughts to paper. Like all good reporting the questions of
what, when, how and why need to be answered. Having these strategies in
- writing makes the research effort more tangible. It also facilitates finding gaps
in information or potential problems. Develop a consistent format for writing
the strategies. Hach strategy can then be evaluated systematically based on its
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potential for achieving the goal. Strategy analysis at this point can be as simple
as a list of pros and cons. Remember that plans can change and your
commitment at this point is to the primary goal not a particular strategy. It may
be possible to incorporate some of the elements of various strategies, to combine

strengths and minimize weaknesses.

| After finding the best alternative, then it is important to commit to that
strategy and proceed with the writing of the business plan. This is simply an
expansion of the written strategy. A business plan is important for many
reasons. Having something in writing increases the sense of commitment and
reduces the potential for miscommunication. The more people needed to achieve
the business' goals the greater the need for a written plan that addresses goals,
constraints, and expectations. A business plan is also a valuable yardstick for

measuring the business' progress.

There are two acceptable results.from any planning exercise: proceeding
with the execufion of the plan or deciding not to do it. Through the course of
planning and systematically evaluating various alternatives, it may become
evident that accomplishing the goal is not feasible, given the constraints.
Learning that aquaculture is not a viable business opportunity for you can be
quite valuable. The planning process might identify what is the limiting
constraint, allowing entrepreneurs to focus attention on research, technology,
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market trends, or regulations that are likely to affect that factor.

Any business environment is dynamic and changing. Uncertainty
generally increases whenever living organisms (including employees) are
included in the equation. This means that plans need to be somewhat flexible.

The best way to make a plan flexible is to build in contingency plans.

Although we anticipate revenues by 1995,
we have obtained a line of credit that along with cash reserves
is more than projected expenses through 1996.
or
Although freezing is not expected at the production site
we can quickly move or submerge any gear

likely to be damaged by ice or severe winter weather.

Plans, plans, contingency plans....alot of .ﬁme can be spent generating
plans and evaluating alternatives. There are two things that can make
planning more efficient. The first is having good information, so the focus
remains on what is probable rather than what is possible. The second is a

computer.



The Value of Computers

Computers are power tools and like a drill or a saw, they allow the skilled
user to do things more quickly, precisely, and consistently. In this analogy,
software can be equated with attachments. There are three basic software
applications that are capable of serving most business needs: word processors,
spreadsheets, ‘and databases. Frequently new computers have these
applications pre-installed. The pre-installed software may-be a single integrated
program that contains all of these applications or each application may be
installed separately. Benefits of the integrated package are the ease of sharing
information between the applications and many commands are the same. A
possible disadvantage of an integréted package is thé.t it will not have as many

specialized functions as a collection of individual software packages.

Uses for a computer include:
1. Storing, organizing and retrieving information such as customer
~ names, addresses and phone numbers.
2. Performing complex mathematical computations quickly and

accurately, such as a loan amortization schedule or cash flow

projections,
3. Preparing the same activity frequently and accurately;
4, Printing information quickly and accurately.



How Planning and Computers Facilitate Business Operations

What if the basic strategies developed in the planning stages were
committed to disk rather than paper? Usinga comput'ér and word processing
software, once the first strategy is written, then subsequent strategies can be
created by editing the original document. The result is that all potential
strategies are in a consistent format. As more information is obtained to "fill in

the gaps" then it can be added to the written strategies,

Besides "writing-up" the strategy it is important to "crunch the numbers."
In terms of business planning a spreadsheet program is the most versatile tool
for small business owners. Spreadsheets organize data and you can include
formulas in a spreadsheet to make calculations with the data, By using
formulas in the spreadsheet, routine calculations can be made with increased
speed and consistency. Accuracy, however, depends on the formula. An error in
the formula will result in a systematic error in the results._ One of the most
valuable uses of computer in business planning is the ability to examine "what-

if" scenarios.

To be competitive athletes must practice and train. Computer simulations
or models are a way of "training" for business. It allows the manager to evaluate
the likely consequences of events and formulate an effective response. The
value of this training is that you can look at the available options over a longer
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period, ponder them and think them through completely. Frequently when a
crisis arises the immediate problem must be solved. The time or the level

headedness to consider the consequences of a solution are not available.

For example, the primary water supply for a research facility growing
tilapia connected with the fire hydrant system. ‘The system used surface water
and for reasons of safety the lines were periodically chlorinated, not particularly
healthy for the fish. Occasionally the safety staff forgot to notify the
researchers, and one day a worker smelled chlorine in the green houses. This
sparked a mad dash to change all the systems over to the well, saving many fish
and valuable research. Crisis averted nofmal activAities resumed and everyone
forgot that the water going into the tan_ks was a chilly 55°F rather than the
customary 82°F. Fortunately the afternoon feeding came before temperature
shock, and none of the fish died. Although contingency planning had included

an additional water source, lack of training was nearly very costly.

It is not unreasonable to assume at some point someone will forget
protocol or a natural disaster will strike. While these are beyond your control,
your response isn't. Over a 10 year planning horizon many things are likely to
‘change that you have no control over: interest rates, fuel prices, etc. Some of
these may be predictable others not. By using computer simulations and models
however there is at least some inkling of the magnitude of these events. This
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game of "what-if" can prepare the business owner, so that during a crisis
precious time is not spent ﬁguring out what to do, but doing what needs to be

done.

Sometimes opportunities are also time critical. Suppose that halfway
through the first production season, the opportunity to buy equipment at a
discount presents itself. However, no oysters have been sold and the revenue for
buying the equipment is not available. By having a business plan, financial
statements and a spreadsheet to analyze the alternatives, it is possible to
explain and document the benefits of buying the equipment immediately, rather
than waiting six months. This information could then be used to obtain a loan.
Although there are no guarantees, a business plan and financial analyses

generally increase the probability of loan approval.

Spreadsheets are versatile tool for small business owners but, they are

- ambiguous. An empty spreadsheet is like a blank sheet of paper and a
caleulator. The format and formulas are set by the user. Although it is
wonderful to know that you can do anything, for the novice the nagging question
"what do I do" keeps ringing in the ears. That is why we created the AquaPlan
software. AquaPlan consists of pre-programmed and pre-formatted financial
statements and ratios for shéllfish aquaculture, It is possible to examine the
financial consequences of variables such as survival, equipment costs, ete., by
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simply changing their value. Besides providing quick useful information to the
business owner it provides an introduction to spreadsheets in a structured

environment.

Despite a very defined target audience for this software, each aguaculture
operation is unique. Once the understanding of spreadsheets is developed, it is
likely that each business owner and or manager will think of ways that the
software could be improved or tailored to their operafions. We hope that with
this software, an owner or manager will develop sufficient understanding and
confidence in the use of computers for financial planning that they will invest
time in writing spreadsheet routines that are more tailored.to their operations.
With this in mind, the next section addresses the basics of business planning
and spreadsheets. Additionally a Lotus (version 2) compatible copy of the
sample spreadsheet is included on the diskette. This file can be read by most
DOS rand Windows compatible spreadsheet programs. This should save some
time in custom programming a spreadsheet to meet specific business needs.
However, some time will be needed to unprotect cells and trace items through

the spreadsheets.



II. BUSINESS PLANNING WITH SPREADSHEETS

Financial planning is crucial to business success. Before the arrival of
personal computers and spreadsheet applications, the ability to "test" different
contingency scenarios' impact on financial performance was a tedious paper, pen
and calculator debacle. Every time a change was made to a number (such as the
sales price of your product), numbers would have to be changed throughout most
of the financial statements. Spreadsheets automate this function, and make it
easier not to make errors of omission, which are common when trying to

manually "hunt" all the other areas in the statements that needed change.

Another advantage this "automated" sensitivity analysis provides is to
allow those who are interested in particular changes a quick way to visualize the
bottom line when their idea for a change is implemented. For instance, if you
and a partner disagreed on a particular item to be purchased because of price
and performance, you could quickly put both purchase prices into the electronic
spreadsheet and see what the financial impact would be. This kind of analysis
can be extremely helpful in the decision making process. This ability to do
analysis, as well as provide outside persons with a vested interest (such as a
financial institution) with projections and performance data quickly and in an

understandable format is invaluable.
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Production Schedule [ Statement

A production schedule or statement as it is sometimes called, is simply a
basis for the production you plan to accomplish. It is a basic listing statement of
how many of what you plar_i to produce in its simplest form. It takes your basic
- production assumptions (such as grow out time) and puts them into spreadsheet

format that can be used to formulate other numbers in financial statements.

The statement used in AquaPlan places assumptions about biological
conditions (such as animals stocked, survival, density, etc.), equipment,
expenses and revenue in spreadsheet (tabular) form. These numbers then form

the basis for the rest of the financial statements.

Initial I nvestmeﬁt Schedule

The initial investment schedule gives a listing of where money will be
spent. All initial purchases to start-up the business are found here; quantities
are based on the production schedule. (If you are growing oysters, the number of-
oysters and the grow-out system would determine how much would show up
here for trays or bags for growing purposes.) Other capital items require that
the owner have an accurate estimate of what is needed and what it is likely to
cost. Once reliable estimates are obtained, the investment schedule provides a

rough draft of capital needed for initial and reinvestment.
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The capital cost and investment schedule in AquaPlan requires you to
input quantity, price, salvage value, and maintenance numbers in for all initial
purchases relative to the business, as well as start-up costs. Information is also

required about taxes, financing, and cash availability.

Depreciation

A depreciation schedule shows how assets "lose" value over time. Many
people argue that their assets don't really lose value. However, if just for tax
purposes, depreciation is very important. For instance, if you were spending
$100 on a piece of equipment with a legally deﬁneci depreciable life of 10 years,
you could have a $10 tax deduction for 10 years. It also helps to see how much
money over time should be considered for replacement reinvestment so that cash
crunches can be minirrﬁzed when items eveniually do need replacement.
Depreciation is also used to estimate the future "market value" of assets, These
"market values" are needed to evaluate the net worth of the business. These
values also providé an estimate of capital that could be generated if the company

sold these assets.

Loans {Financin

This spreadsheet explains where credit is being used, and what for such

as land, machinery, operating funds, ete. This statement is valuable to outsiders
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(such as financial institutions) so that you can demonstrate a real plan for using
your acquired funds. It is very valuable to you because you can follow the cost of
debt (interest) and easily program in a change in interest rates to determine if a
financing is worth the effort. Closing fees are important and usually negotiable,

so don't forget to consider these.

AquaPlan has a statement called "Loan Amortization" that calculates
payments, balances, interest, etc., for all categories of credit (Land and

Construction; machinery; non-machinery; and operating loans.)

Cash Flow Statement

The cash flow statement is the day-to-day bottom line instrument for the
operator of a business. The statement does not give an idea of profitability like
the income statement, but it does give a very direct picture of a most important
business concept: money in must exceed money out. That is really what a cash
flow statement is. It takes all cash items in, subtracts all cash paid out, and
shows what is left. .Financial institutions are very interested in this statement,
as well as other creditors. It shows whether on a projected basis, the business

can meet its financial obligations.
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The AquaPlan cash flow statement is very simple. First, there is a listing
of all "positive" (cash in) items, such as beginning cash, revenues; interest,
loans, etc. This is followed by a listing of all "negative" (cash out) items such as
capital investments and expenses. Subtracting negative items from positive
items yields a subtotal, which is net cash before an owners draw. An owner's
draw is what the p-roprietor takes out of the business for his own personal
compensation, which is separate f.rom an owner's salary, if there is one. This
leaves anv ending cash balance for the operational period (one year). An
internal rate of return IRR) and net present value (NPV) of the operation are
calculated for you by AquaPlan. An IRR is the discount rate that equates the
net present value of cash flows to zero. The NPV is the present value of all cash
inflows and outflows of a business at a discount rate. An owner's discount rate
is the expected rate of refurn for an alternative investment of equal risk. The

discount is generally greater than 15%.

Balance Sheet

The balance sheet is the most misunderstood of the financial statements
by those who are not familiar with them. Very simply put, a balance sheet says
this; the net worth of a business equals the sum of the assets minus the sum of
the liabilities. This statement is used by financial institutions to calculate

various ratios that help give them and idea not only of the performance of your
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business, but an "equalized" way to compare it to other similar businesses.
(Doing this internally can also give the operator of the business a way to gauge

performance and look for ways to improve.)

AquaPlan provides an annual proforma balance sheet, dividing assets
into current and fixed categories. It then performs for you eight calculations
that are used by managers and creditors to evaluate the company's performance.

These ratios are:

Current Raotio. This measures liquidity. It is calculated by dividing

current assets by current liabilities.

Working Capital, Working capital is the excess of current assets over

current liabilities. This is conceptually the funds available for everyday
operations. It is important to note that these funds are often not directly
available, and is only an approximation of what can be raised to fund the
business on short notice. For example, accounts receivable are generally'
considered current assets However, there are no guarantees that you will

get paid in a timely fashion.
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Debt to Asset Ratio. This is a measure of indebtedness to "asset value" of
the business. It is calculated by dividing total debt by total assets. In

simple terms, this is a measure of what you owe relative to what you own.

Leverage Ratio. This is used to measure the level of profitability. It is

calculated by dividing total average assets for the period by shareholder's
equity. In the case of a single proprietor, the net worth line from the

balance sheet is often substituted for an equity number.

Return on Assets. (ROA) This is used to determine profitability, based on
the level of assets owned by the business. It is calculated by dividing net
income (with the addition of interest expense) by average total assets for

the period.

Return on Equity. (ROE) This is used to caleulate a measure of

profitability based on equity or net worth. It is calculated by dividing net |
income by average shareholder's equity for the period. (Again, for a

proprietor, net worth is often substituted here.)

Asset Turnover Ratio. (ATR) This is also used as a profitability measure.

It is calculated by dividing revenues by average assets for the period
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measured.

Income Statement

The income statement, at first glance, looks a lot like a cash flow
statement. The difference is that severél non-cash items show-up on the income
statement. Things like depreciation (which will eventually have to be
reinvested, so it is "spent") and adjustments to inventory are deducted from or
added to ‘income here. Basically, income less expenses (cash and non-cash)
equals net income. Financial institutions use this statement to help determine
the profitability of a business. You could be paying all your bills, according to
the cash flow statement, but you haven't allowed money to replace items as they
wear out, which will effect future profitability. That is why noncash items, such

as depreciation, are placed in the income statement.
The income statement generated by chuaPlan is very simple. It categories
are cash income, cash expenses and non-cash adjustments to income.

Subtracting cash and non-cash items from income yields net income.

Enterprise Budget

An enterprise budget is simply a budget for your operation, It uses

revenues matched with expenses, to calculate "standard" business numbers used
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to evaluate performance. It is useful in that it separates fixed from variable

costs,

The AquaPlan enterprise budget separates items into these three
categories and calculates for you useful information such as break-even costs
and quantity (how much has to be sold to cover fixed costs), margin per unit of
sale (oyster, clam, etc.), survival rates necessary for break-even, average

variable cost and average fixed cost per unit of sale.
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III. SPREADSHEET BASICS

An electronic spreadsheet is a representation via computer of the same
concept most pec;ple use when organizing numbers-on paper. Normally,
numbers are organized by columns and rows, to facilitate mathematics. An
electronic spreadshéet is just the same, except, where we might manually write
in the answer for adding (or performing any other mathematical calculation) on

paper, we enter a formula telling the electronic spreadsheet to do the math for

us.
"Math Example" "Spreadsheet Equivalent"
4 A
+ —2 1: 4
6 2: 2
3:(A1+B1)

Note that only on your command line will cell address "A3" display (A1+AZ2). In the

space allotted to that cell, the number "6" will show as the result of the calculation.

Menus
Menus appear at the top of the spreadsheet. The user activates the menus

when certain commands are needed. While the menus are on the screen, you
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cannot move about the spreadsheet. The menus tell the spreadsheet application
what instructions to carry out. There are two ways to access menu items. The first
is to use the arrow keys to highlight the item and follow this with the "enter" key.
This activates the highlighted command. A second way to access menu items is to

press the first letter of the menu command you want.

In AquaPlan, if you perform a function and temporarily "lose" the menus
from the top of the keyboard, simuitaneously press the "Alt" and "M" keys to access
the AquaPlan menus. This will bring the menus back into view. In other

applications the "/" or "Alt" keys bring up the menus.

)
Qd.
gl
]

A cell is a Jocation where data or formulas can be stored in a spreadsheet.
Across the top of the spreadsheet window, there are alphabetical letters, vertically,
down the left side are numbers. Think of a crossword puzzle. Cell "A2" is the space
in where column A meets row 2. "A2" is known in spreadsheet terminology as a cell

address.

Cell Pointer

The cell pointer shows where you are in the spreadsheet. This area is

usually highlighted with shading or a different color. You can move from cell to cell
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by using the arrow keys on the keyboard or by using a mouse. Another way to
move around is to use the page up and page down keys. These will move you
further than arrow keys. If you get lost "paging around" a spreadsheet, use the

home key. It will return you to the upper left hand cell ("A1").

Sauirng a File

While open, spreadsheets keep their data in temporary memory (that
disappears when you shut the computer off or exit the application). Therefore, to
make a permanent copy of your work, you must save the spreadsheet. Select the
"Save" item from the spreadsheet and give the file a name. The name can only be 7
characters long. Do not assign a "suffix" as the spreadsheet application will assign
one for you. (A suffix is a "." followed by three l;atters identifying the type of

spreadsheet you have.)

Errors

If when working with a spreadsheet, your computer beeps and you see an
error message in the upper right hand corner, you have done something the
electronic spreadsheet doesn't understand. Try pressing the "Esc" key and try the
operation again. If a more detailed error message appears, follow the instructions
given. You may have given an out of range number or a number in the wrong

format,
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IV. TUSING AQUAPLAN SOFTWARE

Getting Started

One of the goals established in this project was to minimize the equipment
and software needed for using the software. The AquaPlan software is stand-alone,
requiring only the basic disk operating system (DOS) and a 3.5" high density
diskette drive. The software is limited to one diskette so it can be operated from the
floppy disk drive or installed on the computer's hard drive, if available. Like most
things computers and diskettes can break. Usually the worst part is the frustration
from losing the information that you have worked hard to create, and the time that
it will take to recreate it. Therefore, it is important to save your work and back-up

frequently.

Creating a Back-up Diskette.

1) You will need a blank high density diskette

2) Start the computer

3) Insert the diskette in the appropriate sized diskette drive (A: or B:).
4) Change drives, t&pe "A:" or "B:"

5) Press "enter"

6) Type "diskcopy"

Vs Press "enter"
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On older computers it may be necessary to provide source and destination drives to
do this:

type "diskcopy A: A:" or "diskcopy B: B:"

The computer will display the following message "insert the source diskette into the
drive and press enter. Follow the remaining directions on the screen exchanging
the diskettes as prompted. When copying is completed, the computer will prompt
"D_o you want to copy another diskette, Y/N ?" Type "N" (upper or lower case) to

return to the system prompt. Label and store the back-up diskette in a safe place.

Installing AquaPlan

1) Turn on your computer

2) Insert the diskette into the appropriate sized disk drive;
usually A: or B:

3) Change drives to where the diskette is located "A:" or "B:"

4) Type "install" |

5) Press "enter"

You will be asked, "Do you want to proceed with installation?" If you want to
install, press Y (upper or lower case), any other key aborts the installation. The
next message that appears is: "Installation can be stopped at any time by pressing
"etrl" and "¢" key simultaneously, ctrl-c. The installation software creates the
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subdirectory C:\coastal on the computers hard drive (C:), then copies the files from

the diskette to the new subdirectory. After installation is complete, you will be

asked "Do you want to start the software now? Y/N" Pressing the Y key (either

case) starts the software. Pressing any other key results in the following the

message: "To start the software go to subdirectory C:\coastal and type start", then

returns to the system prompt (A: or B:).

Starting AquaPlan

Installed on the Hard Drive

1)

2)

3)

4)

Turn on the computer

At the system prompt "C:" Change to the coaétal subdirectory
"éd\coastal"

Type “'start"or "AquaPlan"

Press "enter"

From the Floppy Disk Drive

iy
2)
3)
4)

5)

Turn on the computer

Insert the diskette

Chaﬁge to the appropriate disk drive ("A:" or "B:")
Type "start" or "AquaPlan"

Press "enter"
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It will take a few seconds for the software to start-up, so be patient. You will next
be asked to select a file to run. Using the down arrow highlight the file you want to
run, then press "enter." When you first start the only choice available to you should
be "sample.jwk". As you modify the spreadsheets, examining various possibilities,
use the "Save" and "Different-Name" menu commands within AquaPlan to create a
new spreadsheet. The .jwk file extension identifies files that AquaPlan can execute
or run. In the future, when starting AquaPlan your new files will be a;railable for

selection.

Working with AquaPlan Spreadsheet Menus

A custom menu is available when AquaPlan is started. To activate this
menu from within the spreadsheet press the "alt" and "m" keys simultaneously, alt-
m. The menu presents several options. Using the left/right arrow keys or the first

letter to highlight the menu items, press "enter" to select the highlighted item.

VIEW -
It lets &ou select which spreadsheet to view. Spreadsheet choices are:
- Amortization--loan schedule;
- Assumptions--production schedule, variables and assumptions;
- Bélance--balance sheet or net worth statement;
- Enterprise--enterprise budget;
- Capital--capital investment worksheet;
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- More--additional choices

- Depreciation--depreciation schedule

- Income--income statement

- Investment--capital investment schedule for 10 yrs.

- Quit--exits the menu system

SAVE -
It lets you save your changes.
- Same-Name updates the original spreadsheet with the new
information;

- Different-Name creates a new spreadsheet,

This option can be used to create a series of spreadsheets that examine the effects of
different variables. Done systematically this can be a sensitivity analysis, or an
examination of best-case and worst-case scenarios. Coding filenames can
sometimes be a little difficult since they are limited to eight characters. The .jwk

file extension which identifies the executable files is automatically added.

PRINT -

Sends the selected spreadsheet to the printer.
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- GRAPH -

Displays or prints one of the graphical analyses.

CHECK -

Marks out of range entries in the assumptions worksheet.

EXIT -

Exits the software.

QUIT -

Turns off the AquaPlan menu panel.
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V.  BUSINESS PLANNING AQUAPLAN SPREADSHEETS

'~ Many functions in the AquaPlan spreadsheets are already programmed.
The cells containing these formulas are protected. Other cells require that the
user input accurate data, these cells are unprotected. If your computer has a
color monitor, then the data in unprotected cells (those you can change) will be
green in color.

Assumptions

Production is an integral part of any manufacturing process and the
aquacﬁlturist is essentially a manufacturer, that uses biological processes. The
purpose of the spreadsheet entitled, Important Assumptipns and Expectation,
"ASSUMPTIONS" is to provide an organized table that details assumptions
related to the biological and financial management of the firm. The first part of
the program is simply .record keeping and labeling. Cells A1-A4 contain the title

of the simulation. In this case the following descriptive title was selected:

Oyster Aquaculture
Floating tray (wood) Grow-out System
1 man operation w/expansion

Proforma
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An alternative might be to use the company name, strategy, and site. The word
"proforma" needs to appear on all statements other than actual farm records.
This identifies these statements as projections rather than decumentation of

historical performance,

General Assumptions

The first set of assumptions are general and are set for the entire planning
horizon. These items that are not likely to change from year to year. Included in
this list are tray size, the number of trays that will fit on a tether, and the first
year of operations. Most of these titles can be changed to reflect production
practices. For instance, a bay scallop grower using racks and bags would change

oysters to scallops, trays to bags, and units to racks.

Tray size (B9) is the size of the container in square feet. Trays/unit (B10)
is how many tray's a unit holds. In the oyster example, trays are considered to be
independent (not connected to a tether or rack). Whatever container is used for
growing the shellfish it is reasonable to expect that a surplus (D9) will be needed
to facilitate cleaning (remm-ring fouling) of the container. Some growers transfer
oysters to. a clean bag then use air drying to remove fouling. This practice can
result in about 30% more bags needed. The percentage should be based on
operational plan, including expected fouling. It is also likely that some exira
trays/bags will be needed to replace those that show signs of wear early, "Tray

29



wear" (D10). As with surplus, the percentage input should be based on

operational factors (exposure to sun, wave action, and durability of materials).

Some oyster and bay scallop growers pack their shellfish in boxes for
shipping to their markets and others use mesh bags (like clams) for their
product. Naturally the label (A10) and number per container (B10) should reflect

the marketing plan, product size and size of container,

First operating year (H9) is the year of first stocking. Input the
appropriate year here such as 1995 and the year headings will be adjusted

accordingly.

"Mesh sizes" (H10) are the number of different size mesh that trays will be
needed for growing the bivalves. Some growers start with a smaller animals that
require small mesh netting to remain in the containers. As the animals grow
they can then be transferred to containers with larger mesh openings, improving
water flow through the containers. If larger animals are stocked and only one
mesh size is needed then input the number 1. This number should never be zero,

or the effect is that you have no mesh sizes and no trays.
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Biological Assumptions

Animals Stocked
Density #/ft2)
Animals/tray

Split (Y/N)
Survival (Yr. 1)

Survival (Yr. 2)

Available

Harvested
(%, year crop)

Harvested (#)

B-K13

B-K14

B-K15

B-K16

B-K17

B-K18

B-K19

B-K20

User input. The total number of seed
animals stocked each year,

Calculated by dividing number per tray
(B-K15) by tray size (B9).

User input. How many animals stocked
in each tray?

User Input. Do you want to split the
original stocking level between two trays
later?

User Input. Projected survival from time
of stocking until December 31 of that
year.

Survival from December 31, until time of
harvest. It is assumed that any trays in
use as of 1 January will not be available
for restocking in the spring.

Calculated. This is the number of animals
stocked in the current year multiplied by
the Yr. 1 survival, plus the number of
animals carried-over from the previous
year multiplied by Yr. 2 survival.

User Input. This number is used to
estimate growth. It is the percentage of
the current year’s crop that will reach
market before Dec. 31.

Calculated. This is the number of animals
harvested in the current year. The
number is calculated by multiplying
current year stocking levels by survival
Yr. 1, then multiplying by harvested (%
year crop) to get harvest from that year's
crop. Then the number of oysters carried
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Carry-over (#) B-K22
Marketed (%) B-K23
Marketed (#) B-K24
Equipment

over from the previous year multiplied by
survival for Yr. 2.

Calculated. This is the number of oysters
that survive the first year but are too
small to market, the inventory is carried
over into the next year. The number is
calculated by subtracting Harvested (#)
from Available (#).

User input. What percentage of oysters
harvested will be marketed? Reasons for
less than 100% include quality control,
promotions, and personal consumption.

Calculated. The number of animals
harvested multiplied by the percent
marketed.

The total number of animals stocked, number per container, etc. will affect
expected equipment needs. Note labels can be changed to reflect production
practices. Care should be taken however to assure that the new title fits the

calculations.
Trays stocked B-K26
Trays stocked ~ B-K27

(larger mesh)

Trays (splifting, carry...) B-K28

Calculated. The number of animals
stocked divided by the number per tray.

Calculated. Some growers transfer the
animals to larger mesh containers as they
grow, The larger mesh increases water-
flow and food availability. This calculated
on a 1:1 ratio with stocked. Growers may
split their animals into containers of
larger mesh. The extra larger mesh trays
needed in this scenario would still be
calculated in the Trays (splitting, carry-
over etc.) B-K28.

Calculated. Generating this number
requires use of if/fthen formulas.
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Total trays (incl. surpl...) B-K29

New trays needed

Units

New units

Expenses

Management Salary
($/yr.)

Labor 1 rate ($/hr.)

Labor 2 rate ($/hr.)

Labor 1 hrs.
Labor 2 hrs.
Fuel price ($/gal.)

Fuel use (gals.)

B-K30

B-K31

B-K32

B-K34

B-K35

B-K36

B-K37
B-K38
B-K39

B-K40

Calculated. Sum of all container:
categories multiplied by 1 plus surplus
and wear factors (%).

Calculated. Total trays for current year
less those available from the year before
plus replacement trays for those over
three years old.

Calculated. Iffthen formulas are used to
generate this number. If traysfunit>0,
then round to the nearest digit (trays
stocked/trays per unit) then add 1, else O.

Calculated. Units for the current year
less the units available from the year
before plus replacements for those over
five years old.

User Input. Salary for a manager.

User Input. Hourly wage for skilled labor.

User Input. Hourly wage for unskilled
labor.

User Input. Total hours of skilled labor
needed to stock, maintain and harvest
each year.

User Input. Total hours of unskilled labor
needed to stock, maintain and harvest
each year.

User Input. Yr. 1 only. Fuel prices for
subsequent year are dependent upon
inflation factors.

User Input. Expected fuel use in gallons
for each year.
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- Phone ($/yr.)

Utilities ($/kwh)

Utilities (kwh)
Seed price ($/animal)

Oyster boxes ($/box)

Tags ($/tag)

Marketing ($/yr.)

Legal fees ($/yr.)

Accounting fees ($/yr.)

Insurance ($/yr.)

Land/Building...($/yr.)

B-K41

B-K42

B-K43
B-K44

B-K45
B-K46
B-K47
B-K48
B-K49

B-K50

B-K51

User Input. Expected phone expenses for
each year of operations.

User Input. Yr. 1 only. Utility rates for
subsequent years are calculated based on
inflation factors.

User Input. Estimated annual utility
usage in kwh.,

User Input. Estimated seed prices (paid)
for each year.

User Input. Price in dollars for each
container. Label can be changed to reflect
marketing practices (bags, bushel etc.).

User Input. Price in dollars for each tag.
Tags are the waterproof interstate

" shellfish shippers tags.

User Input. Marketing budget per year in
excess of phone calls and basic packaging.
This might include travel and advertising
to promote the product.

User Input. Cost of retaining legal
counsel for each year.

User Input. Cost of general accounting
services such as tax preparation and
advice.

User Input. Cost of insurance for vehicles,
production equipment, product liability,
workmen's comp, ete. Cost will be based
on levels and types of insurance
purchases.

User Input. You may have the option of
leasing capital assets rather than
purchasing them. This expense line
allows for such options.
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Miscellaneous ($/yr.) B-K52 User. Input. "Allows for the incorporation
of annual expenses not itemized above.

Investment

In order to have equipment and other resources required for growing
bivalves the business needs capital investment. The worksheet entitled
"ASSUMPTIONS" is to provide a organized table that details needed resources
and their cost. Cost can be viewed in two ways, one is the price of an item that
needs to be purchased. the second is the value of an item an owner is assigning to
the business venture. An example of this might be property, although the land
doesn't "cost" you anything in the sense that you don't have to buy it. Using it for
the business does have a cost, because it limits the ability to use that property for
other things, including selling it. The first part of this spreadsheet (A62-A85)
copies the original title (A1-A4). The title of this spreadsheet is contained in cell

A5 "Inttial Investment & Financial Assumptions."

% Owner Financing B67 User input. This is the percentage of

Original capital for initial investment that the
owner(s)will supply. If the plan is to
finance 60% of the investment then 40% is
entered here.

% Owner Financing ra7 User input. This is the percentage of

Replace capital investment for replacing
equipment that the owner(s) will supply.
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Rows 69 through 105 establish the laundry/shopping list for the aquaculture
business. The categories/items and their useful lives are set. The useful life (life,
column B) is the number of years an item is expected to be in operation or the
number of years that it is legally allowed to lose value for tax purposes. The
salvage value of an item is its value at the end of its usable life. Frequently this
value is zero, since the items are worn-out. The user supplies thé quantity
(Column C), unit costs (Column E), and salvage value (Column @) for each item
needed. The exceptions to this are the quantity requirements for trays and units,
these values are calculated based on production information, This list is not
expected to be comprehensive. Some of the items that are listed will not be
needed, in this instance the user sets the quantity -to zero. It is also likely that
some items were omitted. To account for this are "other" items for each cost
category. The total of this capital investment is calcuiated in cell F105
"subtotal." The user also supplies a maintenance factor (Column H). This
percentage is multiplied by total cost (Column IF) to calculate annual

maintenance expenses.

Start-up Costs

Rows 107 through 117 lists some of the one-time costs associated with
establishing an aquaculture business. In this section the user inputs the
quantity; units and unit cost of each item. Cell C117 calculates the subtotal of
these start-up items. Capital investment and start-up costs are combined in cell
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118,

Financial Assumptions

The last section of this spread sheet contains the remaining financial

assumptions.

Owner Financing Bi121 User Input. This is the percentage of
operating capital that the owner(s) will

supply.

Cash Reserves B122 User Input. Anticipated capital needed
for initial cash reserves. This valueis a
percentage of the total calculated in cell
F119.

Minimum Cash B123 User input. This sets the minimum cash

Available (can be in checking or savings accounts)
that the business will always have
available. If ending cash drops below this
level then additional investment occurs to
bring it up to this minimum.

Opportunity Cost Bi24 User Input. The rate (%) that money
invested in a "secure" alternative could
generate, This rate is generally
approximated by the average rate paid on
AAA rated bonds.

Interest land B125 User Input. Interest rate on long-term
and Construction ' loans for large capital items such as land
and construction.

Interests original B126 User Input. Interest rate on original

equipment (3 Yr.) equipment loans although technically a
short-term (<5 yr.) loan. These loans are
identified as "intermediate" on other
statements. This differentiates them from
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the short-term (<1 yr.) operating loans.

Interest replace B127 User Input. Interest rate on replacement

equipment (3 Yr.) equipment loans. Since these loans
originate four years after the original it is
logical that interest rates may be
different.

Interest, operations B128 User Input. Interest rate on operating
loans (<1yr.).

Tax rate B129 User Input. Tax rate for land and

property.

Discount Rate B130 User Input. This is the expected rate of
return for an alternate investment of
equal risk.

Capital Investment and Asset Addition (Capital-10 yr.)

The usable life of an item is used not only for tax purposes but for
estimating when capital items will need to be replaced. All the items in the
Capital Investment & Asset Addition (Capital -10 yr.) are calculated. The
categories and usable life in columns A&B are taken from the Initial
Investment Worksheet. The first year costs also mirrors the worksheet
estimates. Tray and unit costs are caléuiated based on annual needs
(ASSUMPTIONS) and original price INVESTMENT). Other items are
replaced at the end of their usable life. Items' usable lives and replacement
schedules do not change, they are fixed. Investment is totaled by year and
by item. It is interesting to evaluate costs associated with each item over the
planning horizon. Note that in this example tray cost accounts for nearly

38



half of capital investment over the long-term. Information from this
spreadsheet is used to create a pie graph illustrating the distribution of
capital expenditures. This is substantial and suggests that if tray costs' are
reduced then production costs should also be reduced. Frequently, however,
there is a trade-off between initial capital cost and expenses for operating

and maintenanee (especially labor).

Depreciation

Investment, usable life, and salvage value for items in this
spreadsheet are from the initial investme.nt,worksheet.- Annual depreciation
is calculated using the straight-line method, (initial - salvage)/usable life.
Annual depreciation for trays and units is slightly more difficult to calculate,
~ because the inventory of these items fluctuates each year. Calculating these
values requires tracking tray purchases by year. Th_é tables below the
depreciation schedule are where these calculations are made, The other
value examined in this schedule is current market value (book value). The
values of these assets are estimated using the straight line depreciation

formula.

Amortization

Starting an aquaculture business generally requires substantial
capital investment. Often this exceeds the resources of a single owner,
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requi_ring that either loans or additional investors to obtain the capital.
Another reason for borrowing is to increase business efficiency. If the
company can generate returns that exceed the interest costs, then it makes
sense to make money using the bank’s reéources. The first part of this
spreadsheet (A530-A533) copies the original title (A1-A4). Keeping the
original title with each spreadsheet makes it easier to compare analyses.
The title of this spreadsheet is contained in cell A535 “Loan Amortization”.
The loan amortization also restates financing assumptions entered in the

Investment & Financial Assumptions Worksheet.

Land and Construction.

The first loan examined is the long-term note for land and
construction. Beginning balance for time period zero is where the original
amount of the loan is ealculated. The amount of the loan is determined by
the cost of land and construction and the percentage of owner financing
original. Both of these numbers are from the Investment & Financial
Assumptions Worksheet. This number becomes the beginning balance for
the first year of the loan. This long- term loan starts one year before
stocking. Since stocking usually occurs in the spring there are only a few
months to complete large projects. It is more likely that land acquisition and
construction will start in year before first stocking, The sum of beginning
balance (principle) and interest charges for the year equal the prepayment
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balance. Payments are calculated so that the series of equal annual
payments result in the loan being paid-off on schedule. Subtracting payment
from prepayment balance gives the remaining balance due on the loan.
Subtracting remaining balance from the beginning balance results in the
amount of the payment that reduced principle. The result of an equal total
payment is that most of the early payments service the interest chargesl
rather than reducing debt. The benefit is that these payments are less than
would be required for a loan payment schedule based on equal principle
payments. This is especially important in the early years of operation when

cash-flow is more likely to be restricted.

Machinery and Nonmachinery

Original loans for machinery and nonmachinery (equipment) occur
during the first year of production. These are four-year loans for items that
generally have a usable life of five years. Calculations of initial loan value
are based on cost estimations and “% owner financing original” in the
Investment & Financial Assumptions Worksheet. Tray costs are not includéd
in this figure. Beginning balance, interest, prepayment balance, payment,
and prineciple paid are calculated in the same manner as they were for the

land and construction loan.
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Loans for replacement equipment are identical to the original
equipment loan except that the occur five years later and use “% owner
financing replace” to determine what percentage of the investment will be

financed.

Operating Loans

Operating loans are based on expected expenses (labor, seed, utilities,
fuel...), tray purchases, e_md “%, owner financing operations”. These loans last
fof one year. Payments occur in November and December, when revenue
should be available from the sale of animals). Interest charges are

compounded monthly.

Cash Flow

As the name implies, the cash flow statement is a projection of all the
cash transactions relating to the business that occur during the accoﬁnting
period, Noncash items are not included. Most of the items within this
spreadsheet are derived from estimates and assumptions in other
spreadsheets. The exception is cash inflows frém contract services, An
aquaculturist might use their skills and assets to create other sources of
income (ﬁshing guide, contractor, ete.). The spreadsheet begins with start-up
and positive cash flows. Included within positive cash flows are beginning
cash, revenues, interest (from cash reserves), new loans, contract services,
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and .investment (by the owners). Negative cash flows include purchase of
capital items and expenses (management salary, labor, fuel, phone, stocking,
ete.). If the business is profitable, the owner(s) will want to start receiving
returns from their investment, rather than having the business accumulate

cash, The category "Draw" is included as a reminder of this option.

Preparing the cash flow budget is a simple concept. It consists of
identifying the timing and magnitude of expected cash flows. As such it is

tied very closely with the production schedule and assumptions.

Balance Sheet:

The balance sheet or net worth statement is a systematic listing of what
the business owns (assets) and what is owed (liabilities) at a specific point in
time. A business' net worth (owner's equity) is equal to total assets less total
liabilities. Ratios based on this fundamental equation are used to evaluate the
businesses financial position. All items within this spreadsheet are taken
directly or are derived from estimates and assumptions in other spreadsheets.
For analytical purposes, assets and liabilities are classified according to their
liquidity. Liquidity refers to the business' ability to generate cash quickly and
efficiently to meet its financial obligations as they fall due. Those assets that
can be quickly converted to cash with little or no delay and little or no loss in the
net value of the firm are considered highly liquid. The first items within the
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balance sheet are the title for analyses and the spreadsheet title. AquaPlan
creates a balance sheet for each year of operations. There are some categories
that AquaPlan is not designed to handle, such as accounts payablefreceivable
and payroll taxes. However these items are important when operating a

business and should not be overlooked, so they are included as a reminder.

The current ratio

Computation: Total current assets minus total current liabilities

Interpretation: This ratio (expressed as xx:1) indicates the extent to
which assets if liquidated would cover liabilities. If
the ratio is greater than 1.0:1, the business is
considered liquid; the higher the ratio the greater the

liquidity.
Working capital
Computation: Total current assets minus Total current liabilities
Interpretation: Working capital is a theoretical measure of the

amount of funds available to purchase inputs and
inventory items after the sale of current assets and
payment of all current liability, The amount of
working capital considered adequate should be related
to the size of the business and operations.

Debt [asset ratio

Computation: Total liabilities minus Total assets

Interpretation: This ratio measures financial position. It expresses
what proportion of total assets is owed to creditors.
This is one way to express the risk exposure of the
business; the higher the ratio the more risk exposure
of the business.
NOTE: The ratio is greatly influenced by the value
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placed on assets. The standards for this value vary by
enterprise/industry and are generally given as a

range,
Equity /asset ratio
Computation: Total equity minus total assets.
Interpretation: This ratio measures financial position. Specifically it

measures the proportion of total assets financed by the
owner's equity capital. In other words, against the
assets of the business, this is the owners claim. The
higher the ratio the more total capital supplied by the
owner(s) and less by the creditors.

Leverage ratio

Computation: Total liabilities minus total equity.

Intrepretation: This ratio measures financial position. It reflects the
extent to which debt capital is being combined with
equity capital. The higher the value of the ratio, the
more capital supplied by creditors and less by the
owner(s).

Rate of Return on Assets (ROA)

Computation: (Net income from operations plus interest expense)
minus average total assets.

Interpretation: This ratio measures rate of return on assets and is
often used as an overall index of profitability; the
higher the value the more profitable the operation.
NOTE: Some operations do not include a salary for
owner labor and management. A charge for any
unpaid labor/management should be subtracted to
accurately calculate return on assets. The only way
to avoid this pitfall in AquaPlan is to include owner's
time in estimating costs.
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Return on Equity (ROE)

Computation:

Interpretation:

Net income minus average total-equity

This ratio measures the rate of return on equity
capital employed in the business; the higher the ratio
value the more profitable the operation.

NOTE: As with ROA, the value of any unpaid owner
labor and management should be subtracted from
income to prevent overestimating rate of return.

Asset Turnover Ratio (ATR)

Computation:

Interpretation:

Income Statement

Gross revenues minus average total assets.

The asset turnover ratio is a measure of how
efficiently assets are being used to generate revenue.
A business has two ways to increase profits--either by
increasing the profit per unit produced or by
increasing the volume of production (provided the
business is profitable). The higher the ratio, the more
efficiently assets are being used to generate revenue.

The income statement is the summary of the revenue and expenditures of

the business over a specified period of time to determine its profit position.

Within AquaPlan, the accounting period is one year. The income statement

within AquaPian is actually a series of income statements, one for each year of

operation. The business can generate revenue in several ways, such as cash

receipts from the sell of products or increasing the value of items that were

produced and not sold (inventory or works in progress). AquaPlan examines the

cash and noncash contributions to income and expenses. This is an accrual
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accounting system. Although this system provides a more accurate assessment
of profitability, it is likely to be more advantageous to use a cash-bhased
statement for tax purposes. The ‘cash system would allow for the costs to be
charged as they were incurred throughout the first year of production, but the
business would not be taxed on the increased value of the animals carried over
(inventory) until they were sold. This is espécial_ly important if the animals can
lose value due to mortality in the second year of production. Since aquaculture
is generally considered to be agriculture, the business shoﬁld have the option
using a cash-based income statement. However, tax rules change so it is best to
discuss this with an accountanf. In addition to caleulating net income for each
year of operation, AquaPlan also examines net income across the planning

horizon with cumulative net income.

Enterprise Budget

The enterprise budget is very similar to the income statement, except that
it focuses entirely on the aquaculture portion of the business. It does not include
any sources of off-farm income (contract services). Revenue comes solely from
the sale of animals. Costs are classified as variable or fixed. Variable costs
increase with increases in production. Unlike fixed cost that remain constant
over a range of production volume. The ratio analyses within the enterprise

budget are important for evaluating the business' performance.
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Cost per animal [ bregk-even price

Computation:

Interpretation:
argin/animal

Computations:

Interpretations:

Break-even animals
Computation:

Interpretation:

Break-even survival

Computation:

Interpretation:

Total cost divided by # marketed

The price that is required for the revenue generated
from the predicted number of animals marketed to
equal total costs.

Predicted market price minus break-even price

Portion of predicted selling price that goes to paying
return oninvestment and profit.

(Total cost divided by market price)

The number of animals that would have to be sold in
that year at the predicted market price in order for
revenue to equal total cost.

NOTE: The calculations determine what is required,
not what is possible. If projected costs are high or
price low, then the number of animals needed for sale
can exceed the number stocked. When this happens
projected break-even survival will exceed 100%.
Though in reality, this is not possible.

[(Break-even animals minus (number of animals
stocked times % harvested yr. 1)} minus % marketed.

The percentage of animals stocked that would have to
survive in order to have sufficient quantity marketed
at the predicted prices to equal total cost.

NOTE: The enterprise budget also examines cost
based on their fixed and variable components.
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Average variable cost

Computation:

Interpretation:

Average fixed cost

Computation:

Interpretation:

Total variable costs minus animals marketed

This is the amount of cost per animal marketed that
comes from variable costs, those that increase with
production volume.

Total fixed costs minus animals marketed

This is the amount of costs per animal marketed that
comes from fixed costs, those that remain the same
regardless of production volume.

~ The enterprise budget within AquaPlan look not only at each year, but

operations to date, through the cumulative analyses. If production requires

more than one year, using the cumulative analyses allows costs and revenues to

be examined across more than one year as well. However, this function still has

the lag in revenues that is inherent in operations.
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VI PRINTING WITH AQUAPLAN

Once you have created your spreadsheet financial statements, you may
have need for a "hard" or paper copy of your work. That will require that you
use AquaPlan's print command from the menu. Before you use the command,

however, there are two things you must do.

Choosing a Printer for AquaPlan

The first step is choosing a printer. This is actually easier to do before
you begin the program. You do this in DCS (C:> system prompt on the sereen)
to the coastal sub-direct_ory, where you have installed the program. Do this by
typing :

cd\"coastal"

Press "enter"
where "coastal” is what you called the subdirectory your application is in. The
computer will respond by changing the screen prompt so that it reads:

¢: \coastal>

If you are running AquaPlan from diskette, change to the appropriate drive.
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Now you will type in:
l|kconfigll

Press "enter"

which will bring up the screen that allows you to choose your printer. The

screen will look like this (Figure 1):

Figure 1.

SELECT THE FILE TO CONFIGURE
PATH: C:\JAGUAR\

DEADCLAM . SET
KDB.SET
KMAKE.SET
KRUN.SET
LIB\

Use cursor arrow keys to move through the file/directory list. Press RETURN to
select. Press F2 to manually enter name. Press F8 to change directory/path_.
Press BACKSPACE to move up one directory. Press ESC to exit.
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At this point, "AquaPlan.set" will be highlighted. Press the "enter" key to

proceed with set-up. A second screen will be on your screen. It will look like

this (Figure 2):
Figure 2.
MAIN MENU
Select the type of printer
Selections : for graphics/sideways

printing
Graphics/Sideways Printer
VM Directory

Startup Directory

Sorting Preference

Screen element colors
Save Changes

Exit

t, ! move menu pointer
[RETURN] selects highlighted choice
[ESCAPE] takes you to previous screen
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You should already have highlighted the first choice "Graphics/Sideways Menu"
which is the correct entry. If you have moved from that choice, use the up and

down arrow keys to highlight it and press "enter",

A third screen titled "Printer" will now be visible. It looks like this

(Figure 3):

Figure 3.

PRINTER

IBM Graphics printers or
Selections: Printers compatible with
IBM Graphics printer

IBM Graphics Printer
IBM 5201

IBM 5204

Star 9 Pin Printers
Star 24 Pin Printers
Epson 9 Pin Printers
Epson 24 Pin Printers
Toshiba Printers
Panasonic 9 Pin Printers Current Selection is:
NEC Printers HP Laser printers
HP Laser printers
DEC Printers

t, 4 move menu pointer
{RETURN] selects highlighted cheoice
[BSCAPE] takes you to pravious screeh
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As you can see from this screen, there are seven brand names of printers

. to choose from. Use the up and down arrow keys to scroll through the list to see
if your printer is listed in the upper right hand box of the screen. (This box
changes each time you change selections iq the left list.) If your printer is not
listed under one of the selections for your "brand name," choose that brand name
. anyway. Often, printers are re-released with new "model" numbers, but use the
same printer driver. (A driver is software instructions that allow your printer to
understand what your computer is tellling you to print.) As with the other

screens, when your selection is highlighted, press "enter",

This will bring back the second screen viewed earlier, where you chose
"Graphics/Sideways Printer." This time, however, you will use the up and down
arrow keys to choose "Save Changes." When this is highlighted, press "enter".
The same screen will be visible, Now you must choose "Exit" with the up and

down arrow keys and press "enter" again.

A last sereen will appear, which looks like this (Figure 4):
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Figure 4.

BEXIfT
Select No to continue working
Do you want to leave configuration? with the configuration program.
You will return to the main
No menu

Yes
Configure another file

t, 4 move menu pointer
[RETURN] selects highlighted choice
[ESCAPE] takes vou to previous screen
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This asks if you want to leave the configuration program. Use the up and
down arrow keys to highlight "Yes" and press "enter." This should return you to
the DOS "C:\>" screen. At this point you have let the program know which

printer to use when printing your spreadsheets.

Compressing Print
Finding the Compressed Print Code.

Some of the financial spreadsheets are quite large in AquaPlan, and
therefore, using the default size print for your printer will not result in putting
all or even most of each sheet on one page of paper. To "shrink" the size of the
print, you must look up a "printer code" for your printer. This will be found in
your printer's manual. There are three ways to look in the manual for the code
that you need. First, if there is a section about using your printer with "Lotus 1-
2-3" brand software, it is possible the code for compressed print will be found in
that section. If there isn't a section for that software, there will likely be a
heading in the index for "compressed print." If so, look in that section for
instructions. The third place to look is usually an appendix to your manual
called either "Escape Sequences," "Control Codes" or "ASCII Escape Codes."
What we are looking for is the "code" to enter into the program. The particular
one we are looking for is either "compressed print" or "print pitch." There should
usually be a listing after this of three formats yoﬁ can use: 1) Escape Sequence;
2) Decimal Equivalent; and 3) Hex. Equivalent. The one that works with this
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program is "Decimal Equivalent." Copy this set of numbers down before you

proceed into the program to print.

Entering the Compressed Print Code in AquaPlan

Once you have located the compressed or print pitch code, you must enter
it into the AquaPlan program. Start the program and bring your spreadsheets
onto the screen. To enter the code, we must get rid of the specialized menus you
have been using, temporarily. To do this, press the "Esc" key once. If the
menus do not disappear, press the "escape" key a second time. The area where

the menus were should be blank now.

Nowryou are going to activate the spreadsheet’'s default menus. (This
should be the only time you have to do this.) Press the slash key("/"). Anew
set of menus should appear. You choose the items the same way you do with the
other menus. The choices to make are first "Print." After choosing this, you
have a choice of "Printér" or "File." Choose "Printer." Now you will have a list of
choices, including "Options" which you will now choose. Your next (and
thankfully, last) choice to make is "Setup String." When you have made this

choice, the program will tell you to enter the setup string.

Now you will type in the code we looked up earlier, that you should have
written down. It should be a string of three numbers followed by more sets of
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three numbers. Enter the numbers by typing them, including the spaces as they
appeared in your manual. When you are done, press "enter". You may now

press "Esc" until these menus disappear from the top of the screen,

Once the top of thé screen is devoid of menus, press the "Alt" and "M" keys
simultaneously, to bring back the program’s specialized menus. Now, printing
should be simple. Choose the "Print" command. This will give you a choice of
which statement you would like to print. Choose the one you want and press
"enter”, (Make sure your printef is on, on-line, and has paper before you do this
or. you will get an error.) You should now be printing the

spreadsheet.

What If This Isn't Working?

There are two things that could be wrong here. One, an incompatible
printer driver is chosen. (This is what we did earlier in the section titled
"Choosing a Printer in AquaPlan." Second, the escape code could be incorrect for

your printer.)

What If My Print Looks Like Gibberish?

If you have chosen an incompatible printer driver, it is likely if you are
printing anything at all, it is gibberish. If this is the case, you will need to exit
the program and go back to the instructions for "Choosing a Printer in
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AquaPlan." When you get to the screen that lists the printer choices (Figure 3)
again, follow the same instructions.as earlier go to the choice you made earlier,
and determine if in the upper right hand box the model number of your printer

is present. If it is not, you may have to try a couple of other choices.

Unfortunately, it requires you to go back to your printer manual to decide
which other choice to make. Printer companies realize that all software may not
come with the exact printer driver that your printer requires, so they program
the printer to be able to "emulate" or pretend to be another type of printer. You
need to look through your manual to find out what printers can be emulated.
Usually, this information can be found one of two places. First, look in the index
under "Emulation" or "Printer Emulation" and look up the information for that
section. If you can't find it there, in the section with instructions for initially
setting up your printer, there may be instructions on emulation. Once you find
the emulation possibilities, you need tlo see if what are called "DIP" switches
need to be reset on your printer. If they do, set them according to the manual for

the printer it can emulate.

Many printers come with the capability to emulate "IBM Graphics
Printers" and "Epsom 9 or 24 Pin Printers" which are choices available with the
AquaPlan program. If one of these, or any of the listings from the choose
"Printer" screen from KCONFIG can be emulated, follow the printer manual's
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instructions to cause it to do so. Now, you must follow the instructions under
"Choosing a Printer in AquaPlan" again to select the driver of the printer you

are now emulating, You should then try to print again.

What If the Print is Legible But Not Compressed?

This is a more difficult problem to solve. First check the escape code in
the manual and compare it with what you typed in. Use the instructions given
in the section "Entering the Compressed Print Code in AquaPlan." If you seem
to have entered the correct code, you most likely will have to call the technical
sﬁpport ‘center number for your printer company. You will likely need to know
the brand, model number and reg‘istration number (if there is one) for your
printer before you call. What you are asking for is a "decimal equivalent" of an
"escape code" to print compressed size print. If further information is needed,
the program AquaPlan uses codes compatible with Lotus 1-2-3 (brand)
spreadsheets, Version 2. They should be able to give you a correct code from
there. Take that code and use the instructions under "Entering the Compressed

Print Code in AquaPlan" to enter your new code.
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CASE STUDY APPENDIX



CASE STUDY
Economic Analysis of Small Scale Off-Bottom Oyster Culture:

growing market size oysters in floating trays

Introduction

Fishing for oysters, Crassostrea virginica, has long been a part of the history
and heritage of Chesapeake Bay. However, in recent times oyster harvests have
declined disastrously. Harvests in 1992 were a 60 year low. The 105,000 bushels
harvested in 1992 are less than 3% of 1959 harvest, approximately four million
bushels (Figure 1), Between 1880 and 1904 bay oyster harvest estimates were
seven million bushéls (Hargis and Haven 1988). The main reasons sited for the
decline are overharvesting, pollution and disease. While scientists, politicians,
fishermen, and fisheries managers formulate and debate various strategies for
maintaining and restoring the traditional fishery thus preserving the jobs and
heritage of the working watermen, others are looking at new ways of harvesting
oysters from the Bay. Off-bottom oyster aquaculture is a potential method of

continuing the oyster harvest.

Marine aquaculture, the controlled production of marine or estuarine
organisms, has been part of the oyster industry on Chesapeake Bay for about a

century, In fact, most market size oysters harvested in Virginia are from oyster
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planters and their private leases. Opyster planting generally includes moving
naturally produced seed oysters (small young oysters) from areas wheré they are
present in abundance to privately leased areas of the Bay where they are planted at
lower densities, promoting growth. According to Mann et al. (1991), the life cyéle
and growth of the native oyster are such that colonization of a presently denuded
(clean) high salinity oyster bed would require a minimum of three years--without

serious loss--before a crop could be harvested.

Two diseases Dermo, Perkinsus marinus, and MSX, Haplosporidium nelsoni,
present serious threats to the oyster fishery and any attempts at oyster culture.
Distribution and abundance of these diseases are limited by salinity and
temperature. High salinity and temperature are favorable to both Dermo and MSX.
As aresult, most oyster mortality occurs during the summer. During the drought
years of the late 1980s salinities within the Bay rose allowing Dermo to migrate
into areas where it had not existed previously. Dermo has spread to all public
oyster beds in Virginia, and accounts for 7 0% to 90% of oyster mortality (Burreson
and Andrews 1988). Mortality from Dermo is more closely related to previous
exposure than current infection intensity (Paynter and Burreson 199 1). Given
these conditions, an oyster that reqﬁires tilree years to reach market size is likely to
have two Dermo exposures and die before harvest. Inrecent years, Dermo has
presented the larger disease threat, However, MSX is still a serious production

hazard.
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Unlike Dermo which has persisted in areas even after salinities decrease,
the presence of MSX is controlled by salinity. When salinities are below 15 ppt,
MSX is generally not observed. This makes disease exposure less likely than
Dermo. However, MSX is still a serious threat to production. Infection is more
difficult to predict and mortality from MSX generally occurs within one season of
exposure. Mortality can be as high as SQ%, though it is usually 30% to 50% of the

crop (Burreson 1994),

Strategies for growing oysters in the presence of these obstacles fit two
general categories "Fight or Flight." The fight alternative involves developing or
using oysters that are disease resistant or at least less susceptible to diseases.
Unfortunately, oysters that are resistant to one disease are generally more _
susceptible to the other. Off-bottom aquaculture exploits the flight stratégy,
growing oysters to market size before mortality is expected. Research by Paynter
and DiMichele (1990) showed that oysters maihtained off-bottom grew faster than
those on bottom. Off-bottom culture methods have produced market size oysters
within 17 to 23 months of hatchery spawning (Luckenbach 1998). Off-bottom
culture does not provide oysters with increased disease resistance so careful
management and timing are required for a grower to avoid two Dermo exposures
and related mortality. The oyster aquaculture program at the Virginia Institute of
Marine Science (VIMS) works in cooperation with private growers to improve
production technology and management.
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A fledgling oyster aquaculture industry has started in Maryland and
Virginia based on off-bottom culture. A benefit of off-bottom culture is that it tends
to produce oysters that are relatively free from fouling and are uniform in size.
These attributes are desired by the valuable half-shell market. A review of historic
ex-vessel prices by region shows that the smaller producing states of the Northeast
have higher ex-vessel prices than other areas on the East Coast of the U.S. (Lipton
and Kirkley 1993). The explanation for the price difference is, most of the oysters
harvested from these areas are destined for the high-value half-shell trade. Of the
190 companies contacted, 95% sold half-shell oysters, 61% stated that half-shell
oysters accounted for most of their business, and 43% indicated a preference for

FEastern oysters for the half-shell trade (Lipton and.Kirkley 1993).

Scientists have demonstrated that oysters can be grown to market size using
off-bottom culture methods, and economists have shown that high quality half-shell
oysters command the highest prices, What businessmen need to know, however is
can oysters be grown profitably. This analysis describes one off-bottom culture
method used for the production of market oysters, and the financial consequénces of
changes in various aspects of production and financing. Evaluating the effects of
changes in production and financial assumptions helps oyster growers and
scientists target research and development efforts towards areas where they are

likely to have the greatest benefit.
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Methods and Data

Literature review and personal interviews of producers, suppliers, and
researchers provide the basis for farm design and management strategies.
Although the uncertainty associated with oyster culture (disease threat, availability
of seed, and market variability) has not prevented people from investing in off-
bottom culture, it has tempered expectations and short-term goals. Most of the
growers/businesses are small, marketing less than 50,000 animals per year. Many
individuals have maintained sources of "off-farm" income and designed production
methods around existing assets (waterfront property, boats, truck, and oyster

leases) and skills (carpentry, welding, engineering, etc.).

Description of the "Farm" Model

This analysis uses Quattro Pro spreadsheet software and examines only the
grow-out component of off-bottom culture (production of market-ready animals).
The floating wood tray grow-out system is used in this analysis because it is one of
the oldest off-bottom culture methods used in the Bay and there is relatively good
information about the cost and usable life of these floating trays in production
systems. The strategy is to stock large oyster seed (0.75 inch to 1.00 inch) during
the spring (March/early April) in a sheltered estuary. Maintenance is required
through the spring and summer to remove fouling organisms and predators.
Through the fall and early winter oysters are culled; those attaining 3" are

harvested and marketed. Remainingr oysters are overwintered and harvested from
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February until May. The intent is to avoid disease while maximizing margins by
marketing during periods of peak demand. November, December, and January are
the major sales months for oysters on the East Coast (Lipton and Kirkley 1993).
Although production levels are currently low and many growers wish to remain
relatively small businesses; most growers want to expand operations beyond
current production levels. The stocking levels assumed for each yea? of production

follow this expansion philosophy (Figure 2).

Individual floating trays are constructed of wood and 0.25 inch plastic mesh
with the dimensions 2' x 3' x 4" similar to those described by Paynter et al. (1992).
Including factors for tray wear and spare trays to facilitate cleaning and
maintenance activities, a 15% surplus of trays was incorporated into the analysis
(Table 1), The production cycle does not follow the calendar year and extends
beyond 12 months. This requires that inventory (works in progress) bé carried over
from one calendar year to the next. This inventory is not market-ready and is

valued at 75% of expected market prices.

Oysters are stocked at their final grow-out density of 50/ft?, 300 per tray, in
the spring of the yeal; listed. Survival yr. 1 is the survival from time of stocking
through 31 December and is estimated at 70%. Oysters that are not harvested in
the year they are planted as "carry-over" to the next year. Survival yr. 2 is the
survival of these remaining animals from 1 January to market size, and is
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estimated at 50%. This two-stage survival l:esults in an overall survival of 45%,

- including animals harvested in the first year, This represents a midpoint survival
estimate. Depending upon location, survival of oysters cultured off-bottom has
ranged from 0% to 90% (VIMS oyster aquaculture program, unpublished data).-

The number of oysters available for harvest in a given year is calculated using the

following formula:
Available, = (Stock; * S))+ (Carry; *S,)
WHERE:
Available;, = oysters available in yr. 1;
Stock; = number of oysters stocked in yr. 1;
" Carry, = number of oysters carried over from previous years stock;
S, = survival yr. 1
S, = survival yr. 2

Oyster growth is estimated by what percentage of oysters that reach market size in
the first year, "Harvested ( %, year crop)." The baseline assumption is 30% of the
oysters planted in the spring will reach market size before 31 December. The

projected number of oysters harvested, "Harvested", is calculated using the

following formula:
Harvested;, = (Stock; *S,Y*Harvest,)) + (Carry; * S,).
WHERE:
Harvested, = oysters harvested in yr. 1;
Stock; = number of oysters stocked in yr. 1;
Harvest, = the percentage of crop ready for harvest in yr. 1;
Carry, = number of oysters earried over from previous years stock;
S, = survival yr. 1;
S, = survival yr. 2.
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Not all animals that attain market size will be marketed, some will be misshapen,
clumped together, heavily fouled or needed for quality assuranée checks, and
promotional efforts. If is assumed that about 95% of harvested oysters will be
shipped to markets. Marketed number is the total number of oysters expected to be

sold in each year listed,

Biological and production assumptions translate directly into equipment
(tray) needs. Trays stocked is calculated based on the number of animals stocked
and their initial density (number per tray). Trays required for carry-over and
rounding are also calculated. Trays needed for these purposes are totaled. Then
trays needed for wear and surplus are added to estimate total tray requirements.
New tray needs are calculated by subtracting the number of trays available
(required) from the year before from those needed for the present year. Trays are
assumed to have a useful life of three years; trays purchased in 1994 are replaced

in 1997,

Expenses

Other expenses that are considered in the analysis include: management
saléry, labor, fuel, phone, utilities, seed oysters, packaging, and labeling. General
ox.rerhead items include marketing, legal fees, accounting fees, _insurance, leases,
and miscellaneous charges. A management salary is not charged against the
business since almost none of the businesseé have a full-time manager dedicated to
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oyster culture. A labor réte of $10/hr. is used to account for the investment of time
a grower would need to dedicate to the business or pay skilled labor to maintain the
production system. The lower $6/hr. figure is for unskilled labor. Labor estimates
are based on discussions with growers, VIMS oyster aquaculture field staff, and the
work reported by Paynter et al. (1992). Fuel price is estimated at $1.05/gal. Fuel
use increases with stocking levels. Telephone expenses are based on $30/month for
local service with long distance charges increasing with production to account for
incr_eased marketing efforts. Utility rates are $0.14/kwh and usage increases with
production. Fuel, telephone, and utility expense estimates are primarily educated
guesses, since many growers do not track their expenses by enterprise. Seed costs
are estimated at $0.05 each. This is based on private hatchery prices for large seed.
Waxed boxes used for shipping and storing half-shell oysters cost about $1 each for
the 100 ct. size. Producer labels and tags documenting harvest site and other
certifications needed for interstate shipping are $0.15 per box. A budget for
marketing expenses beyond packaging, and long distance communications was not
included in this analysis. Legal and accounting fees were based on the costs of
chartering a company, retaining legal counsel, and hiring a certified public
accountant to generate and maintain annual financial reéords, and prepare tax

documents.
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Revenue

Oyster prices are estimated at $0.28 each; shipped FOB to their destination.
This price is the average half-shell price for cultured oysters for the period
December 1992 through June 1993 (Figure 3). Prices are published by Virginia
Department of Agriculture and Consumer Services (VDA&CS). Interest on cash
reserves was assumed to be 3.5% annual percentage rate (APR). The analysis

assumes 1993 real dollars and does not include inflation.

Securing bank loans for aquaculture is difficult; even in the more established
clam industry bank financing is rare. Owner financing for original and
replacement equipment plus operations is 100%. Table 2 provides a schedule of
capital costs, start-up costs, and financial assumptions. Land requirements and
costs are based county requirements of one fo five acres for development of
waterfront property and prices quotes obtained from various real estate agencies.
Cost of a small building for packing oysters and office space represents the only
building costs included in this analysis. Depending upon site selection, production -
goals, and desires of management, other building options might include a pier and
storage buildings. Estimated costs of buildings and land are about $46,500. Field
equipment includes: boat, motor, trailer, a half-ton truck, trays, hand tools, and
miscellaneous field equipment totaling $16,588. Office equipment includes: a
computer, printer, telephone, furniture,.and miscellaneous office equipment
totaling $2,860. Start up costs included are: site selection, permitting, insurance,
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legal fees, accounting fees, salary, telephone, travel, office expenses, and
miscellaneous expenses. Including cash reserves at 25% of total capital investment

gnd start-up costs, the total estimated initial investment is $88,000.

The net present value (NPV) of an investment is the sum of the present
values for each year's net cash flow (fo the investor) including ending equity less
the cost of investment. An investor's discount rate is the basis for present value
calculations. The discount rate represents the opportunity costs of capital; it is the
rate of return the equity capital generates in its best alternate usé of equal risk.
This discount rate has two components: a risk free rate representing the time value
of money and a risk premium reflecting the uncertainty of future cash flows. In
this research the discount rate is 15%. The risk premium necessary to make oyster
farming financially attractive justifies this rate. Opportunity costs is 9%, this

represents a capital rent charge.
Statements generated include: capital investment and asset addition, cash

flow, income, and enterprise budget. Other analyses include: cumulative capital

investment by major categories and break-even analyses.
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Sensitivity Analysis

The baseline assumptions represent expectations for an average site in an
average year and as such do not change. In reality however, conditions affecting
production, expenses, revenues, and financing do change. Allowing these
parameters fo vary around the assumed levels will provide some insight into how
sensitive the profitability of oyster culture is to each of these parameters. Eight
variables are manipulated independently to evaluate each variables' effects on the
financial performance of the business. The variables analyzed are: survival yr. 1,
survival yr. 2, growth (% of animals expected to reach market in yr. 1), seed prices,
labor amounts (hrs.), tray price, market oyster prices, and equity (Table 8). The
effects of changes in these variables will be compared on the following criteria:
1999 proforma revenues, operating expenses, interest (expense), depreciation, net
income, break-even price, break-even survival, and net worth. Over the 10 year
planning horizon, the cumulative break-even price and survival, and NPV of the

investment are compared.

.Results
Baseline case

Initial capital investment represents what is required to start the business.
Many of these items have to be replaced and/or supplemented during the 10 year
planning horizon (Table 4). Tray cost represents the single largest cost category,
nearly double land cost. Evaluating total investment for the planning period by
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category, shows that the next highest level of investment is field equipment,

followed by construction, office equipment, and start-up expenses (Figure 4).

Start-up expenses mark the beginning of the cash flow statement (Table 5).
It is assumed that the expenses charged during start-up occurred in 1994, Also,
shown during this period is the initial investment amount of $88,000. Because
production does not begin until spring it is assumed that many purchases can be
made in early 1994 including trays aﬁd field equipment. Cash outflow for these |
items is shown in the categories "replace machine" and "replace non-machine" and
total $65,873. Projected revenues for 1994 consist of $2,234 from the sale of oysters.
Variable operating expenses include the following: labor, fuel, telephone, utilities,
seed, packing, shipping, maintenance of equipment. These items total $8,450.
Fixed overhead expenses include: insurance, legal and accounting fees, and
property taxes. These items total $856. Variable expenses increase with
production levels. Figure 5 illustrates how production, revenue, and expenses are
expected to change over time with farm expansion. Since this operation is-assumed
to be 100% owner (equity) financed no loans occur, hence no loan values. If ending
cash balance becomes negative, an investment equal to the amount required to
obtain a positive cash balance of $5,000 occurs in the following year. Based on

projected cash flows the NPV of the investment is ($112,529).
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The proforma income statement shows cash exchanges (income and expenses) |
as well as noncash changes such as inventory value and depreciation for the
| planning period (Table 6). During 1999, $ales generate about $9,682 in income that
is offset by $14,207 in operating expenses and $7,718 in depreciation charges
resulting in a net income of ($12,243). Net income is always negative. Only in
2001 do changes in inventory exceed depreciation. Cumulative net income for the

entire planning period is ($130,763).

In the enterprise budget total revenues from the crop and total cost (total
variable costs plus total fixed costs) associated with producing the crop are
calculated (Table 7). "Net before tax returns to capital and risk" is the result of
total revenues less totél cost. For 1999 this dollar amount is ($7,898) and
represents the amount of money that is available for, in this case owed before
paying corporate income taxes and providing returns to the 0§vner's equity
(investment) and risk. Net before tax return to capital and risk is negative
- throughout the planning horizon. If the 9% risk capital rent charge is applied to

initial investment the "net before tax returns to risk" is ($15,818) for 1999.

Break-even analysis roveals that $0.51 is required for revenue to equal
production cost for 1999. This represents a margin of ($0.23). As production
increases, annual and cumulative break-even price requirements are reduced as
'shown in Figure 8. With a selling price of $0.47 per oyster, the business would

74



generate enough income to equal production costs (not including opportunity costs)
for the entire planning period. Break-even oysters is the number of oysters
marketed at the expected market price needed to meet production costs. Break-
even survival is the percentage of the oysters planted that would need to be
harvested in order provide the required number of market oysters. Eighty-three
percent of the oysters intended for harvest in 1999 would need to survive in order
for the farm to break-even. The cumulative break-even estimate is 80%. Break-
even survival estimates are correéted for growth (30% marketed in year 1) and
marketability factors (95%). In the early years, it is impossible for business to
break-even, given length of production season, market prices, and expenses. The

number of oysters harvested would have to exceed the number planted.

Sea.éitivity Analysis
Production values

Survival yr. 1 is the percentage of oysters stocked that are harvested before
or survive until 31 December of the year they are planted. Table 8 shows the effects
of adjusting survival yr. 1 by increments of 5 percentage points, 7.1% of baseline
assumptions. Increasing survival yr. 1from 70% to 76%, increases the number of
oysters marketed in 1998 by 2,698 and results in a 7.1% increase in revenue.
There is a slight increase in operating expenses and depreciation costs due to the
additional number of trays needed. Year 5 (1999) net income increases 4.5%.
Break-even price decreases 5.6%. Cumulative break-even price decreases 6.4%.
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Net worth increases by 1.9% and NPV increases $3,844 (3.45%).

Increasing yr. 2 survival by 20% (10 percentage points) increases revenues
by 10.8% and net income by 8.2% (Table 9). Break-even price for 1999 decreases by
9.8%, and 1999 net worth increases by 1.9%. Cumulative break-even price

decreases 8.56% and NPV increases by 5.4% .

If the percentage of oysters that reach market in the first year increases by
33%, revenue improves 7.7%, net income increases 7.6%, 1999 break-even price
decreases 7.8%, break-even survival decreases 1.2%, cumulative break-even price
decreases 10.6%, and cumulative break-even survival decreases 2.5% (Table 10).

Net worth (1999) increases 0.7% and NPV increases 6.0%.

Input expenses

Increasing seed costs by 40% ($0.02) has no effect on revenue, but it does
increase operating expenses by 11.8% and net income by 11% (Table 11). Break-
even selling price for 1999 increases $0.04 (7.8%) and 1999 break-even survival
increases 8.4%. Net worth decreases 3%. Cumulative break-even price and
survival increase 12.8% and 11.2% respectively. Net present value decreases

10.1%.
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Increasing labor hours by 50% also has no effect on revenues. It does,
however, increase annual operating expenses for 1999 by 16.7% and decreases net
income by 19.4% (Table 12). Break-even prices increase 13.7% and break-even
survival increases 13.3%. Net worth decreases 4.4%. Cumulative break-even price

and survival increase by 12.8 and 13.8% respectively. NPV decreases 12.7%.

Increasing tray price by 25% ($5) increases depreciation charges by 13.5%;
decreases net income by 8.6%, and increases break-even price by $0.03 per oyster
(Table 13). Break-even survival also increases nearly 6%. Increasing price of trays
has no effect on net-worth. Cumulative break-even price increases by 6.4% or $0.03
and cumulative break-even survival increases by 6.2%. Changes in NPV are about

5.7%.

Revenues

Increasing the price received for market oysters by $0.07 or 25% increases
revenues by 25% and does not affect expenses or depreciation or any break-even
price (Table 14). It increases net income by 19.8 %, decreases break-even survival
from 83% to 66% (20.5% decrease), and reduces cumulative break-even survival by

20.%. The NPV of the investment increases from ($112,529) to ($96,756) or 14%.
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Financing

Decreasing owner equity by 25% or utilizing debt capital for 25% of capital
investment has no effect on revenues, operating expenses, or depreciation (Table
15). It does, however, increase interest expenses by 953.34. Net income decreases
from (12242.61) to (13195.95), 7.8%. Break-even prices increase 5.9% or $0.03 and
break-even survival increases 4.8% or 4 percentage points, cumulative break-even
price and survival increase by $0.02 and 3 percentage-points respectively. Net

worth (1999) decreases to $44,068.14, 17.8%, and NPV increases to ($85,286).

Discussion

Size related trends in growth and mortality for other oyster species, C. gigas
and Ostrea edulis, generally supports the strategy of off-bottom culture to out-run
disease (Askew 1978). However technical feasibility does not mean financial
viability. Ridler and Roderick (1991} compared the financial feasibility of growing
O. edulis in Nova Scotia using suspension culture and bottom culture methods.
Bottom culture resulted in a lower survival and less attractive product but lower
costs yielded a NPV (17.6% discount rate) nearly doubled suspension culture for the
cottage farmer (Ridler and Roderick 1991). Ridler and Roderick (1991) also made a
distinction between a commercial enterprise and a cottage farmer. An assumption
applied to the cottage farmer/fisherman is: no opportunity cost for the use of land,
trucks, or boats. The commercial enterprise in contrast puréhased all of these

items. The cottage farmer/fisherman was also assumed to have an off-farm income
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from the fishing industry. Not surprisingly the cottage farms were found to be
more profitable, The research by Paynter et al. (1992) which also treated oyster
culture as a cottage industry excluding charges for land, facilities, marketing, and
distribution. The estimated costs were $0.13-$0.19/oyster for 150,000 oysters. This
amount is Substantially less than the $0.38 projected for 171,000 oysters marketed

in 2004 under baseline assumptions in this analysis.

Farm size and expansion plan was selected to match the production goals of
a plurality of oyster growers on the Chesapeake Bay and the mid-Atlantic region.
The expansion plan increases production throughout the planning horizon. During
growth phases, companies traditionally incur debt at a rapid rate. Due to the lack
of debt financing in aquaculture, expansion is financed by additional equity capital.
Although an appropriate expansion plan given the variability inherent in culturing
marine organisms and learning curves, this plan does not represent the most
profitable alternative under certainty. Efficient utilization of fixed resources (land,
buildings, and vessels) does not occur until higher production levels are achieved.
Scale economies are important in aquaculture. Research by Keenum and Waldrup
(1988) shows the advantages associated with size of catfish farms. Similarly scale
economies were documented in shrimp eulture by Lambregts et al (1993). Coffen
and Charles (1991) found increasing returns to seale in Canadian oyster culture,
which included on-bottom methods. Returns to scale, however were constant for
mussel culture. Mussels are produced principally through suspension (off-bottom)
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culture that is conceptually very similar to off-bottom oyster culture. The modular

design inherent in both systems favors constant returns to scale.

The most obvious and erroneous conclusion that could be drawn from this
study is that off-bottom oyster culture in Virginia cannot be made to be profitable.
The error in that conclusion is that this analysis uses aggregate information from a
number of research and grow-out sites. Included in this pool of information are
sites that are part of a long-term study to determine the physical characteristics of
growing sites propitious for off-bottom culture. The goal is that in the future
growers will be able to select "better than average" sites or at least avoid sites
where the probability of success is below average. Production systems (including
sites) need to be better than the Bay average in many categories (survival, growth,
capital costs, labor, financing, etc.). The following sections discuss factors affecting
the variables examined in this study and current research that may provide

improved management strategies for the future.

Production values

Of the three biological factors evaluated survival yr. 1 has the greatest
financial effect. Low survival during the first year can be caused by many factors:
availability of high quality disease-free seed, inaccurate counts, animals escaping
through the mesh, red tides (dinoﬂagellateé), flat worms, and MSX. Salinity and
temperature limit the distribution of MSX and Dermo. High salinity and
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temperature favorable to both (Ford 1985). Low temperature was considered to be
the controlling factor in the failure of Dermo to persist in Delaware Bay or become
epizootic north of Chesapeake Bay (Christensen 1958; Ford 1992; Andrews and
Hewatt 1957). Other research also suggests that the concentration and or virulence
of infective Dermo life stages is higher at higher salinities (Chu and Greene 1989;
Chu and LaPeyre 1991) or physical characteristics with respect to disease tolerance

“are more robust at lower salinities (Fisher and Newell 1988).

Wetter climate regimes should reduce disease pressure. To base business
decisions on long-term (multi year) glob.al or regional weather projections increases
uncertainty levels substantially. It may be more prudent to manage around the
weather and locate nursery enterprises in lower salinity areas, or to permit
multiple sites and have multiple or "portable" nursery systems. Juvenile oysters
(spat) can become infected with either pathogen, but because they are in contact
with a much smaller volume of water than adult oysters, the probability of
encountering disease is lower. When this attribute is combined with the lower
volume and weight for a given number of oysters, a portable nursery system would
seem more feasible than grow-out. As these production options are studied, careful
monitoring of the costs and expected returns associated with these endeavors

should also be included in the analyses.
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Yr. 2 survival is most likely to be affected by slow growth (failure to reach
market size before a second exposure to Dermo) MSX, red tides, natural and
manmade disasters. Advancements in the production of disease resistant oysters
should improve yr. 2 and overall survival. Potential sources of disease resistance in
oysters include: ‘the Pacific oyster, C gigas; triploid oysters; and oysters selectively

bred for disease resistance.

By reducing disease susceptibility growth may also be improved. Oysters
which are infected with Dermo grow slower (Menzel and Hopkins 1955; Ray et al.
1953; Andrews 1961; Paynter and Burreson 1991). Reduction in growth rate after
Dermo infection is essentially immediate within a tray at a given site and once
infection occurred the entire population within the tray appeared to be infected
(Paynter and Burreson 1991). The impact of infection on growth is positively
correlated with salinity as is oyster growth. However, once infected absolute
growth values are not different between salinities, approximately 3mm/month
(Paynter and Burreson 1991). Large oysters tend to acquire Dermo earlier and
more intensely. Mortality of larger oysters is one factor that may explain the

reduced growth associated with disease.

Input costs and expenses .

Seed oysters are a major component (20%-25%) of annual expenditures and
reducing seed price has a substantial impact on profitability. A 1% change in seed
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price changes net inéome by 0.33%. Price estimates are from supplier price lists,
Depending upon resources available a grower will need to determine if it is more
economical to integrate production and include nursery facilities or continue to buy
nursery services in the form of large seed. This is still a very young industry in the
mid-Atlantic region. It is believed that as grow-out industry expands, hatcheries
and nurseries will increase their output; thus reducing per unit cost and gaining

experience that will lead to improved production methodologies.

Purchase of trays accounts for nearly 47% of capital outlays for the planning
horizon, Cost reductions in this area will improve profitability of the farm, A 1%
change in tray price results in a 0.34% change in net income. Increasing the size
and capacity of the tray may improve proﬁtabﬂity in much the same way that
increasing pond size increases profitability of shrimp farming (Griffin et al. 1993).
Increasing tray size might also decrease the amount of labor required for
maintenance on a per oyster basis. This benefit would need to be judged against
the need for more equipment as tray size would quickly surpass what could be
handled safely from a small boat. Changing labor hours has a slightly greater
effect than tray price a 1% change in labor changes net income by 0.39%. The input
cost and expense categories all have roughly equivalent effects on the financial
performance of the farm though labor hours have a slightly greater effect than seed

price and tray cost.
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Revenue

Mafket oyster price has the greatest effect on revenues and no effect on
operating expenses, depreciation, or break-even price. Of all the variables
considered market price has the greatest financial effecf. A 1% change in market
price produces a 0.79% change in net income and a 0.56% change in NPV. The
importance of market price and survival in the financial feasibility of oyster culture
was also noted in the research examining tray culture on the Texas Gulf Coast
(Martinez et al. 1992). However, increasing oyster prices is much easier in a
simulation analysis than in real life. In fact, considerable marketing efforts will
likely be required just to maintain current priges as production increases. Review
of landings statistics (VMRC) show prices of oysters from the Virginia fishery
declining in recent years despite decreases in supply; indicating possible reduction
in demand (Figure 1). There is also evidence that negative media publicity, such as
what happened in the late 1980s, significantly reduced the demand for oysters (Lin
et al. 1991). Lipton and Kirkley (1993) concluded that the demand for oysters has

declined in the past 10 years.

Financial

Changing the ratio of equity to debt capital used to finance farm operations
naturalrly has the greatest effects on net worth and NPV. Using NPV to compare
investments Vthat are of substantially different magnitudes however, is not
appropriate. Debt capital will reduce the magnitude of NPV by reducing
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investment. Appropriaﬁe use of debt and equity capital is important for the success
of aquaculture enterprises. The availability of debt capital will be important for the
development of aquaculture in general. To gain access to these funds however,
Chesapeake Bay oyster growers will need to document that their production system
(including site) will be a substantial improvement over those presented here. This

documentation should include a thorough business plan.

Although tﬁey are businessmen, many of the individuals growing oysters off-
bottom are motivated by reasons other than profit. They want to be part of an
industry that helps the Bay. They enjoy working on the water and producing high
quality food for people to enjoy. It is difficult to place a value on these personal
benefits along with the potential ecological benefits of oysters culture. According to
a study by Jonas and Tuttle (1990), oyster culture may improve water quality in the
Bay. Despite the difficulty in quantifying these non-economic elements of growing
oysters, they are important considerations in evaluating the overall value of oyster

culture in Virginia.
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Figure 1. Virginia Oyster Fishery Landings 1931~1992.
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Figure 2.
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Figure 3.

oyster prices
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Figure 4.

Asset addition for the 10 year planning horizon
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Figure 5.

Oysters
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Table 1.

Imgportant Assumptlons

Oyster Mariculture

Floating Tray (wood) Grow-out System

1 man operation w/expansion

Baseline PROFORMA

IMPORTANT ASSUMPTIONS & EXPECTATIONS

ASSUMPTIONS
Tray size (ft2) 6 Tray surplus  0.05 oyster/box 100 Tray wear
Trays/Unit 0.00 Inv value 75% Mesh sizes
1995 1996 1997 1998 1999 2000
BIOLOGICAL
Animals Stocked 40000 60000 60000 80000 80000 160000
Density (#/1t2) 50 50 50 50 50 50
Animals/tray 300 300 3 300 300 300
Split N N N N N N
Survival yrl 70% 0% 70% 70%  70% 70%
Survival yr2 50% 50%. 50% 50% 50% 50%
Available 28000 51800 56700 70700 75600 131600
Harvested (%, year crop) 30% W% 0% 0% 0% 30%
Harvested (#) 8400 22400 27300 - 31500 36400 53200
Carry-over(#} 19600 29400 29400 39200 39200 78400
Marketed (%) 95% 95% 95% 95% 95% 95%
Marketed (#) 7980 21280 25935 29925 34580 50540
EQUIPMENT
Trays stocked 133 200 200 267 267 533
Trays larger mesh 0 0 0 0 o 0
Trays (splitting,carryover, rounding) 66 99 99 132 132
Total Trays (inc surplus & wear) 154 306 344 421 459 765
New Trays needed 154 152 8 231 190 344
Units H 0 0 ) 0 ¢
New Units 0 0 0 0 0 0
EXPENSES
Management Salary 0 ) 0 0 ¢ 0
Laborl rate 10.00 10.00 1000 1000 10.00 10.00
Labor2 rate 6.00 600 6.00 600 600 6,00
Labor? hrs 305.00 415.00 415.00 475.00 475.00 950.00
Labor2 hrs 0.00 000 000 000 00 0.00
Fuel price 1.05 105 1.05 1.05 1.05 1.05
Fuel use 200 200 225 250 275 400
Phone 540 540 540 600 600 700
Utilities ($/Kwh) 0.14 014 0.4 014 014 0.14
Utilities (Kwh) 1200 1800 1800 2006 2000 3500
Seed price - 005 005 085 005 005 0.05
Oyster boxes 1.00 1.00 100 1.0 1.00 1.00
Tags 015 015 015 615 015 0.15
Marketing 0 ¢ 0 0 0 0
Legal fees 300 300 300 300 300 300
Accounting fees 250 250 250 250 250 250
Insurance 700 700 700 700 700 700
Land/Building/ Dock lease 0 [} 0 ¢} 4] 4]
Miscellaneous o o 0 o 0 0
REVENUE
Qyster price ) 0.28 - 028 028 028 028 0.28
Interest 3.50% 3.50% 3.50% 350% 3.50% 3.50%
[nflation (% annual) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

01
1.00

2001

160000
50

300

N

70%
50%
151200
30%
72800
78400
95%
69160

533

0
262
914
380

o
1

10.00
6.00
950.00

1.05
400
700
0.14
3500
0.05
1.00
0.15

250
700

0.28
3.50%

0.00%

2002

320000
50

300

N

70%
50%
263200
30%
106400
156800
95%
101080

1067

262
1528

10.00
6.00
1800.00
200.00
1.05

750
0.14

0.05
1.00
0.15

300

250
700

0.28
3.50%

0.00%

2003

400000
50

300

N

70%
50%
358400
30%
162400
196000
95%
154280

1333

524
2136
952

10.00
6.00
1800.060
400.00
105

750
0.14
7000
0.05
1.00
0.15

250
700

0.28
3.50%

0.00%

2004

400000

0%

378000
30%
182000
196000
95%
172900

10.00
6.00
1800.00
400.00
105
700

0.14
- 7000
0.05
1.00
0.15

250
700

028
3.50%

0.00%
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Table 3.

NVESTHENT
Qyster Mariculture
Floating Tray (wood) Grow-out System
1 man operation w/expansion
Baseline PROFORMA
Capital Cost & Initial 100% Owner Financing Original
Investment Schedule 100% Owner Financing Replace
CATEGORY/ITEM life quantity units unit total  salvage Maintain  Annual
cost cost value Factor Mainbenanc
REAL ESTATE
Land 2.50 acres 15000 37500 37500 300% 1125
Subtetal(U-life/group) 50 37500 37500
CONSTRUCTION/BUILDINGS
Packing area/Office 20 500 sq ft 17 8500 2550 5.00% 425
Stocage : 20 0sqft 10 0 0 5.00% 0
Doack 20 0 sqft 9 0 ¢ 5.00% g
Miscellaneous 5 1 425 45 0 500% 21
Subtotal(U-life /group} 20 8925 2550
FIELD EQUIPMENT
Boat 8 1 2000 2000 0 5.00% 100
Motor $ 1 1000 1000 g S.00% 50
Traifer 8 1 700 700 [ 5.00% 35
Truck-1/2 ton 5 1 £000 8000 0 5.00% 400
Trays 3 154 20 3680 0 0.00% 0
Units 8 0 0 0 0 500% ¢
Wet suits 3 0 200 1] 0 5.00% [
Soorkling-SCUBA 3 0 75 0 ] 500% ‘o
Tools 3 1 300 30 0 5.00% 15
Other Machines 3 g 0 [+ 0 5.00% 0
Other Noa-Machines 3 0 ] 0 R 500% 0
Miscellaneous 3 1 1508 1568 4] 5.00% 75
Subtotal(U-life /group) 4 16588 0
CFFICE BQUIPMENT
Computer 5 1 1500 1500 0 500% 75
Printer 5 1 500 500 0 5.00% 25
Fax machine 5 0 300 0 ] 5.00% 0
Phona/Answer 5 1 100 100 0 5.00% 5
Furniture 10 1 500 500 ] 5.00% 25
Other 5 0 0 0 [ 5.00% 0
Miscellanecus 5 1 260 260 i) 5.00% 13
Subtotal(U-Life/group) L3 285G 0
SUBTOTAL . 65673
START-UP COSTS
Site selection 1 200 200
Permitting 1 125 125
Insurance & months ) 300
Legal fees 5 tus 120 500
Accounting fees 2 hrs 80 150
Salary 200 hrs 10 2000
Phone bill & months 30 150
Travel 1a 500 500
Office expenses it 150 150
Miscellaneous ict iy 0
Subtotal 4285
TOTAL 70158
Owner Financing Ops 100%
Cash Reserve 25% Initial Investaiént 83000
Minimum Cash Avall 5000
Oportunity Costs 9.00%

Interest land&constt(15 yy,  7.50%
Interest original equip (3yy, 8.00%
Interest replace equip (3yv.  8.00%
Interest ops 8.00%
Tax rale land & equip 0.50%
Discount rate 15.00%
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Table 5.

Oyster Mariculture

Floating Tray (weod} Grow-out System
1 man operation w/expansion

Baseline PROFORMA,

Cash Flow Statement {Annual}

CATEGORY
POSITIVE

Beginning Cash
Redclepts
revenues
interest
new loans
long
Intermediate
operating
Conltract Services
Investment
Total

NEGATIVE

Capital investment
Land
Construction

Operating expenses
Managemtent Salary
Labor

Fuel

Fhone

Utilities

Stocking

Packing & Shipping
Marketing
Insurance

Fees and Taxes
legal fees
accountant fees
property taxes

Repair and replace
repair-nonmach
repair-mach
replace-nonmach
replace-mach

Miscellaneous

Loans
interest-long
interest-interm
interest-operating
principal-long
principal-interm
principal-operating

Subtotal

Praw
Total
ENDING CASH

IRR
NPV

Start:up

83000
83000

37500

180

12910

12910
7009

ANUM!
-1312053

1995

7009G

2234

(==}

72324

75852

-3527

10958

4150

1957

-4387

7262

9387
12262

EREgE.

298

GEE

1819
555
760

o

LR - e R I = i = ]

13125

13125

-g64

Cash FLOW

1998 1939
864 -5666
8379 9682
[\ 0

4 0
5864 10666
13379 14682
1] 0
4750 4750
263 289
600 600
280 280
4000 4000
344 398
)] 0
700 700
300 300
250 250
264 250
1819 1819
535 555
4920 5308
0 0

] [

[} 0

0 - a

0 0

0 0

0 0

4 -0
19045 19499
g 4]
15045 19499
5666 -4817

2000

-4817

14151

9817
951

9500

700
450

581

700

2001

-23130

19365

28130
24355

9500
420
700
490

795

BEE

1819

2002

~7364

123564

19200

750

16000
1162

700G

amn

1819

[=]

-25295

2003

-25295

43198

30295
48198

750
980
20000
1774

700

70230 -

-22031

-22031

48412

203
53412

1988

700

295

1819
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Table 7.

ENTERPRISE BUDGET
Qyster Mariculture
Floating Tray {wood) Grow-out System
1 man operation w/expansion
Baseline PROFORMA
Enterprise Budget
1995 1996 1997 1998 1999 200 201 2000 W03 2004
REVENUES
Oyster sales 223440 595840 726180 £379.00 568240 1415120 1936480 2830240 4319840 4841200
OPERATING EXPENSES
Variable costs .
Seed 200000 00000 300000 400000 £000.00 £000.00 BO000G 1600000  FO00000 2000000
Fuel 210.00 210,00 23625 26250 28875 42000 4000 630.00 63000 73500
Malntenance 2389.65 236965 238945 2359.65 2369.65 238965 235965 2389.65 236965 2389.65
Boxes&Tags .77 24472 29835 34414 397.67 58121 T 116242 177422 198835
Labor 305000 415000 415000 475000 £750.00 9500.00 950000 1920000 2040000 2040000
Marketing 000 000 000 000 0.00 0.00 0.00 0.00 .00 0.0
Misceltaneous 000 000 000 0.00 000 0.00 0.00 0400 0.00 0.00
Total Variable Costs 774LA2 099437 1007415 1174629 1183607 2089086 2110499 393207 4519387 4551300
Fored costs
Overhead .
Insucance P00.00 700.00 70000 . 70000 700.03 700.00 20,00
Miscetlaneous 1564.01 163216 160871 1695.03 1650.4 24098 0377 245145 261116 262545
Management Salary 0.00 000 0.00 000 0.00 009 0.00 0.00 0.00 0.00
000 000 0.00 0.00 0.00 000 000 000 000 000
Depreciation 102667 24000 229333 383333 107333 535333 763333 1145333 1653333 17766467
Total Fixed Costs 250068 367216 3900 552836 575428 7332 967310 1390478 1914450 2089232
Total Costs 1033210 1366653 1397419 1727465 1758035 2928508 3077809 5328685 6433837 6590532
_Net retums before ix o -£097.70 0813 671239 SS9565 789795 S1A13398 1141329 498445 2113997 1749332
capital and risk

Oportinity costof initial owner equity 7920 N0 79000 720.00 792000 792000 792000 N0 792000 792000

Net Retumn before tax -16017.70 -1562813  -1463239 ~16815.65 -15817.95 253,98 1933329 3 A5 -25059.97 “H13aE2
sk

Yearly analyses

Cost per Oyster /Breakeven Price 129 0.64 054 058 05t 056 045 053 042 038
Margin/oyster -101 036 0326 030 023 028 017 025 014 -0.10
Break-even oysters 3690034 48509.04 45507.83 6169518 62795.95 10101848 10992176 1%0310.19 229779.88 23537614
Break-even Survival au 112 038 098 083 102 072 095 o7 0.62
AVC 997 047 039 039 0H 041 03t 039 0.2¢ 025
AFRC 032 017 0.15 0.18 017 015 0.4 0.14 612 012

Cumulative analyses

Cost per Oystes/Breakeven Frice 19 082 0.69 065 0.61 059 055 054 050 047
Margin/oyster -101 054 041 037 033 031 027 026 022 019
Break-even oysters 90034 8570938 13561721  I9/3IZ38 25009933 36HHIZB2 47103957 66134976 8911965 112650579
Break-even Survival au 156 121 113 104 103 0% 095 087 0e0
AVC 097 061 050 046 043 D42 039 037 036 033

AFC 032 1331 0.18 018 0.18 017 0.16 0.15 0.14 [IAL)
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