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Introduction

Peter Konjoian, Konjoian's Floriculture Education Services

How would you respond to the gquestion “Do vou feel
that you're working harder and harder and making
less and less™ If vou're like many other greenhouse
operators trving to make a living these days, vour
ANEWeEr mﬂ:\' }]1" a n"‘_-'{'l'l.lndl.l'lg .-11-1:.'.';1'!"

This current installment in the OFA Tips... series has
been written, unfortunately. out of necessity. Growers
nationwide have been feeling the pinch of shrinking
profit marging during the past decade and have
become more interested in learning how they can
manage their greenhouses in wayvs that will generate
healthier profit margins (see Figure 1),

Traditional Attention

For several decades, we have focused our greenhouse
management effort on costs of production. In this
book, vou will find an entire section of chapters
dealing with cost analvsis. Overhead cost determina
tion, variable costs, whether to produce plugs on-site
or buy them from a specialist, cost of using pesticides,
and several others will be presented in detail. The
second section of chapiers deals with the other side of
the picture, revenue analysis. We believe the time has
arrived for growers to understand and use the entire
profit eguation; namely, Profit = Revenue - Costs,

A great analogy to the importance of discussing
profitablity from both the cost and revenue sides can
be found in the concept of pH management, Think
back 20 vears to the first time vou heard academic
pxperts discuss the coneept of irrigation water pH.

Figure 1. A spring season retail greenhouse often contains
9

potted crops, hanging baskets, and mixed containers to

offer customers an assortment of gardening opportunities

In time, we shifted gears to understanding that pH
was not the only factor to be concerned with, that
alkalimty was just as, if not more, important in irriga-
tion water and subsequent crop performance. Later
still, our understanding evolved to the present where
we understand the relationships between pH.
alkalinmity. and nutrition in order to manage pH drift
in our crops. Many growers currently maintain charts
in their head houses that list the various crop species
they grow and whether they require low, medium, or
high pH levels for optimal development,

Think of the profit equation as vou do the pH issue,
Onee our understanding of costs of production is solid,
the next step is to focus on the revenue side, After
both parts of the equation are understood, their
interaction can be analvzed in order to manage our
greenhouses to maximize profitability,

Turbulent Times

The commercial floriculture landseape continues to
change. The growth of the mass market and large-
scale production eapacity our industry has enjoved are
influencing everything. Independents are learning to
capitalize on niche market opportunities, while the hig
hox outlets strive to supply inexpensive plants to large
numbers of gardeners. A level of consolidation is
taking place as wholesale growers try to obtain more
leverage in dealing with national retailers. Fewer
prowers exist today compared Lo last yvear, and it is
anticipated that fewer still will be present in the yvears
Lo oM,

Some wholesale growers have gquestioned whether
thev can compete in the arena of commaodity market-
ing. Some have shifted to servicing independent
garden centers. some have gone out of business, still
others have tried their hand at retailing their own
products. Whether at the wholesale or retail levels. all
h:n‘r_* ||_’H]'i'|’|:’i,£ Thﬂ[ “‘ith[}ut n .‘1“"1['"""' Ii"\-'l"i 'ﬂlf
profitability, staving in business becomes difficult

Work Hard... and Smart

It used to be enough to work really hard, grow really
nice plants, and offer really good service, This formula
defined success for generations of greenhouse growers.
Working hard has never been an issue for lorieultur-
ists, It's agreed by many that greenhouse operators
are very willing to work seven davs a week, 365 davs
i Vear.

Introduction



Today, however, greenhouse operators are realizing
that the effort of growing quality plants by itself is not
enough to stay in business (see Figure 2). Today's
successful grower must also commit to working
smarter than his or her competition. When there's not
enough money left at the end of the day, it's as if the
wind is dumped from one's sails, If there's not enough
profit left on the bottom line, all of the hard work in
the world can’t keep one from questioning the future.

A Quick Preview

An aspect of profit analysis that we have found
to he absolutely, unaveidably significant 1= that of

Figure 2. Growing gquality plants is only half of a grower's

congerns these days. Ensuring that profitability is a result of

quality p'n::d-.;ctiﬂr' requires much attention.

Introduction

crop shrinkage. This issue is dealt with in detail
throughout the book. You will notice it as a recurring
theme — a theme we found to be, without question,
one of the major take-home messages for us to
[]U'ﬁ"ﬁ!L“IL ."'| WI’:Ir':J |'|F::.‘-|111]nr1; [TI::EII._".' rlr s 'I'I'IH:\' I:II‘_" B
enamored with what goes out the front door that we
neglect to manage what goes out the back door, It's
not a moment too seon for vou to begin thinking about
the plants you grow that do NOT make it to the front
door {see Figure 3). This introduction will end on thal
note, along with a prateful thank vou to our authors
for bringing vou such a timely book,

Figure 3. Most greenhouses have an area where unsaleable
plants are dumped. Each plant that ends up en this pile
dirinishes profit from every plant sold at full price.

OFA



Chapter 1

Six Levels of Greenhouse

James E. Faust, Clemson University

Cost Accounting

All businesses employ some method of managing
finances. While there is no perfect method. the process
of uncovering the financial details of your business is
undoubtedly a key to profitability. Cost accounting is
the process through which various expenses are
attribiuted to the product produced. The task of
attributing various expenses to specific crops may
seem daunting: however, in this chapter, we will work
through the process one step at a time. Each level will
unravel additional lavers of information. We will
hegin with the most easily accessible information and
move toward the more detailed cost analyses,

There is no reason that one must proceed exactly
along the order outlined in Table 1-1, The order of
these levels iz based on the ease of taking each step.
For example, the easy-to-obtain variable costs for
individual crops are accounted for in Level 2; while
the more difficult-to-obtain variable costs are
determined at Level 3. Some levels may be skipped.
For example, Level 4 iz perhaps the most difficult to
complete. Many growers will skip this stage until they
are ready to very clogely compare and evaluate the
profitability of specific crop mixes.

Following are the steps toward evaluating the costs of
your business and the beginning of improving your
business profitability;

Level 1: General calculation of business
profitability

The simplest method of managing a business utilizes
one bank account. Earnings are deposited into the
aceount, and expenses are paid from the account.

Table 1-1. Six levels of greenhouse crop cost analysis,

The account balance at the end of the yvear indicates
the profit:

Revenue — Costs = Profit

While this method does indicate overall business
profitability, it provides no information for the owner
to improve profitability, At the end of the vear, there
is no way to identify the most profitable or least
profitable ventures or crops. The other major pitfall is
that one may not be aware of the financial status of
the company until after serious problems have
occurred. This approach 1s simply an elementary
business management tool, not a method of cost
analysis, since no costs are reallv analyzed,

The next levels will require information about specific
crops, which will allow vou to determine the factors
that contribute to or detract from greenhouse
profitability.

Level 2: Identifying the easily-obtained
direct variable costs per crop

The second level of cost accounting uses the variable
costs that are most easily attributed to specific crops.
The costs of the plant, pot, media, and tag, called
“physical costs,” are usually well-known or easily
obtained (see Table 1-2). Although these expenses are
only 8 component of the total production expenses,
they do provide a starting point for comparing the
cost of different crops. Perhaps more importantly,
accounting for these factors provides a starting

point from which more detailed cost accounting can
take place.

Thers is not enough cost information available at
Level 2 to identify the actual profit; however, this
simple approach does allow one to make general
comparisons between different crops.

Level Cost Analysis Technique Applied
I Revenue — Costs = Profit
2 Identifying the easily-obtained direct Table 1-2. Eazily-obtained direct variable costs for a
variah [[. costs for Hp!l?f:iﬁt CTOpS :-'-qu;jﬁn:' erop (g, 4-inch k'L-g::tsitivulI'.' propagated
. : . ——— annual, non-patented cultivar)
a Eastimating the difficult-to-obtain direct e
variable costs for broad erop eategories P Cost/unit
4 Determining all the direct variable costs Centiimer $0.06
for apecific crops a e Mesdi $0.05
A ; z rowing Media 05
3 Estimating the overhead costs for broad ‘ E1 = .
crop categories Rooted Cutting $0.34
i Caleulating the overhead coztz for Tag $0.02
specific crops Total B0.47
& Six Levels of Greenhouse Cost Accounting



Level 3: Estimating the difficult-to-obtain
direct variable costs for broad crop
categories

Variable costs which are more difficult to apply to
specific crops, such as fertilizer and chemical costs
like pesticides and plant growth regulators, are
included in Level 3. Labor costs, which are covered in
more detail in Chapter 7, are also included in Level 3.
Growers may find it easier to estimate these costs
over the month, growing season, or year. In Table 1-3,
we estimate the percentage of labor, fertilizer, and
chemicals that each spring crop category requires for
a hypothetical greenhouse,

Then, we simply add up all of these expenses for

the season and divide those costs by the number of
units produced (Table 1-4). In this example, 48,000
4-inch annuals are produced. Thus, 20 percent of the
total labor expenses are attributed to those plants,
Ag n result, 80.14 of labor is atiributed to each
4-inch annual.

Combining thiz information with the variable costs
listed at Level 2 provides the total direct variable
vosts per unit (see Table 1.5). (Variable costs are
discussed in further detail in Chapter 5). Some
businesses will double the direct variable costs to
determine the wholesale price of a product. While this
approach lacks some details. it usually provides a
sufficient buffer to produce a profit.

Spreading the difficult-to-obtain variable costs equally
acrogs all the units produced has some obvious

Table 1-3. An example of the estimations of the total
lobor, fertilizer, and chemical expenses required for
different eategories of spring crops for a hvpothetical
greenhouse.

wenknesses, since not all units have similar inputs.
For example, some crops require more labor
(pinching), more pesticides (plant growth regulators
or pesticides), or more fertilizer than the average

crop. However, this technique is a starting point for
providing a means for attributing costs to the products
produced. In Level 4. the labor, fertilizer, and chemical
costs will actually be determined for specific crops.

Level 4: Determining all the direct
variable costs for specific crops

In Level 3, labor, fertilizer, and chemical costs have
been spread evenly across all greenhouse crops. If our
goal is to determine the profitability of different
greenhouse crops, then we must be able to separate
the labor, fertilizer, and chemieal costs for individual
erops. To accomplish this, time-motion studies must be
conducted to determine the time to perform individual
tasks, such as the time to transplant a {lat or to move
the flat from the head house to the greenhouse (see
Tables 1-6 and 7-1, page 33), Records must be kept to
separate the chemical and fertilizer costs for
individual crops.

The value ($0.1Tiunit) for labor costs for the specific
4-inch annual erop in Table 1-6 will substitute for the
general $0.14/unit cost listed in Table 1-5.

Level 4 may well be the most difficult level for small
to mid-sized growing operations to determine reason-
ably accurate numbers since the labor force performs

Table 1-5. Total direct varinble costs associated with
growing 4-inch annuals,

Spring Estimated | Estimated | Estimated
Crop Labor Fertilizer | Chemicals
Flats 35% 20% 0%

4" Annuals 20 20% 0%
10" Hanging

nl'ui]'.’ (e # 15% Eﬂ“il lﬂ"a'u

12" Combos 10% 1% 10%
Perennials 20% a0% 20%
Total 100 1M 1007

Table 1-4. Calculating the expenses (labor, fertilizer,

Item Cost/unit
Pot, plant, tag. and media 8047
Fertilizer £0.01**
Chemicals £0.03%*
Labor S0.14*
Total Variable Costa/unit $0.65

* From Table 1-2 {page B).
** From Table 1-4,

Table 1-6. Results of a time-motion study to determine
the specific labor requirements for a specific 4-inch
annual crop.

and chemicals) attributed to the production of 48000
4-inch annualz bazed on the estimated percentages Time/unit
reported in Table 1-3. Task {seconds)
Transplant a rooted cuttin 24
Total Spring Season | Labor | Fertilizer | Chemicals z m:mm § o
i

Viriahle Expenses $33.600 | 2,400 4,800 - —

. Chemical Applications 12
Expenses attributed hinping/H on
to 48,000 4-inch $6,720 | 480 $1,440 Shipping/Harvest
nnnuals Total 77
Variable Costfunit 20,14 0,01 20,03 Labar Cost (@ $8hour) 0,17

Six Levels of Greenhouse Cost Accounting



many different tasks throughout the day. One does not
need to complete this level before moving on to the
next. The estimated variable costs determined in
Level 3 will be adequate for many businesses.

Onee Level 4 is completed for several different crops,
growers will have a clearer picture for determining
the profitability of different crops. However, overhead
expenses will also need to be included in the cost
analysis. Overhead expenses are discussed in Levels 5
and 6.

Level 5. Estimating overhead costs for
broad crop categories

Levels 5 and 6 are very similar. Level 5 deals with
broader crop categories, such as 4-inch annuals versus
annual Aats, while Level 6 is useful for comparing
species within a category (4-inch New Guinea
impatiens versus 4-inch peraniums) or for comparing
the different method of production for a particular
species (4-inch vorsus B-inch New Guinea impatiens).

Overhead costs include all non-production related
expenses such as office worker salaries, maintenance,
taxes, et al. (gee Chapter 3 for a detailed discussion of
overhead costs), Table 1-7 provides an example of
overhead costs for a greenhouse business.

Indirect variable costs include items that are associ-
ated with production, but often do not vary propor-
tionately with production volume, like water,
advertising, and eleciricity expenses, These costs can
be determined on a per-erop basis, as is shown in
Chapter 5. However, it is very common to include
these indirect variable costs in the overhead eost
calculation,

Although overhead expenses occur regardless of
whether or not a single plant 1s ever grown in the
greenhouse, overhead expenses must be attributed

to production. This is most often accomplished by
dividing the overhead costs by the greenhouse produc-
tion area. Thus, each square foot of greenhouse
production space must support a fraction of the office
workers’ salaries, taxes, et al.

In a simplified example, one 3,000-square-foot
greenhouse (2,400 square feet of actual growing space)
must cover 318,000 worth of overhead expenses. Four-
inch annuals are produced in that greenhouse for five
maonths, and poinsettias are grown for four months,
The greenhouse is empty for three months. Thus, the
nnnuals must cover 5/% or 56 percent of the overhead
expenses ($10.000), while the poinsettias cover 4/4 or
44 percent ($8,000), If the greenhouse produces 24,000
4-inch annuals, then $0.40/pot goes toward overhead
expenses (310.000024.000). I the greenhouse produces
2,400 B-inch poinsettias, then $3.33/pot goes toward
overhead expenses ($2,0000/2,400).

In this example, overhead expenses are dealt with in
a fairly simple manner, One has to calculate the total
overhead expenses, then divide that number hy the
total production space. One should anly consider space
that is actually sccupied. (Using empty space for other
crops will reduce the overhead expenses for all cropz,
ginee the same overhead costs will be attributed to
more units sold.) Each general crop category occupies
o fraction of that production space. This technigue
allows one to combine the direct variable and
overhead costs to determine the actual costs for
different crops. Thus, the profit or loss can now be
calculated (see Table 1-8).

Level 6. Calculating overhead costs for
specific crops

Table 1-7. Overhead costs for a greenhouse business, Level 5 allows growers to compare the profitability of
different general crop categories. This will provide

Item Annual Cost useful information about the profitability of crops in

Salaries (non-production) 285,000 42.5% generil. Level 6 will allow growers to make more

Utilities 220,000 10.0% specific crop profitability comparisons. This will allow

Depreciation $30,000 15.0% businesses to further fine-tune their product lines

Interest $15.000 7.5% townard crops that are most profitable, Whllil* the least
profitable crops can he dropped or reduced if completely

Insurance 48,000 4.0% dropping an unprofitable crop 1s not possible,

Repairs 515,000 '4"5‘5'-’-

Taxes £1,500 0.8% :

Advertizing &1 500 0.5% Table 1-8. Total costs for 4-inch annual production,

Travel & Entertainment £2 500 1.3% Item Costs/unit

Ufﬁ{;e Expenses &1, 000 0.5% Direct Variahle Costs &0.65*

Professional Fees £1,500 0.8% Overhend Costs §0.40

Trucks & Rentals $15,000 7.5% Total Costs $1.06

Bad Debts 1,000 0.5% Pricefunit $1.25

Miscellaneous £5.000 1.5% Profit {loss) 0.20

Total Overhoad S2000, 000 1000 *From Table 1-4 (page 7).

L] Six Levels of Greenhouse Cost Accounting



Level 6 makes the assumption that the more space
oceupied by a plant, the more overhead eosts must he
attributed to that plant. Thus, crops that are efficient
space users are considered less expensive to produce,
Efficiency is based on crop time and the area required
per plant. The concept of square foot weeks is used
to perform this task (square foot weeks is described in
detail in Chapter 4). Square foot weeks represent the
greenhouse space occupied over the life of the crop.
For example. a plant that occupies one square foot for

Table 1-9. Comparison of the overhead expenses
attributed to 4-inch annuals grown at different
spacings. Assume an overhead value of $0.21 per
square foot week.

Schedule Overhead costs/unit

4 waeks

pot-to-pot $0.09 S0.09 | 50,09 | $0.09 | $0.09

(4" x 4"

1 weeks o i S
Pot-to-pot [ 5" x 5" 6" x 67| 7" x 77| 8" x &

at the noted | gp 09 5015 [ $0.21 | $0.20 | $0.37

spacing

Total

overhesad .18 $0.24 | 30.30 | 20,38 | $0.46

costsfunit

Six Levels of Greenhouse Cost Accounting

four weeks uses 4 square foot weeks, while a crop that
oceuples a G-inch x 6-inch area for four weeks uses
1 square foot week,

The example in Table 1-9 underscores the effect that
gpacing has on profitability, It is apparent that
prostrate or spreading species must be properly
growth regulated if they are to be profitable items,

Most businesses operate at Level 1. It takes a real
effort and commitment of time to begin to pull together
useful numbers that will allow vou to get a real handle
on your business’ profitability. With a little bit of effort,
Levels 2, 3, and 5 can be successfully completed in a
reasonable time period. Undoubtedly, the process will
be informative and revealing. Levels 4 and 6 are
extremely detailed and can be difficult to fully complete
for a large number of crops. One cannot expect to
accomplish Levels 4 and 6 quickly. However, the
process will be revealing. 1t will change the way one
looks at greenhouse production, space use efficiency,
and labor efficiency. This process will undoubtedly
provide insight into how to make vour husiness foeus
on profitability. The following chapters will describe
this process in further detail.

OFA



Chapter 2

Using Spreadsheets as

Cost Analysis Tools

Spreadsheets are incredibly powerful tools for any size
of business. In this chapter, n spreadsheet will be used
to provide a template for cost ncecounting caleulations,
The spreadsheet has been developed to supplement
this book, and is also available in the “0OFA Bookstore”
section of the OFA Web site (http//www.ofaorg/pdf!
Ch2CostAcctgSpreadsheet. xls). Guidelines are
provided in this chapter for using the accompanying
spreadsheet or for growers to customize the spread-
sheet for their unigue business needs.

The spreadsheet provides space for growers to enter
their specific costs, These cells are identified by
WHITE cells. Numbers cannot be entered in the
ORANGE cells, which contain formulas that caleulate
costs based on the user inputs in the WHITE cells,

Crop Information

The first sheet is for potted crops (see Table 2-1,
page 11), while the second sheet is for flats (see
Table 2-2, page 12). The two sheets are very similar;
however, a few of the calculations are shghtly
different for flats and containers.

Units grown: Input the number of production units
grown, A unit usually represents a flat or a container.
However, a unit can be a larger product, such as a
shuttle tray of 156 4-inch pots,

Container size: Enter container diameter for round
pots or container width (measured side-to-side, not
corner o corner) for square pots.

Containers filled: Enter the number of containers
filled per cubic foot (ft*) of media. The number of con-
tainers filled per cubic foot of media has been measured
by Dr. Hugh Poole at Fafard Ine. (Table 2-3, page 13).

Number of plants per pot or flat: Enter the
number of plants, seeds, plugs, or liners per pot or
flat. For example, three plants per 6-inch pot or

36 plugs per 606 flat. Use the unit for which the price
is known. For example, if a plug is purchased, use the
plug cost, regardless of the number of seeds per plug.

Spacing: The spacing per flat is simply the width and
length of the flats. For pots, there is the option to
provide three different spacings per crop, The first
spacing represents the initinl spacing, the second
apacing represents the intermedinte spacing, and the
third spacing represents the final spacing. For example,
a poinsettia crop may be spaced for four weeks at 6-inch

10

James E. Faust, Clemson University

by B-inch spacing, four weeks at 10-inch by 10-inch
spacing, and four weeks at 12-inch by 12-inch spacing.
Fnter 07 weeks in the unused spacing columnis) if
plants are only spaced once or twice.

Crop time: For pots, the number of weeks from
transplant to finish is ealoulated as the sum of the
number of weeks entered at the three different
spacings. For flats, the user inputs a value that
represenis the time from transplant to finish.

Total space per unit: The total caleulated space
occupied (square foot weeks) by one unit from trans-
plant to finish is based on the information entered in
the spacing lines. See Table 2.4, page 14 for an
example of this basic erop information, The square
foot weeks concept is discussed in detail in Chapter 4,

Maximum greenhouse space: The bench space
required when the crop is at its maximum spacing,
For example, if the maximum spacing is 12 inches x
12 inches, then each pot requires one square foot.
This value is multiplied by the number of units
grown. So, 1,000 units would require 1,000 square
feet when the crop is placed at its final epacing. This
vilue is especially useful when comparing two
different crops. For example, in comparing whether it
is more profitable to grow a 4-inch crop or flats on a
particular bench, the number of units grown can be
manipulated so both crops cecupy the same amount of
bench space:

Variable Costs

Plants: Enter the cost per plant, plug, liner, or seed
and the number of plants per unit, The total cost is
caleulated. Enter the real cost per plant; i.e. this value
may include freight, royalty, and the tag.

Container: Enter the cost per pot or tray and insert,

Tag: Enter the cost per tag and the number of tags
used per unit. Enter 0" if the tag cost is included in
the plant price.

Fertilizer: Enter the total cost of fertilizer for the
entire crop, and the fertilizer cost per pot grown

ig caleulated.

Chemicals: Enter the total chemical cost for the
entive crop, and the chemical cost per pot grown is

ealeulated. Chemicals include pesticides, fungicides,
and plant growth regulators,

Using Spreadsheets as Cost Analysis Tools
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Table 2-1. (Line 1) Crop Cost Accounting (Pots).

*Information can only be entered in WHITE cells™

2 Crop Info

3 Units grown

4 Container size
i Containers filled
6 # Plants per pot
T Spacing #1

A Spacing #2

# Bpacing #3

10 Crop Time

11 Total Space per Pot
12 Maximum GH Space

13 Variable Costs
14 Cutting or Seed
Plants

15
16 Media

17 Medis

14 Labaor

19 Container

20 Tag

21 Fertilizer

22 Chemicals

3 Other

24  Loss

25  Pots Sold

26 Total Variable Costs
27 Total Variable Costs
28 Overhead Costs
24 Owerhead rate

A Overhead costs

1,000 pots
4 inch
A0 potsftd of media
1 plantapot
I wha@
i wks @
3 wks @

wks
aq.f.whks/pot
#g.0t ferop

$0 50 $fplant

§2.00 $ift0
§pot

i

$0.25
0,04
s_
£0.0
$0.01
£0.00
i %%
pots sold
$'pot grown
#pot sold

EREEE

$0.20 $fsq.frowk.
(S0 s/pat sald

31 Total Costs and Revenue

42 Total Cost
¥ Wholesale Price
3 Revenue (Gross)

35 Profit (Loss)
A6 Profit Margin
47 Profit

AR Profit

a0 - Profit

LI$IF8 spor sold
£2.00 §pot
S50 s/crop

Entor numbser of pols grown

Enter contniner dinmeter for round pots, or conbaiper width iside co sided for squars pots

Sew “Medin Info” workeheet (39 tab below) o ditormine the number of flats Blled per eubic foot of growing medin,
Enter number of planta, liners, plugs or seeds in osch pot,

10 in by 20 in. Enter number of wioks spent ot thie spacing. (Spacing connot be lewer than Line 43,
10 im by 20 in.  Enter number of wioks spent ot this spacing. (Enter 0 weels if Spacing #1 is the final spacing)
10 in. hﬂ' 20 in.  Enter number of wooks wpernt ab this spacing. (Enter ) weeks if Spacing #1 ar 2 are the final spacing),

Caleulnted time (weeks) from traneplont 1o finish based on weeks enterod in lines 7-9
Total calruluted space occupied (square foot weska) by one unit from transplant to finish based on weeks entered in lines 7-9
Tital calrulated space required for the entire crop (Line 3) when the crop i st the widest sparing entered m Lines 7.8

Enter cost per plant or seed Do not input double this mumber if two plants wre wessl per ot

Tota] caleulated cost for plant materiale pliced in sach contmner (e.g. cost per plant % plants per potl.
Enter cont per cubic foot of growing media (See “Media™ worksheet for help ta caloulate this value),
Caleulated media cost per pot

Entor estimated labor cost per pot grown,

Enter costs por container,

Entor tag costs (enter tifal cnste here if more than oie tag per unit),

Entar fertilzer costs per por grown

Enter chembal costs per pol grown

Enter aniy vanable costs not listed abave

Enter * of erop not sodd for any reasen (dissase, pest. lack of market. ete )

Number of pots sctually sold after losses indicatind in Line 24,

Total caleulaved vanahle costs per pot grown. Bum of costs indicated in Lines 15, 17.23

Total caleulated varinble costs per put wold, Sum of costs mdicated in Lines 156, 17-23, dividad h_l. actun] s eold (Lane 250,

Enter overhend costs per square oot week,
Totnl enleuloted overhend costs per unit sold, not just grown, [Overhead rate (Line 390 x total space per pot (Line 11) divided by % of erop
mordil {Lin 25/ Lane 53]

Toral variable costs (Line 27) + Total overhend costs (Line 300
Enter wholesale price per unit.
Giross sales for the emtire crop sold caloulated from wholesale price (Line 331 and the number of units soid (Line 25).

FPositive value indicstes pereentage profit. Negative values indicates percentage loas resulting from the difference bitween (he wholesals price
{Line 33) and the votal ensts (Line 52)

Prasfii (or lossi e st caleulated as ihe difforenme botween the wholesale prce flame 331 amd total cosis (Line 325,

Total crop profit (or loss) (Line 295 por sguare (oot ol thes final imaximum) prodostion space required o grow the ceop (Line 12),

Total crop profit (or loss) cabeutated from profie per pot seld (Line 37 1 the number of Oats sold (Line 25

iR Indiontes the column width must be widened for all the digits gn b viewsd
N Orange oells are coleulated values, numbers cannot be entered {0 these cells.
White cells indicpte whore information muast be entered
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Table 2-2. (Line 1) Crop Cost Accounting (Flats).

*Information can only be entered in WHITE eells*

2 Crop Info

3 Flalts grown 100 flate

4 Flat size IBBBIBE>

5  Flats filled A8 Oatadft? of media
6 # Plugs per flat W plugsfiat

7 Crop Time i wis

#  Total Space per Mat Al wkaffat
% Maximum GH Space st jerop
10 Variable Costs

11 Plugs $0.05 Siplug

12 Plugs per flat $iflat

13 Media $2.00 &

14 Media 0 s

15 Labor 0,33 BMlat

16 Container §0.040 SMat

17 Tags per flat i togs

18 Tags 001 ®hag

19 Tags 1US006 s/

20 Fertilizer §0.03 $Mat

21 Chemicals 80,01 $Mat

22  (Other £0.00  $Mat

23 Loss 10 %

24 Units Sold Nats sold

25 Total Variable Costs $/Mlat grown
26 Total Variable Costs £/Mat sold

27 Overhead Costs

28 Owverhead rate £0.20 Bhg.nowk,

@4 Owerhead eosts £t sold
30 Total Costs and Revenue

A1  Total Cost SMat sald
32 Wholesale Price 6,50 SMlat

43 Revenue (Gross) NSNS s/crop

34 Profit (Loss)

35 Profit Margin

36  ProfL LMat sald
37 Profit $ieqlt
35 Profit Rlerop

Enter numbesr of flats gream

10 by 20 in. Enter length and width of the flats

Hoe “Media Info”™ workshewt (597 Lab below) 1o dotermune the number of fats filled per cubse foor of growing media
Enter number of plugs per flai.

'f.'nlp time (weeks) fAem !ru.ll.l;|||1nl o ksl

Total ealeulated space soeupied (aguare foot weoks) by one flat from transplant o fnish.

Total caleulatod space required for the entiee erop (e 55,

Enter cost per plug,
Total ealeulnted cost for plant materinls placed in each sontainer (eg. cost per plug 8 plugs per Qaeh,
Enter cost per cubic oot of growing medii.
Caleulnted medin cost per Mot
Enteer estimuted labor ooar per flat grown
Enter costs per coninimer
Enter the numbser of tags per Mlat
Exter post par ing
“mlrulnted tag cost per flal
Enter fertilizer custs per Mat grown
Enter chemirnl costs per flat grown
Enter any variable vosts mon fistod above
Enter % af crop not sold for any reason {disease, pest, lack of market, ot
Number of fints setunlly sold afier losses indicaied in Line 29
Total calenlnted varinbls costs per Mat grown. Sum of coats indicated in Lines 12, 14-16, and 1099,
Total enleulated varinbbe costa por Oat sold. Sum of costs indicated n Lines 12, 1400, and 1922, divided by aetual o sold (Line 243,

Enter overhead vosts por sgquare Tiol wieath,
Total enbeulntod overhead corte por Mat sald, wl just grown. [Overhesd mite (Line 280 % tolal space por Nat {Lins 5 divided by % of crop sl
(Lane 24/Line F))

Total variable costs (Line 20 + Total overbend coste (Line 299
Foter wholesale price per unit
Grees sabes for the emtiee orop sold caloulated from wholesale price ilane 320 and the pumber of units sold (Line 24)

Positrve value mdwnles peroentage profil. Negative volos ihicates peroontage bss resulling from the differvnce betweon the wholesale price
iLine 5% and the total costs (Line 310

Prllit for boss) per ol caleiilatinl as the difforence botwren the wholesale price (Line 225 and total eosts (Line 231}
Total erop profil (or ki) (Line 38) per sguare oot of the fnal (masimum) production space peguired o grow the erop (Line 9
Total crup profit (or lossi caleulated from profit per Aat sold (Line 58 « the number of (ats sold (Line 24),

iradekakan® Indicates the coluinn sidth st be sidened for all the d:l.gi:l:t. tus b iewed.
e Orange cells are colewlted values, numbers eannot be cotersd in these oells
White cells indicate whare information must be entervd,




Girowing media: Enter the cost per cubic foot of
growing media. Divide the cost per bag of media by
the number of eubic feet of media per bag. (See Table
2-3 to determine the number of cubic feet of media
for your media supply.) The media cost per pot is
caleulated by dividing the media cost per cubic foot
by the number of pots filled per cubic foot of media
entered in the “Crop Info” section,

Labor: Enter the total estimated labor cost per crop.
The labor cost per pot grown is caleulated,

Loss: Enter the percentage of crop not sold for any
reason — e.g. disease, pests, lack of market, ete.

Units sold: The calculated number of units actually
pold based on the percentage loss.

Total variable costs: The total ealeulated variable
cnsls per unit grown and per unit sold.

Table 2-3. Number of containers per cubic foot of
prowing medium,
Containers/
Cubic Foot
Pot Type and Size of Media
. Belden Std 47 203
E-: =l Belden 4.5 Geranium 389
E:E Belden Std 6 14.3
7 |Belden Std 5 6.7
Belden Std 10" 3.2
P Kord AZ 4" 100 mm AZL-S T2.8
'i "E ITML AZ 6" 600 24,9
EE ITML AZ & AZEOSO0 10,2
Kord AZ 107 250 mm 4.8
EE " Kord 84} 4" 7 W
é = Belden 4.25" Jumbo Junior 309
- Belden 5.75° Jumbo Sentor 16.2
e Belden 6° 158
‘E_: Belden Pop Basket 87 1.5
H i Belden Basket w/Saucer 107 5.3
=™ |Belden 12 2.0
& |Dillen Bowl 12" 44
é ITML Planter 14" 1.2
Dillen Planter 16" 8.2
Bog Nursery Supplies - Classic Pan 8" B8
gé g Nursery Suppliez - Classic 300 (1 gal) B9
z‘-i‘i Nursery Supplies - Classie 600 (2 gal) 4.2
Nursery Supplies - Classic 1000 (3 gal) 3.0
# 1204 Flak T.0
i 1206 Flai 79
we [1801 Flat 6.2
Sk 606 Flat 54
i 606 Flai-Deep 5.2
H04 Flat 7.0

Thanks to Dr. Hugh Poale, Fafard Ine . for this table,

Using Spreadsheets as Cost Analysis Tools

Overhead Costs

Overhead rate: Enter the estimated overhead costs
per square foot week. See the discussion in Chapter 4
for an estimated value.

Total overhead costs: Total calculated overhead
costs per unit sold, not just grown.

Total Costs and Revenue

Total costs:; The sum of the total variable and
overhead costs per pot sold.

Wholesale price: Enter the wholesale price per unit,

Revenue (Gross Income): Gross sales for the entire
crop sold based on the wholesale price.

Profit (Loss)

Profit margin: The percentage of the gross sales
above the total costs. Positive values indicate a profit,
while negative values indicate o loss.

Profit per pot sold: Profit (or loss) per pot caleulated
as the difference between the wholesale price and
total cost per pot.

Profit per square foot of greenhouse space: Total
profit (or loss) per square foot of the final (maximum)
production space required to grow the crop. This
value provides a relative comparison between the
profitability of different erops per greenhouse space
required to grow the crop.

Profit per crop: Total profit (or losg) for the entire
erop caleulated from the profit per unit sold and the
number of units sold.

Using the Spreadsheet

This spreadsheet can be used for several different
pUrposes:

Crop comparisons. Comparisons of crop profitability
for several different crops ean be eagily made. The
appropriate data can be entered for g specific crop.
The results can be printed, then data from another
crop can be entered. These comparisons will azsist
growers with identifving the most profitable crops to
grow, One can also compare growing different forms of
the same species, e.g. 4-inch, 6-inch, and 10-inch New
Guinea impatiens.

Improving crop profitability. The various different
inputs ¢can be altered to identify the most effective
approaches for improving crop profitability. For
example, the spreadsheet can be used to determine
what price increase or cost cutting is necessary to
make a crop more profitable,

13



Greenhouse business profitability. Compiling
information from all the crops grown can provide
insights into the profitability of the entire greenhouse
busziness. This requires accumulating a large series of

crop cost analyses. It may be more feagible to catego-
rize crops into larger groups, such as 4-inch annuals,
flats, herbs, ete..., rather than running cost analyses

for each individual species or variety,

Table 2-4. An cxample of basic crop information.

14

Spacing Total area Total area Time
Spacing (in.) x (in.) (sq. in.) (sq. f.) (weeks) Square foot weeks
Initial 4 x 4 16 0.11 3 0.33
Intermediate 6 x & a6 0.25 2 0.50
Final 12 x 12 144 1.00 1 4.00
4.83 Total
OFA

Using Spreadsheets as Cost Analysis Tools



Chapter 3

Overhead or
Fixed Costs

James E. Faust, Clemson University

Owverhead or fixed costs refer to the cost of being in
business. These expenses ooeur regardless of any
production. A long list of items 18 included as overhead
costs, and these expenses are usually calculated on an
annual basis (see Table 3-1). Overhead costs can be
divided into a few larger categories, such as structural
costs, labor costs, utility costs, and marketing costs,

Some of the items listed below could be considered
indirect variable costs — items associated with produc-
tion, but not always varving in proportion to production
volume, These indirect vartable costs, such as heating
expense for poinsettia production, could be either
determined on a per-crop basis, as shown in Chapter 5,
or included in overhead costs, as shown heve.

Facilities and Structural Costs

« Maintenance and repairs. Maintaining physical
facilities and equipmert.

« Property taxes.

= [nterest. Loans for capital investment.

» Depreciction. Annual cost of capital items, such as
equipment and structures that will be used for more
than one yvear, The total cost (minus the salvage
value) is spread over the number of vears of useful
life. The salvape value is often considered to be zero,

= Rentals. Land, greenhouse, storage, or equipment.,

* Insurance. Buildings, equipment, liability.

Utilities

« [rilities. Heating fuel oil or gas, water, and electricity,

Labor and Office Costs

= Managerial and office staff. Non-production
emplovee salaries.

+ Production and shipping labor, Labor can be
regarded as a variable or a fixed cost (see
Chapters 1 and 7). If labor can be attributed to
individual crops, then it should be included as a
variable cost; however this can be difficult to do.
So, many businesses will consider labor to be a
fixed cost and lump it into overhead,

* Benefils and inswrance. Health, worker's compen-
sation, unemplovment,

» (Jffice expenses. Supplies, facilities, telephone,
photocopying, and equipment.

* Professional dues and subscriptions, Magazines,
professional organizations, memberships.

» Trave! and enterlainment, Business meetings.

¢ Training and education. Conference fees and
short courses,

» Professional fees and consulting. Professional
consultations for legal, business, financial, and
technical expertize.

« Contributions. Donations,

Overhead or Fixed Costs

Shipping and Marketing
 Truck expenses. Fuel, equipment, maintenance,
and operation expenses. These expenses could be
considered variable costs if the cost 15 attributed
to each production unit.
= Eguipment. Racks and carts.
= Advertising.

Miscellaneous
= Bod debt. Unpaid accounts receivable.

Applying Overhead Expenses
to Greenhouse Production

Overhead costs must be covered by production. This is
frequently done by determining the production area
and dividing the overhead costs by the production
area and time of production. The caleulated value 1s
termed the square foot week, This s the topic of
Chapter 4,

Table 3-1. Input vour overhead expenses in this table
to determine the total annual overhead cost for yvour
business,

Overhead Expenses Annual Overhead Cost

Facilities & Structural Costs
Maintenance & repairs
Property taxes

Interest

Depreciation

Ht‘tﬂﬂls

Inzurance

Utilities

Heating fuels or gas
Water

Electricity

Lahor & (Mfice Costs
Managerial & office staff
Produgtion & shippmg labor
Benefita & insurance

(Mfice expenses

Professional dues & subscriptions
Travel & entertainment

Traming & education
Professional fees & consulting
Contributions

Shipping & Marketing
Transportation ex pEnses
Equipment
Adwvertising

Mizcellaneous
Bad dehit

TOTAL OVERHEAD COSTS L]

OFA
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Chapter 4

Square Foot Weeks: Applying
Overhead Costs to the Greenhouse

Production Area

James E. Faust, Clemson University

By definition, overhead costs occur regardless of
greenhouse production. Examples of overhead costs
are described in Chapter 3. Overhead costs must be
coverad by crap sales; therefore, it is valuable to
develop a method of attributing overhead costs to
production. This process iz most frequently
accomplished by dividing the overhead costs by the
amount of greenhouse space and the time that the
space is used.

EXAMPLE:

Overhead costs = 125,000

Greenhouse production space = 12,000 fi2
Weeks of production = 52 weeks

S125.000 /12,000 ft2 ! 52 wks = $0_20/ft2 wk

This is an example of what is often referred to as the
number of square foot weeks (ft2 wk). Square foot
weeks refor to the overhead costs attributed to each
square foot of production space for each week of the
season. In the above example, each square foot of
production space must cover overhead expenses
equaling $0.20 per week. If one plant was grown in
one square foot for 10 weeks, then the overhead costs
attributed to that plant would be $2.00.

The square foot weeks coneept underscores the
importance of using greenhouse space efficiently.
Table 4-1 demonstrates the overhead cost per pot
hased on several different pot spacings. Simply by
increasing the pot spacing from 5 inches x 5 inches
to 6 inches x 6 inches, the overhead cost per pot
increases by 30 percent. This example assumes that
when plants are spaced more closely together, then

the extra space can be used to grow additional plants,
However, if no additional crops can utilize that space,
then there 15 no practical benefit from growing plants
at tighter spacing.

Typical values used for greenhouse production range
from $0.20 to $0.25 per square foot week, If you
cannot easily caleulate your actual overhead cost per
square foot week, then a value in this range should be
useful. If the overhead costs are much higher than
this range, the business budgeting process should be
more closely scrutinized.

There are several challenges to applving the square
foot weeks concept to specific commercial greenhouse
situations. We will discuss several of these challenges.

Multiple-Space Crop

Many greenhouse crops are grown at multiple
gpacings. For example, a poinsettia may start out
pot-to-pot (6 inches x 6 inches), then be partially
spaced (8 inches x 8 inches) before being placed at the
final spacing (14 inches x 14 inches). The number of
square foot weeks for this crop can be calculated as
follows (assume an overhead cost of 30,22/t wk);

This example underscores the importance of efficient
plant spacing, as it becomes obvieus that the wide final
spacing required by some crops results in considerable
overhead costs being attributed to relatively few plants.

Table 4-1. The effect of container spacing of 4-inch
diameter pots on the overhead cost per pot, assuming
an overhead cost of 20,20 per square foot week and a
crop grown for six weeks.

Container Pots per Overhead
Spacing square foot cost per pot
" x4 Hﬂx]a cm?) a.0 30,13
8" % 8" (12.5x12.6 cm?) 5.8 20,20
G % 6" (15%15 cm?) 4.0 30,30
8" x 87 (20x20 em?) 2.3 80.53
10¢ =% 10" (25%25 cm?) 1.4 &0.493
12" x 127 (30x30 em?) 10O £1.20

Spacing | Area per Square Overhead
(inches) | plant (ft?) | Weeks | foot weeks| costs ($)
Gxb .25 4 1.0 n.22
Hx 8 0,44 3 1.3 0.29
14 % 14 1.36 a 6.8 1.50
82.01
(total/plant)

Greenhouse Space vs. Space Used

Using the actual space used to grow plants provides
a more reasonable method for attributing overhead
costs to greenhouse production. If one includes aisle
space and/or unused bench space, then vou are
effectively attributing overhead cost to non-produc-
tive areas, which is contrary to our goal. Certainly,
unused space does cost money, but if no plants are
grown in that space, then actual production space

16 Sguare Foot Weeks: Applying Overhead Costs to the Greenhouse Production Area



will have to cover the expenses attributed to the
unused space anyway.

For example, Table 4-2 uses the actual greenhouse
bench space used monthly (Column B). If the available
beneh space of 10,000 square feet were inputted for
each month, then the costs attributed to low produc-
tion months, like Decomber, would be unreasonably
high. This would make the costs associated with the
erop grown in the 2,000 square feet of used spoce in
December appear to be disproportionately high,

Hanging Baskets

Growers often consider the space oceupied by hanging
baskets as “free” space. The assumption is that the
bench crops are covering all the overhead costs, This
assumption causes the hanging baskets to appear to
be extremely profitable, while the bench erops are
relatively less profitable. To provide a more aecurate
picture of crop profitability, it 15 useful to assume that
the hanging baskets occupy an area equal to the space
oecupied as if they were being grown on the bench.
Thus, growing hanging baskets effectively increases
the production area and spreads overhead costs over a
larger nrea — reducing the overhead costs per square
foot week.

For example, Table 4-2 provides an example of
hanging haskets that effectively create an additional
3,000 sgquare feet of production space from March
through June. Attributing overhead costs to hanging
baskets effectively reduces the overhead covered

by the hench crop and places the hanging baskets
and bench crops on equal footing, in terms of
comparing profitability.,

Accounting for Different Production Areas
(unheated greenhouses and outdoor
growing areas)

Not all production space requires the same overhead
inputs, For example, an outdoor growing area does not
require heating and electrical utilities. Therefore, it
can be useful to separate overhead costs for different
production areas. One can list all overhead expenses
for greenhouse production (as shown in Chapter 3)
and then remove those expenses that should not be
attributed to lower cost production facilities.

For example, Table 4.2 shows overhead expenses for
groenhouse space (Columns B & C) and an outdoor
production area (Column 1), In this example, the total
overhead cost (5130,000) 15 divided between the
greenhouse (75 percent) and the outdoor area

Table 4-2. An example of the monthly distribution of overhead expenses over the greenhouse bench gpace, hanging
baskets, and an outdoor production area. The greenhouse has 10,000 square feet of bench space and hanging basket
space equivalent to 3,000 square feet. An outdoor production area cccumes an additional 10,000 square feet,

Cost/ft2 wk Total Cost
& 0.21 £497,5600 Greenhouse Space
§0.15 Fa2,500 Outdoor Space
$130,000 Total Overhead
Production Space Used Overhead Costs
Column A Column B Column C Column D Celumn E Column F
Greenhouse Greenhouse Outdoor Greenhouse | Qutdoor production

Manth bench (ft2) hanging basket {ft?) | production (ft2) space ($) space ($)
Jdanuary 4,000 i 0 $3.611 80
February 8,000 0 ] T.222 0
March 10,000 3,000 1] 11.736 ]
r\pﬁi 10,000 3,000 10,004 11,736 6,500
May 10,000 3.000 10,000 11,736 6,500
June 10,000 2,000 5,000 11.736 3,250
Jul}' &, 00D (1] 10,0800 2,417 6,500
August 3, D i 10,0403 2417 &, 500
Septembor 10,000 [ &, 000 9028 3,260
Oetobier 1000 (1 ] 9.038 0
MNovember  LLRNLEI] 11 ] 9.028 ()
[hecember 2,000 ¥ i 1.808 ]
Totals 96,000 fir* 12,000 2 G000 fi $97.500 832,500

NOTE: nasume all montha have an equal number of days (30.3).

Square Foot Weeks: Applying Overhead Costs to the Greenhouse Production Area 17



(25 percent), The perventages will vary for different
businesses. For example, if the outdoor production
area wis used for vear-round production of perennials
(i.e. 10,000 square feet every month), then a larger
percentage of the overhead (35 percent) would have to
be attributed to the outdoor space. If this adjustment
were not made, then outdoor production would seem
remarkably profitable, since the cost/ft? whk would be
VEry inexpensive.

Seasonal Variation in Overhead Costs

Certain overhead costs, such as utilities, vary
seasonally, while many others are equally divided
throughout the vear. One can apply different
overhead costs on a monthly basis, so that the

first crop of bedding plants started in late winter i1s
more expensive to produce than the second erop
started in mid-spring. One could adjust each month
so that, for example, January cost/ft? wk is higher
than May cost/ft? wk. Examples of these types of
caleulations are shown in Chapter 6 for caleulating
indirect variable costs, which are often lumped
together in overhead costs, However, it is more
complicated to apply these costs to different crops
that oceupy space over a range of different months
and portions of months.

Should You Grow an Unprofitable Crop?

Many growers consider poinsettias to be a relatively
low-profit or unprofitable crop, vet they continue to grow
them. Why? Thev pay for overhend expenses. Even if a
crop makes no profit or actually loses money, it can be a
beneficial crop since it covers overhead expenses that
oceur whether or not the crop is grown. Tonxes and many
other overhead expenses cannot be reduced if the
greenhouse is empty. Table 4-3 demonstrates how
growing poinsettias helps to reduce overhead expenses.

First, we assume that we want to maintain our
overhead expenses so our cost per square foot week
stays at 30.22_ The example on the left shows a
greenhouse with 10,000 square feet of production
space (no hanging baskets) without a poinsettia crop.
The example on the right includes a poinsettia crop
that uses 2,000 square feet in August, 3,500 square
feet in September, 10,000 square feet in October and
November, and 2,000 square feet in December.
Without poinsettias, the overhead expenses need to be
$64,827 to maintain $0.22/t* wk, With poinsettias,
the total annual overhead can be $31,044 to maintain
$0.22/ft2 wk. Therefore, if one stops growing poinset-
ting, overhead expenses would need to be reduced

by 29 percent or $26,217, or the profitability of all
other crops will be reduced. Poinsettia production
may not vield a large profit, but it can increase the
profitability of evervthing else vou grow.

the space used by the poinsettias.

Table 4-3. The overhead atiributed to poinsettias and other crops (nssuming $0.22ft* wk). In this example, the
poinsettin crop accounts for 25 percent of the annual overhead, or $26.217. If the poinsettia crop were eliminated,
then the greenhouse overhead would have o be reduced by 826,217 per vear, or other erops would need to Gll up

Greenhouse Space
Poinsettia Other crops Total Distribution of Annual Overhead

Manth (fE2) () (F) Poinsettias Other crops
danuary i 4,000 4,000 5- $4.814
Februnry ] 8,000 H, (M0 §- RT.B2T
Mizrch ] 13,000 13,000 §- $12.363
April i 13,000 13,000 §- $12.394
May ] 13,000 13,000 g - $12.383
June 0 13,000 13,0000 g- $£12.393
July 0 6,000 6,000 $- $5,720
August 2.000 6, 00 8,000 £1.907 £5,720
September 3,500 &, 500 110,000 $3.937 £6,197
Detober ILINL L] 1] 10,000 $8,533 8-
November 100, (3000 1] 10, 0000 $9.533 g -
December 2,000 0 2,000 $1,907 $.
Total $26.217 STH.GH0
25% 6%

Grand Total Annual Overhead 104,867
OFA
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Chapter 5

Variable Costs:
General Discussion

Variable costs are the expenses directly associated
with growing the product. If you stop production, you
will not incur these costs. Unlike overhead or fixed
costs, which are incurred regardless of whether or not
you produce the crop, variable costs vary with produe-
tion volume; therefore managers generally have more
control over these costs at a given point in time,

Variable costs can be broken down into two main
categories: “direct” and “indirect.” Direct variable
costs are items directly associated with production,
and they vary proportionately with production volume.
This category includes 1) physical costs — including the
plant, container, and root medium; 2) fertilizer and
chemical costs — including pesticide and plant growth
regulator applications; and 3) direct production labor.
Indirect variable costs include items that are associ-
ated with production, but often do not vary proportion-
ately with production volume, such as heating, water,
advertising, and electricity expenses. For ease of caleul-
tion, many operations include indirect variable costs in
overhead cost caleulations (see Chapter 3, page 15.)

It iz usually straightforward to identify direct variable
eosta for each crop. The cost of the pot, for example, is
easily determined. On the other hand, it iz not always
clear how much of the indirect variable costs should
be “charged” to a specific crop. Sometimes, indirect
variable costs can be caleulated so they can be
assigned to a given erop. For example, assigning the
cost of heating incurred during poinsettia production
directly to this crop by including it in the variable cost
category will more accurately reflect your expenses for
producing poinsettias. However, it may be nearly
impossible to assign the cost of heating incurred
during spring production to a given crop because so
many different species are produced 1n so many
different container sizes during this time of year, At
this point, it is easier to lump the indirect variable
costs together with fixed costs and assign them to
crops hased on the space and time necessary Lo
produce each one, This is the square foot weeks
concept, and it was discussed in detail in Chapter 4,
Categorizing hourly labor for production of a given
crop is another quagmire; it is ideally considered as a
variable cost, though it can also be lumped into
overhead cost caleulations, and this will be discussed
in detail in Chapter 7.

The more specific that vou can be in assigning costs to
a specilic crop, the more accurate the cost analysis

will be for that crop. The strategy of tracking as many
individual coste per crop as possible, such as breaking
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labor down into costs per erop, has been called “micro
cost aceounting,” While it is the method that most
precisely determines cost of each crop unit, it is also
the most difficult and time-consuming to accomplish;
see Chapter 1 (page 6) for more details,

On the Cost Analysis Spreadsheet (in Chapter 2, page
11}, the variable costs are as follows: cuttings or plugs;
media; production labor; container; tag; fertilizer;
chemicals; and other (for any other direct costs, like
sleeves, ete.). On the spreadsheet, these categories are
treated as direct variable costs, Indirect variable costs
that can be lumped together with overhead (fixed)
costs include payroll expenses for management
personnel; advertising; heating for the greenhouse;
gas and diesel for trucks, gas-powered sprayers, ete.
electricity; water and sewage; and trucking and
shipping costs. A detailed variable costs checklist is
provided in Table 5-1, page 20. Again, note that these
indirect variable costs might be more simply treated
as overhead costs (see Chapter 3),

There will always be miscellaneous expenses that leave
us trying to sort out the most appropriate category to
place them in. For example, vou may have an expense
for herbicides that are used to control weeds around the
greenhouse range, It may seem at first that this
purchase of “chemicals” is a straightforward “direct
variable cost.” But because this expense is incurred
regardless of what crops and how many units of each
are produced, it would actually be most appropriate to
include these herbicides in vour indirect variable costs
or overhead costs category. On the other hand, if vou
are producing perennials and apply specific herbicide
sprays only to specific perennial crops, then these are
ideally included in the direct variable costs for those
gpecific crops.

Interest is another cost category that is not straight-
forward. Interest that 1s paid on fixed assets,
including land and greenhouse structures, iz included
in overhead cost caleulations. However, interest may
alzo be paid on yvour production expenses if you
borrow money to purchase supplies and pay labor
before you sell plants and eollect payment. These costs
are ideally, but not essentially, a component of your
variable cost caleulations, To accomplish this caleula-
tiom, begin by determining the annual interest rate
and divide by 52 to obtain the weekly interest rate,
Mext, multiply this number by the number of weeks
that vour money is tied up for production of a given
crop, For example, if vou are payving an interest rate
of 9 percent on $20,000 for 16 weeks to purchase
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supplies to produce fall mums, the interest rate per
week is 0.173 percent. Sixteen weeks times 0,173
percent equals an interest rate of 2.8 percent. $20,000)
times 2.8 percent equals $560 in interest that can be
“charged” s a direct variable cost in the cost analysis
for vour mum production. If this ealeulation sounds
like more than vou want to mess with, just include
vour interest on operating capital in vour overhend
costs caleulation,

Most commonly. variable costs are caleulated on a
per-unit basis, That is, variable costs are generally
determined an a “per pot” or “per flat” basis, because
this information is most helpful in establishing
minimum selling price based on production costs.
Examples of calenlating physical and chemical
variable costs will follow in Chapter 6. The Cost
Analysis Spreadsheet iz set up to input physical and
chemical variable costs, and indirect variable costs are
included in the overhead cost caleulations (Chapters 1,
3 and 6). See Table 5-2 for a specific, step-hy-step
example of caleulating direct variable costs for a
10-inch New Guinea impatiens hanging basket using
the Cost Analysis Spreadsheet.

Where does the money go?

A comparison of the percent of total costs spent on
each variable cost category across many different
geographical locations and crops is shown in Table 5.3,
page 22, These results, from a wide and varied
smattering of cost analvsis research, suggest that
broad generalizations about where expenses are
incurred in the production process are not possible. It

is this variability from crop to erop and business to
business that underscores the need to make the effort
to complete your own cost analysis,

Here are some examples: as a guiding prineiple, it is
often assumed that labor costa account for about one-
third of production eosts, While this held true when
labor costs for 29 New York greenhouse businesses
were averaged, it is not usually the case when
studving a single crop. For example, percent of total
ensts that were from labor were only about half of the
33 percent rule-of-thumb for production of ornamental
cabbage and kale in two North Carclina operations;
but these fall crops are grown outdoors und require
minimal labor except for potting and harvest, Labor
costs were also less, at 20 perecent of the total costs,
for a small grower in the Midwest who bought in
pre-finished poinsettias,

Does using labor-saving automation make a difference
in the cost of direct production labor? Undoubtedly.
However, there is a balanee between savings on direct
production labor and the increased overhead costs due
to capital investment for the automation, (Figures 5-1
and 5-2). When the costs of 4.5-inch geranium produc.
tion on ehb-and-flow rolling benches in Northeast
greenhouses are compared with general production
costa of a wide range of New York greenhouses (Table
5-J. page 22), a couple of items jump out, First, direct
production labor was 31.6 percent of variable costs for
subirrigated production versus 41.4 percent as an
average over New York greenhouse operations, so
automation does contribute to reduced direct produc-
tion labor costs. But the cost of the capital investment

Table 5-1. Variable Costs Checklist.

Direct Variable Costs

Indirect Variable Costs*

Physical Costs (all include freight)
Rooted or unrooted cutting, seed, or plug
Media
Pot, flat, insert, hanging basket
Tag (+ royalty per plant)

Sleeve, bow, pat cover
Packing materials to ship

Advertising { marketing

Heating / fuel costs for greenhouse
Gas { diesel for trucks, sprayers
Electrieity

Water / sewage

Consultants’ fees

Interest on opernting capital

Chemical Costs
Fertilizer (slow.release. soluble)
Insecticides
Fungicides
Plant prowth regulators
CNFP‘HPLH!“’II: herhicide

Trucking / shipping’
Truck rental
Lahor

Manager salaries

Maintenance staff snlaries
Sales stafl salaries

Labor
Direet production labor

Secretarial seall salnvies

"These indirect vanable costs categories are usually treated as components of overhead cost; see Chapter 3,
*Can be included in overhead cost caleulation, as in the Cost Analvsis Spreadeheet; see Chapter 3,
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Figures 5-1 and 5-2 (left to right): Two large, successful
greenhouse operations in MNorth Carclina that serve a
similar market niche take a different approach to auto-
rmation. One has opted for minimal automation in their
completely depreciated structures, so their overhead costs
are very low (left); the other has automated every process
possible and has invested in moveable subirrigation trays
ta minimize labor costs (right). (Photos by Williams)

for this pricev equipment increases overhead costs —
direct variable costs are only 3.2 percent of total costs
for subirrigated production because of high fixed costs;
variable costs are 19.0 percent of total costs for the data
averaged across New York greenhouses,

?\‘I,Jli_' Li]ll_! 1':_1]']“]?]1-_" rosls ll].—'u(,l I'I'I.]Iﬁl' "n-'ﬂ.'i'l']L'L‘\.' h‘ﬂ.‘-il'l'l an
plant material produced. Geranium eutfings are
expensive; this cost comprised about 42 percent of

PERL TS b 11 me i

total variable costs in two geranium production
examples (Table 5-3, page 22). Compare this to
ornamental kale and cabbage, which was from plant

Terri W. Starman (p. 52)

Table 5-2. An example for 10-inch New Guinea impatiens baskets of using the Cost Analysis Spreadsheet to
caleulate variable cozts. Data was excerpted from Peter Konjoaan's Section 9, Pricing and Profitability, in Tips on
Destgning, Growing, and Marketing Mixed Baskets and Containers (2002) by Peter Konjoian, Kathy Pufahl, and

Direct Variable Costs

[nput cost of each New Guines impations cutting,
which is 0,35,
d cuttings per bazket; hecanse “3" plants/pot was entered
in line 6, caleulation is done automatically.
[nput cost of root medium per cubie foot.
Because “5.47 pots/ft: media was entered in line 5,
ealeulation 15 done automatically,
[nput cost of direct production labor, §0.84
Input cost of hanging basket, $0.47
Input cost of tag (+ royvalty), 30,05
Input cost of fertilizer per basket, $0.22
Input cost of pesticides and growth regulators
applied per basket, 30,14,

Add tegether any other direct variable casts, like packing
sleeve, 50,10 and interest on variable costs, 80,14

Cutting or Seed $0.35 | $plant

Plants $1.05  $/pot
Media 22,30 | S

Media 20,43  Hpot
Labor $0.81 $/pot
Container £0.47 Fpot
Tag 30,056 H/pot
Fertilizer 20.22  $/pot
Chemicals F0.14 | ¥pot

Cther
Total Variable Costa
Total Variable Costs

0.24. $pot

$3.44  EFpot grown
hd.44 aipot sold
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starts that were only 6 percent of the total variable
costs, And not surprisingly, buying in a prefinished
plant means substantial investment in the plant
material; a prefinished poinsettia consumed 58
percent of the total variable costs in one cost
analysis (Table 5-3). However, labor costs and other
variable cost inputs during finishing should be much
less for the grower.

Fertilizer and chemical costs are typically less than

4 percent of the total production costs, and for this
reason, many growers pay them little heed when it
comes to looking for ways to cut corners. This was
true across all production scenarios in Table 5-3,
except for production of ornamental kale and cabbage,
where those costs crept up to about 15 percent. In this

ease, the cost of 18 soluble fertilizer applications,
applications of the pesticides Thicdan and

Cleary's 3336, and the growth retardant B-Nine added
up to a substantial component of the cost of production.

The bottom line i1s that variable costs vary dramati-
cally from operation to operation and crop to crop.
Costs vary from one greenhouse operation to another
because of geographical location, size of operation,
managerial skill, market niche, season of year, space
utilization, use of permanent versus part-time labor,
and age and condition of the greenhouse facility. This
makes it critical that within your operation, time is
taken to track costs and complete cost accounting for
each crop. This information will guide management
dicigions on many levels,

Table 5-3. Percent of total variable costs and percent of total costs (variable 4+ overhead) for key variable cost categories
for 29 New York greenhouse businesses in 2000; eight Texas folinge production operations in 1987; two North Carolina
growers' ornamental cabbage and kale crop in 1998; 4.5-inch geraniums via subirrigation in northeast U.S. green-
houses, 4-inch geraniums in 1991; and one small Midwest grower's prefinished poinsettias in 2001,

% of Total Variable Costs % of Total Costs (Variable + Fixed)
Cost 29 NY| BTX |2 NC|NE Gh Mid- |29 NY| BTX |2 NC|NE Gh Mid-
Category Gh' Gh* |Ops?| Ger! |Geranium®|west® | Gh' Gh? |Ops?| Ger! |Geranium® | westé
Labor 41.4 55.7 |186 | 316 277 203 33.6 39.0 |162] 30.6 19.1 20.8
Seeds or 243 B.3 6.0 | 424 41.7 58.1 19.7 5.8 52 | 41.0 28.8 54.3
plants
Container, 5.0 12.6 15.7 14.5 12.9 4.2 138 i 1.6 14.1 5.6 3.8
tng, sleeve
Root medium| 2.9 9.9 387 | 58 10.4 — 3.2 6.9 348]| 5.7 7.2 -
Fortilizer, LT | Imover | 16,6 1.8 3.0 0.4 1.4 | Inover- | 146 1.3 2.0 0.3
chemicals hend costs head costs
Heating fuel | 6.2 - —_ 25 —_ 7.0 5.0 — — 2.5 — 6.5
Gas/diesel 0.9 - . —_ — — 07 - o e =
Electricity 1.9 — —- 1.5 — 82 1.6 - - 1.4 - T3
Water, 0.2 7.1 - 0.2 — — 0.1 5.0 - 0.2 — —
HEWRAGE fall (all
utilities) utilities)

Trucking, 1.7 .4 — — - : 1.4 4.5 — —_ . —
ghipping
Other 8.6 — 0.5 — 4.3 — 7.1 — .4 o 3.0 —

Overhead costs 19.0 98 |129]| 3.2 309 6.5

Uva, W. and 5. Richards. 2002. New York Greenhouse Business Summary and Financial Analysis, 2000, Web address:

hortmgt aem cornelledu/pdiMort businesa/sb2002-00. pdf. 29 New York greenhoiszes. wholesale + retail, fall + spring crops.
Sevens, A B 1990 Cost of Production Analysis for Greenhouse Grown Foliage Plants in the Rio Grande Valley of Texas. Texas
A&M Univ. Dissertation. Eight Texas greenhouses, wholesale fulinge

Whipker, B.E. 1998, Cost of Producing Omamental Cabbage and Kale, North Carclina Flower Growers’ Bulletin 43{4):9-12.

“T'wo North Carclina production operations, wholesale ornamental kale and cabbage crop.

W, W. 2001, Compare Subirrigntion Systems. Greenhouse Manogoment and Production 21(11):42-54, Estimated cost to produce
4.6% geraniums via ebb-and-Now ralling benches in NE Gh.

Hramfield, R.G. 1993, Produetion Costs, p. 145-156. In: J.W, White, ed, Geraniums TV, Ball Publishing, Batavia, 1L, Cost 1o
produce 4" geraniums from unrooted euttings.

iSehulz, KA. 2002, Profit and Cost Analyveis of the Kansas Greenbouse Industey: A Survey, A Labar Study, snd Enterprise Budgets
M5, Thesis. Kansas State University, One Midwest greenhouse, wholesale pre-finished poinsettin
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Chapter 6

Calculating
Variable Costs

Kimberly A. Williams, Kansas State University
Wen-fei L. Uva, Cornell University

Variable costs are generally determined on a per-unit
basis because this data 1s easy to incorporate into cost
analvses, such as in the Cost ,-\.r'.u]_'-.'.-,q,-x Hprr-;ulﬂhs'vt
found in Chapter 2, page 11. In addition, this informa-
tion is most helpful in establishing 4 minimum sales
price based on production costs. Direct variable costs
which include physical costs (e.g. container, plant, and
root medium) and fertihizer and chemical costs (e
pesticides and plant growth regulators), are commonly
calculated “per pot” or “per flat.” Examples of
calculating physical and chemical variable costs are
imcluded in this chapter as well as a discussion of how
to caleulate indirect variable costs, which is similar to
overhead cost caleulations as shown in Chapter 3. In
fact, indirect variable costs arve often treated exoctly
like overhead costs in cost analysis calculations and
allocated on a square foot-per-week basis,

Physical Costs

Considering all of the different types of data that
must be collected to complete cost analyses for a crop,
data to calculate direct varable cost=s are penerally
the easiest and most straght-forward to obtain. The
most difficult part of the process 1s simply keeping
track of all of the information.

.l:l]]:\"'cll":l! Cosls \'-'Il'?- I.I'-.'II:'I‘J FJ-T\:r[]I:I:'i-'r {Fi] J:ll" "l“l"'l' h:IHI'(I.
on considerations like quantity discounts and method
of payment, When caleulating cost per unit as shown
in the following examples, the purchase price of
materials in bulk quantities iz eventually divided by
the number of units per case, pallet, or truckload to
girt the "per pot” or “per flat™ price. This can be
accomplished either before the crop is grown by using
catalog prices or quotes, or gfter the crop 18 grown by
using information from invoices. All sales tax, rovalty
fees, shipping costs, and delivery charges should be
included in direct variable cost calculations. For
example, express or overnight shipping charges for
quick delivery of unrooted versus rooted cuttings
lii'“ll'l:"'ll':l.!.l.'l- ]!!lﬁl”‘!‘l.'.'l':" dj]\“l'[ st I“'l' cutt ng

Example: Cost of Plant Material
1,000 unrooted 1M rooied
poinsettia cuttings poinsettia cuttings
ol i 1, CMaCh 304 00 ZER4.00

Riovalties

per 10040 40,040 400,000
Aar fremght
per 1. (HWH BH,. 5l 1 B3, 511
Cost per cutting: $412.50/1,000 904,50/ 1,000
= 80.41 = 80,90

Calculating Variabhle Cosis

The cost per cutting that would be input into the Cost
Analysis Spreadsheet line 14 15 50,41 versus $0.90 for
unrooted versus rooted cuttings, 1'4-~1'|n-r511.'r|1. This
substantial difference in cost per cutting could
encourage an operation to opt for investment in a
facihity capable of mast propagation that would allow
them to huj. in unrooted cuttings and root on-site, o
boom 1rrigation eguipment that would allow them to
direct-stick unrooted cuttings in the final container,
For making such a decision, however, the cost analvsis
would not end with the information above. When
comparing the cost of buying in unrooted cuttings, the
true cost of rooting on-site would inelude the cost of
the propagation material (e.g. Oasis wedges, Ellepots,
plug trays, and germination media, ete.), labor to stick
and maintain the young cuttings, overhead costs for
!hl' HEI:H'I' ll:il:"l'] I.]lll'i_['lﬂ' |i'|.l,' |}r1'l|,].:|j_f£|1 1L |:Ili'l'i|.|d. Ill'iH'l'#'i-
ation of equipment, and shrinkage or loss, This 1s
covered in more detail in i'h:l]:h'r 8. Calculating cost
per seed or plug should take into account germination
rates, Llﬂd rhi.."- i.:-?- ﬂ]ﬁll Ir'l'i'hlﬁi'l'l:l in |'it:1ph-r 'y

'I'hv '.Iu.*-[ ."I.E'L-ll:.'q.:-u'i*n :'1|rr+-;u|.-hr-|-l |ilH]_":' 11) 18 lh':‘-l:.:rll.'li
to calculate eost of plants per container (Figure 6-1)
S0 using as a starting point. the cost of $0.90 per
cutting as caleulated above:

Figure &-1. The cost of the pot or container is determined
simply by dividing the cast, including shipping and sales
tax, of a case of containers by the number of containers per
case, (Photo by Williams)



If you placed one poinsettia cutting per B.5-inch pot
and pinched, enter “1” on line 6 and “$0.90" on line 14;
Cost of plants is calculated as $0.90 on line 15, If you
placed three cuttings per T-inch pot and grew them as
straight-ups, enter “3" on line 6 and "$0.80" on line 14
Cost of plants is caleulated as $2.70 on line 15,

The cost of the pot or eontainer is probably the most
strajght -forward caleulation to make. Simply divide
the cost of o ease of the container (plus shipping) by
the number of containers per case.

Example: Cost of Single Container

One case of 5-inch azalea pots = 3Z0.10; 3040 pots per
case; 329, 10/300 pots = $0.097/pot or $0.10 entered
into the Cost Analvsis Spreadsheet, page 11, line 18

Some products require that multiple containers be
used du.:'mg their prrnh:ﬂ 10T PrOCess, For |l1;|r'n.p':l~
bedding plants include not only cell packs or inserts,
hut Nats as well,

Example: (‘ost of Multiple Containers

1 case of 1020 Aats = §44.60; 100 lats per case;
£44.60/100 fats = $0.446/fat

1 case of 1801 inserts = $28.80; 100 flats per case;
S35 ROV100 Nats = =20 288 ]at

Container cost per flat = $0.446 + $0.288 = §0.73/Mat
entered into the Cost Analysis Spreadsheet, page 12,
line 16

Some containers, such as plug trayvs, open web flats,
and shuttle trays, are reusable. Therefore, their new
cost may be divided by how many times you expect to
be able to use each umt, and this number could be
included in the direct variable cost. Alternatively,
their new cost may not need to be included in the
direet costs component of the cost analyais, but ean be
incorporated into other components of the analysis,
For exumple, plug tray expense may be included in
the cost per plug, which is shown in Chapter 8
Remember that washing or sterilizing pots or
containers can contribute a substantial labor expense
which should be included in the cost analvsis
somewhere

Root medium cost per container s fairly straight-
I.1I|"||'||'.'irl|| Jr Yo I:'Il.]_‘n' l‘(}n]mi'ﬂ'lﬂt.t_'n ':Iﬁ-":'liii]h‘l‘.‘ Pf*"l]k”\l"l
media, It is ealculated by dividing the cost per bag
{plus freight) that you purchase (which range in
volume from 3 it to 60 fi%) h} the number of
containers it will fill. Table 8-1 provides information
;ﬂluut this |1I.|r1'|.h|rr r_||!' rllnhiim"l'*— that are filled from n
vitriety of root medium velumes, and the most critical
of this information (number of containers per ft') ia
additionally summarized on the “Media” sheet (Sheet 2
of the Cost Analvsis Spreadsheet. The Cost Analysis
Spreadshect is designed to caleulate cost per container
if vou input the cost per cubic foot of your rom
medium source, For root medium that 15 sold in
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foot of the final volume after fluffing: the Cost
Analvsis Spreadsheet will then divide this by the
number of containers filled per £ (also in Table 6-1).

Example: Cost of Hoot Medium
For 1801 flats;

4.8 ft* compressed bale = 817400 4.8 ft7 root medium
fluffs to 7 ft%: $17.40/7 ft' = §2.49/0% entered into the
Cost Analysis Spreadsheet, page 12, hine 13

1 ft? fills between 5.8 and 6.5 1801 flats; nssume

6.2 flats/ft? entered into the Cost Annlyvsis
Spreadsheet line 5

After entering the above information, the sprendsheet
calculates 22.496.2 flats = 80 40/0lat on line 14

If you opt to manufacture your root medium on-site
(Figures 6-2 and 6-3), calculate the formulation cost.

Figure &2. The true cost of a root medium farmulated
on-site includes expenses such as depreciation of mixing
equipment and the space used 1o hold the mixing
operation, such as this equipment at Tagawa Greenhouses
in Brighton, Colorado. (Photo by Williams)

Figure 6-3. Seasonal root medium mixing, such as on this
pad at Kaw Valley Greenhouses in Manhattan, Kansas,
includes expenses such as cost of pasteurization of the soil
component. (Photo by Williams)

Calculating Variable Costs
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Table 6-1. The number of containers filled per volume of root media has been compiled for a variety of container brands and siyvles. Provided courtesy
of Dr. Hugh Poole, Fafard, Inc.

Actual | Actual | Quarts of Soil | Containers/ Containars/ Containers/ Containers/ Containers/ | Containers/&0
Volume|Velume Required 8-Quart Bag 16-Quart Bag 1 Cubic Foot 3 cu. ft. Cubic Yard | Cuw. Ft. Bulk Bag
Pot Type and Size L} | (s} | per container Bag (78 QOts) (700 Quarts) | (1,560 Quarts)
Low | High | Low | High | Low | High | Low | High | Low | High | Low | High | Low | High
= 1" Standard .44 .44 ), 464 (.513 15.6 17.2 31,2 34.5 .6 a6, 152 168 1364 1508 A039 | 8365
= 6" {16 cm) Standard 1.577 1,43 1.525 1.687 i H.2 5 10.5 15.4 17.0 46.2 Rl.1 4150 4690 | 9249 | 1022.9
I': 4" Azalea {786 0,71 0, 764) [1.541 0.0 10.5 19.0 21.0 40.9 a34.2 s 1028 | 8327 920.9 | 18557 | 2052.2
E 8" (21 cm) Azalea 2,144 270 2.870 3174 2.8 2.8 o0 a.6 8.2 4.1 24.6 Z7.8 220.5 243.9 491.4 b43.5
3 Gallon Strawberry Jar 10454 | 9.61 100115 | 11186 | 0.7 0.8 1.4 1.6 2.3 2.8 7.0 T 2.6 68,2 L3hh | 1542
Belden Std 4" 505 0,46 {0,492 (1,544 14,70 16,26 20,4 32.5 47,8 528 145.3 168.5 18R 1423 2R6T A170
E“Z 3 Belden 4.5 Geranium G50 0,60 1,637 (1,705 11,35 12.56 227 2h.1 36,9 4018 110.7 123 4 0994 1044 2214 2449
EEE Belden Std 65" 1.TBG 162 L.T27 1.510 4.19 A.G3 =4 9. 146 1o.1 405 45.2 A66.5 405.3 A16.R 3.3
n'% Belden Std 8" S.821 347 JBRE 1.0OHET 1.5 218 3.02 4.33 .4 7.0 19.1 211 171.3 159.4 381.7 f23.2
Helden Std 10" 7.914 7.18 7.604 8.483 .95 1.06 1.58 208 3.1 3.4 0.22 102 H2.7 41.5 184.3 203,49
i Kord AZ 4" 100 mm AZ-S (.433 0.29 4159 | (.463 17.27 19.10 34.5 a8.2 79,1 6.4 168.4 186.3 | 1511.6 | 1671.6] 3d68.6] 372454
EEE ITML AZ 5" GO0 1.2668 i.15 1.224 1.354 5.91 6,53 1.8 13.1 23.5 261 57.6 BT 517.0 BTL.T | 1162.1] 12741
E‘E ﬁ ITML AZ 5" AZEGR00 3.077 2.80 2976 | 3.291 243 2.69 4.9 h.4 8.7 1.8 237 262 2187 2352 474.0 524.2
Ford AZ 10" 250 mm G567 5.98 B.357 7.080 1.14 1.26 2.3 2.5 4.6 5.0 11.1 12.3 04,6 110.1 221.9 245.4
= E ~ Kord 56 4" 0.GTE .53 0.5658 | 06149 12,83 14.:30 25.8 UH G 8l.7 57.2 136.1 139.4 | 1131.6 | 1251.4| 2521.8] 27HE.8
:;d g ElBelden 4.25" Jumbo Junior 1.02 (1,93 (. thEG 1.041 T.93 H.11 14.7 182 29.3 324 TL5 7a.1 6417 TORE | 1430.0] 1581.4
Eﬂ:‘:n- Belden 5.75" Jumbo Senior 1.856 | B 1880 | 2.084 454 434 7.7 8.5 15.3 17.0 37.4 41.4 356 | 3712 T4R.0 H27.2
=0 Belden 6" 1.384 1.24 1.419 1.459 5.0 G.1 11.0 12.1 17.8 19.7 ha.h LN AR80 Rl 14 1153
EGE Belden 1-‘-::}} Basket 87 3.400 3.10 3.207 a.646 2.2 2.4 4.4 4.9 7.1 7.8 21.4 23.7 182 o1e 428 473
EZ |Belden Basket wiSaucer 10" 4835 | 440 | 4578 | 5471 1.5 1.7 3.1 5.4 5.0 5.6 151 | 167 | 135 150 30 534
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:;E 1801 Flat 5122 4646 4.954 5.ATS 1.5 1.6 2.4 3.2 5.8 6.5 14.2 15.7 127.8 141.3 | 284.8 d14.9
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E GOE Flat-Deep G025 4R h.827 B.444 1.2 1.4 2.h 2.9 5.0 0.9 121 1.1.4 108.6 120.1 242.1 267.7
= 804 Flat 4484 . 1.351 4.812 1.7 1.8 4.4 3.7 6.7 T.4 16.2 17.9 1455 16B0.48 324.2 Ah6H.06




Include not only freight and costs of the raw ingredi-
ents, but also preplant nutrient amendments like
lime, depreciation cost of the mixing equipment, any
conveyor belt lines and front-end loaders used to fill
the mixer, buildings used for holding components of
the root medium, cost of pasteurization if necessary,
and all labor costs. You may be startled by the true
cost of mixing yvour own root medium. Commereial
root media may zeem expensive at face value, but
may actually be comparable in cost to individually
formulated mixes for small to mid-zize growers,
Commercial mixes cost $1.75 to 2.50/ft* delivered to
the grower. Shipping adds $1 to 2 per loaded mile for
a 45,000-pound truckload of 100 te 120 vd? of soilless
media. Ultimately, calculating cost per cubic foot of
root medium mixed on-site can be entered into the
Cost Analysis Spreadsheet, page 12, line 13,

Other possible direct variable costs in the physical
costs category include tag (Cost Analvsis Spreadsheet,
page 12, line 18) and pot covers, sleeves, and other
shipping and packaging materials (Cost Analvsis
Spreadshest, page 12, line 22, “Other” category).

Fertilizer and Chemical Costs

Direct variable costs that are often classified as
“chemical costs” include sprays and drenches of
fungicides, insecticides, and plant growth regulators
(Figure 6-4). In addition, fertilizer costs are also
usually considered in this eategory. You may choose to
simply group all chemical costs into your indirect
variable cost caleulations, for the sake of simplicity,

Figure &-4. Chemical costs include sprays and
drenches of fungicides, insecticides, and plant growth
regulators. {Photo by Williams)
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which will be covered later in this chapter. However,
in instances where the cost of a partieular crop is
dramatically influenced because of unique chemical
applications, it makes sense to caleulate them on a
“per pot” or “per flat” basis. For example, production
of blue hydrangeas 15 unique because up to six labor-
intensive, drench applications of aluminum sulfate are
required for production of this erop, but no other, To
accurately gauge the additional cost to produce this
crop compared to pink or white hvdrangeas, the cost
of these special drenches should be included in the
direct cost analysis,

Az another example, poinsettias typically receive

an application of Marathon G (granular) to control
whiteflies, which increases the cost of production by
20,06 to $0.07 per pot; and this is ideally included in
direct cost calculations. Keep in mind that there are
many ways to correctly complete caleulations, and the
examples that follow present only some of these, You
could work through a calculation with a different
method and then check to see if vou arvive at the
same answer. To assist vou with these calculations,
you ean use unit conversion software. One source

of freeware is available at www joshmadison.com/

Csoftwarefeonvert!, Caleulating the cost of granular

Marathon application is a good place to begin some
examples,

Examples: Granular Pesticide Application

MarathonG is applied to poinsettias av a rate of %
level teaspoon, which equals 1.3 grams (read off of
the label} per 8-inch pot. The cost of 5 pounds of
Marathon(s 1s 118,
* How many grams of MarathonG per pound? 454
grams/pound (from unit conversion software)
« How many grams per 5 pounds? 454 grams per
pound x 5 pounds = 2,270 grams
* What iz the cost of Marathon per gram?
F118/2,270 grams = $0.052/ pram
» What 15 the cost per pot? 30,052 x 1.3 grams/pot =
20.068/pot, or $0.07/pot entered into the Cost
Analysis Spreadsheet, page 11, line 22,

As an alternative, assume that you purchase two
B-pound containers of MarathonG for $118 each, After
finishing with the application of ¥ teaspoon per pot to
yvour 2 600 6-inch poinsettias, you note that the
application consumed all of one container (5 pounds)
and half of the second (2.5 pounds).

» What is the total quantity of MarathonG used?

5 pounds + 2.5 pounds = 7.5 pounds

» What is the cost of Marathon per pound?
£118/5 pounds = $23.60

+ What is the cost of this application of Marathon?
7.5 pounds x $23.60/pound = 8177

* What is the cost per pot? $177/2,600 6-inch pots =
$0.068/pot, or $0.07/pot entered into the Cost
Analyziz Spreadsheet, page 11, line 22,

Calculating Variable Costs
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Consider slow-release fertilizer cost as an example that
i5 parallel to calculating granular pesticide applica-
tions. In addition, vou can see how flexible you can be

with the category assignments for chemical expenses. If

vou incorporate a slow-release fertilizer into your root
medium preplant, it may be easiest to just lump this
expense into the cost of vour root medium.

Examples: Granular Fertilizer Application

Incorporate 50 pounds of 13-13-13 Osmocote into
10 vd® of root medium. A 50-pound hag costs $62.70,
¢ What is the cost of Osmocote per pound?
$52.70/50 pounds = $1.05/pound
« How much Osmocote is incorporated per ft® root
medium? There are 27 ft2 per vd* (from unit
conversion software). 10 pounds/yvd® divided by
27 ft* = 0.37 pound Osmocote/fts

* How much does Osmocote cost per ft2 root medium?
1.37 pound Osmocote/ft! x $1.08/pound = $0.39/ft"

» How much does 1 £ root medinm with Osmocote
cost? Using the cost of $2.49ft% root medium
previously calculated in this chapter, 32,49/t +
£0.39 ft* = $2. 88/t root medium entered into
the Cost Analysis Spreadsheet, page 11, line 16.

If, however, vou apply slow-release fertilizer as a
topdress after planting, it may simplify things to just
caleulate the cost per container based on the amount
that vou applied.

Osmocote coste §1.05/pound, from the caleulation
above, Osmocote 15 applied as a topdress at a rate
of 2 teaspoons, which equals 12 grams,

» How much does Osmocote cost per ounce?
There are 16 ounces per pound (from unit
conversion software), $1.05/pound divided
by 16 ouncea/pound = 20,07/ounce

* How many ounces of Osmocote are applied per
pot? The label states that 1 ounce of Osmocote =
28 grams. 12 gramapot divided by 28 grams/ounce
= (.43 ouncel/pot

* How much does Osmoeote topdress eost per pot?
F0.07ounce x 0.43 ounce/pot = $0.03/ pot entered
into Cost Analysis Spreadsheet, page 11, line 23
{"Other” category)

In general, however, costs of inputs like liquid fertil-
izers, plant growth regulators, and pesticide applica-
tions can be challenging to caleulate, let alone allocate
to & single crop. This is because the caleulations for
chemical costs are more involved than for physical
costs. Also, chemical cost calculations are most
difficult to allocate to a single unit because chemicals
are often applied to a variety of crops and container
sizes al once, For example, liquid fertilizer is injected
into a water line at one location, but it 1s then used
throughout the greenhouse range.

The good news is that excellent, easy-to-use, freely
downloadahble, spreadsheet-based software exists that
caleulates fertilizer and plant growth regulator

Caleculating Variable Cosis

application costz (az well as amounts to apply). These
Microsoft Excel-based programs are called PGRCALC
and FERTCALC; they were developed by Brian Krug,
Brian Whipker, and Mary Peet at North Carolina
State University. The programs are available at the
Web addresses www.ces.nesu.edu/depts/hort/
floriculture/software/PGRCALC htm and

www.ces, nesl.edu/deptsthort/floriculture/software/
FERTCALC htm, respectively. If there is a problem
with the download, a CD with both programs can be
purchased for a minimal charge from the North
Carolina Commercial Flower Growers' Association,
www.neefpa.org, In PGRCALC, entering the cost per
quart of the growth regulators A-Rest, Atrimmec,
Bonzi, Cycocel, Fascination, Florel, GibGro, Picealo,
Protiibb, or Sumagic, or the cost per pound of B-Nine,
and information such as “desired ppm” and “number
of pots or flats to drench” allows the program to
calculate both “total cost per pot or flat” and “total
cost of the spray.” Similarly, FERTCALC will generate
“cost per 1,000 gallons of fertilizer solution” if “cost of
fertilizer per pound” has been input. An example of
calculating cost per pot with this data is shown below,
While software can be purchased o assist with
pesticide application ealeulations, we are unaware of
a software source that includes cost per application,

The cost of chemical inputs like fartilizer per unit can
be determined via several different strategies, as
shown below. Costs of supplies derived from either
catalogs before production or invoices at the end of
production can be used.

Examples: Liquid Fertilizer Caleulations

Place a sheet next to each fertilizer injector (Figure
6-5) or at each mixing station (Figure 6-6, page 28)
and record the number of fertilizer bags used to
produce 9,600 B-inch chrysanthemums. Each 20-
pound bag costs $20.90. Nine hags of 20-10-20) fertil-
izer were used,

| Figure &-5. Fertilizer used

: through this Smith injector
is easy to track if, each time
a bag is mixed into the
stock tank, it is recorded on
the clipboard hanging
nearby. (Photo by Marci
Spaw, Kansas State
Lniversity]
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Figure &-&. Fertilizer usage in subirmigation systems
can be tracked by recording the number of bags
dissolved in main tanks al mixing stations such as this
one at Van Wingerden International in Fletcher, North
Carolina. [Phota by Willlams)

* The cost of tertilizer for this crop is: 9 bags
X 320.90/bag = $188,10 divided by 9,600 pots
= $0.02/pot. entered into the Cost Analvsis
Spreadsheet; page 11, line 21

Alternatively, estimate (after measuring accurately
during wrngation events) the amount of fertilizer
solution applied per pot at each irrigation

10 fluid ounces of 200 ppm N from 20-10-20 1s applied
to each 6-inch pot every three dayvs during a 90-day
production cycle,
» How many ounces of fertilizer are dissolved per
gallon to provide 200 ppm NY

{PPmTa) (200 75D 13.3 ouncea/ 100 gallons

(decimii] fecton of {020y OR 0,13 ouncesigallon

N in fertiliversh

* How many ounces of fertilizer solution are applied
to each chrysanthemum? 90-day production cyele
divided by 3 days between rrgation events =
40 fertilizer applications/crop x 10 fluid ounces per
irrigation event = 300 fluid ounces of fertilizer/pot.

* How many gallons of fertilizer solution are applied
per pot? There are 128 fluid ounces per gallon,
300 fluid cunces divided by 128 ounces/gallon =
2.34 gallons/pot.

* How many pounds of fertilizer are applied
per pot? There are 16 ounces per pound.
2.34 gallons/pot x 0,13 ounces of fertilizer per
gallon divided by 16 ounces/pound = 0.019 pound
of fertilizer/pot.

* What is the cost of fertilizer per pound?
$20.90 divided by 20 pounds = $1.05/pound

= What is the cost per pot? 0,018 pound fertilizer/pot
% £1.05/pound = $0.02 per pot, entered into the
Cost Analvsis Spreadshect, page 11, line 21.
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Finally, if vou uze the North Carolina State
University FERTCALC program discussed above,
which generates “cost per 1,000 gallons of fertilizer
solution,” you would determine the cost per pat for
this chrysanthemum crop as follows:

* How many gallons of fertilizer solution are
applied per pot? Based on the calculation above,
2.34 pallons.

+ What 15 the cost per pot? FERTCALC calculated
that 1,000 gallons of fertilizer cost $8.75, which is
20.00875/zallon. 2,04 gallons/pot x 30.00875/gallon
= $0.0%pot, entered into the Cost Analysis
Spreadsheet, page 11, line 21.

Tackling costs of pesticide or plant growth regulator
applications on a “per pot” or “per {lat” basis may
seem a little daunting at first. Caleulations for hguid
chemical applications can be based on volume applied
per area production space, which, as a rule of thumb,
ig 1 gallon of spray solution covering 200 square feet
of bench space. Alternatively, knowing the amount of
pesticide applied to a given number of pots or flats is
al=o enough information to complete the caleulation,
And remember, PGRCALC determines cost “per pot”
or “per flat” as well; this number could be input
directly into the Cost Analysis Spreadsheet line 22
ipage 11-pots) or line 21 (page 12-flats).

Examples: Liquid Chemical Applied as Foliar Spray to
n Given Area

A poinsettia crop is sprayed with 1,500 ppm Cyeocel.
The concentration of the bottle is 11.8 percent active
ingredient; because 1 percent = 10,000 ppm. this is
eguivalent to 118,000 ppm, One guart costs $86.00. You
will make the application to a crop of 6-inch poinsettias
spaced 14 inches x 14 inches in 10,000 square feet,
* How much Cyeocel (CCC) is needed per gallon for
n rate of 1.500 ppm? This eould be looked up fram
# table or caleulated as
Have: 118,000 ppm CCC. Want: 1,500 ppm CCC.
S0, T8.7 times too concentrated

! = xgallon ¥ =0.0127 gallons
8.7 I gallon CCC / gallon water

There are 128 fluid ounces per gallon. 00127 gallons
COC/gallon water x 128 {luid ounces/gallon = 1.6 fluid
ounees CCClgallon,

* How many gallons of 1,500 ppm CCC should be
mixed? 10,000 fi* will be spraved; 1 gallon of
spray solution covers 200 ft:, 10,000 ft2 divided by
200 ft2 = 50 gallons.

* What iz the cost of CCC used? 50 gallons x 1.6
fluid ounces CCC/gallon = 80 fluid ounces CCC.
There are 32 fluid ounces/quart, $86/quart divided
by 32 ounces/quart = $2.68/1uid ounce x 80 fluid
ounces = 3215,

+ How many pots of poinsettins are spaced 14 inches
% 14 inches in 10,000 square feet? There are

Calculating Variable Cosis



12 inches/foot. 14 inches divided by 12 inches =
1.17 feet; 1.17 feet x 1.17 feet = 1.37 ft/pot.
10,000 fi2 divided by 1.37 fi¥/pot = 7,300 pots.

= What is the cost per pot? $215 divided by
7,300 pots = $0.03/pot, entered into the Cost
Analysis Spreadsheet, page 11, line 22,

Caleulation for a liquid pesticide applied as a
foliar spray would be ealeulated much the same
way, ng below,

Akari miticide is used at a rate of 20 fluid ounces!
100 gallons, and 1 quart costs $215. Via calibrated
application from a hydraulie (high-volume) spraver,
1 gallon is applied per 200 square feet, and

5,000 square feet of bedding plants will be treated,
each using 1.4 square feet.

* How many flats are treated per 5,000 ft2?
5,000 fit* divided by 1.4 ft/flar = 3.570 flats

* How much spray solution should be mixed?
5,000 fi* divided by 200 ft%/gallon = 25 gallons

+ How much Akari 1s needed for this application?
20 Auid ounces/100 gallons x 25 gallons (10 x 25 /
100y = 5 fuid ounces/25 gallons OR 20 fluid ounces!
100 gallons divided by 4 = 5 fluid ounces/25 gallons

* What is the cost to treat each flat? There are
42 fluid ounces per quart (from unit conversion
software); $215/quart divided by 32 fluid ounces/
quart = 36.72Mluid ounce; 5 fluid ounces x $6.72 =
£33.60; $33.60 divided by 3,570 flats = $0.009/0at
or $0.01/flat. entered into the Cost Analysis
Spreadsheet, page 12, line 21.

Example: Tank Mix of Liquid and Solid Chemicals
Applied as a Drench

A drench application of a tank mix of Subdue MAXX
(1 fluid ounce/100 gallons) and Cleary's 3336WP

(B ounces/100 gallons) is applied, 10 fluid ounces of
the tank mix are applied per pot. Subdue costs
$208/quart, and Cleary’s 3336 costs $2971b. A
100-gallon tank will be mixed.

* How many poinsettias are treated per 100 gallons?
There are 128 fluid ounces per gallon, 100 gallons x
128 fluid ounces/gallon = 12,800 fluid ounces
divided by 10 fluid sunces/pot = 1,280 pots.

* What is the cost of Subdue MAXX per
100 gallons? 1 Aluid ounee of Subdue MAXX:
$208/quart x 4 quarts/gallon = $832/gallon divided
by 128 fluid ounces/gallon = $6.50/Muid ounce.

= What is the cost of Cleary's per 100 gallons?

B ounces of Cleary's: $29pound divided by
16 ounces/pound = $1.8Vounce x 8 ounces =
£14.50 per B ounces.

» What is the cost of the two fungicides per
100 gallons? $6.50 + £14.50 = $21.00.

* What is the cost to treat each pot? $21 divided by
1,280 pots = $0.016/pot or §0.02/pot, entered into
the Cost Analysis Spreadsheet, page 11, line 22,
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Examples: Solid Chemical Applied as Foliar Spray
with Both High-Volume and Low-Volume Application
Equipment

A foliar spray of TriStarWSP insecticide is applied at
a rate of two 16-gram water-soluble packets per 100
gallons with a hydraulic sprayer. One container of 12
16-gram packets cost $330. Via calibrated application
from a high-volume sprayer, 1 gallon is applied per
200 square feet; 10,000 square feet of bedding flats
will be treated, each requiring 1.4 square feet of
bench spage,

* How many flats are treated per 10,000 ft2?
10,000 ft= divided by 1.4 f2/fMlat = 7,140 flats

* How much spray solution should be mixed?
10,000 ft2 divided by 200 ft¥gallon = 50 gallons

* How much TriStar is used for this application? Two
16-gram water soluble packets per 100 gallons =
32 grams/100 gallons x 50 gallons (32 x 50 divided
by 100) = 16 grams (or one packeti/50 gallons

* What is the cost to treat each flat? $330 divided
by 12 packets = $27.50/pucket divided by
7,140 flats = $0.004/flat, entered into the Cost
Analysis Spreadshest, page 12, line 21,

If, instead of using a high-volume hydraulic spraver,
this same rate of TriStar was applied with a low-
volume applicator like a mist blower with a 3-gallon
tank, the ealeulation would follow:

Mist blower formulations are about 10 times more
concentrated than hydraulic sprayers. 100 gallons for a
hydraulic sprayer = 10 gallons for 8 mist blower, Sa
instead of a 1-gallon high-volume spray covering

200 square feet, a 1-gallon mist blower spray covers
2,000 square feet. Using the rate of 32 grams of TriStar/
100 gallons for a hydraulic sprayer, multiply by 0.3

(3 tenths of 10 gallons) for a mist blower with a 3-gallon
capacity, which equals 9.6 grams TriStar/3 gallons.

* How much spray solution should be mixed up for a
TriStar application through the mist blower for
10,000 ft* of bedding plants? 1-gallon spray from a
mist blower covers 2,000 ft2. 10,000 ft2 divided by
2,000 ft2 = 5 gallons.

= How much TriStar is used for this application?
9.6 grams/3 gallons x 6 gallons volume = 16 grams
{or one packet)/5 gallons via the mist blower,

* What is the cost to treat each flat? Exactly the
same as for the high-volume hydraulic spraver as
caleulated above, $0.004/Mat.

The cost of high-volume and low-volume pesticide
applications is generally the same because cost of
product, which contains the active ingredient, applied
per sguare foot is the same regardless of the amount
of carrier solution. Minor difforences in the cost
analyses between these spray application methods
may be in differences in labor to mix, apply. and clean
spray equipment.



Indirect Variable Costs

Indireet variable costs, which include items such as
advertising, heating, electricity, water/sewage, and
interest on operating capital, often vary with the
crops produced and the season of the yvear, These costs
are different from overhead costs in that they occur
hecause crop production is occurring. They are usually
ineurred for a large portion of production, or even the
entire operation, and are not crop specific. Therefore,
indirect variable costs can be treated like overhead

costs and allocated to specific crops on a square foot
week basis as discussed in Chapter 3,

Greenhouse managers can usually easily determine
indirect variable costs on an annual basis. For the
indirect variable costs that oceur fuirly evenly
throughout the vear, the total produetion square foot
weeks for the operation are used as a basis to allocate
the costs. The indirect variable cost is first caleulated
on a per sguare foot of bench area per week bagis by
dividing the total annual indirect variable costs by the
total production square foot weeks for the operation,

Example. Indirect Variable Costs Caleulated on an Annual Basis

Total square foot weeks of bench area for a 50,000-ft
greenhouse with 80% bench area and operating
36 weeks per yvear

Annual advertising and marketing expenses

Average advertising and marketing expenses
per square foot week of bench area

Total square foot weeks of bench area used to produce
100 G-inch poinsettias using one spacing method

(6" x 6" gpacing for two weeks and 12" x 12"

gpacing for 11 weeks)

Advertising and marketing expenses for the
poinseitia crop

Advertising and marketing expenses per pot

50,000 ft2 x 80% x 36 weeks = 1,440,000
square foot weeks

$10,000

F10,000/1,440,000 square foot weeks = $0.007 per
sguare foot week

{26 ! x 2 weeks) + (100 12 % 11 weeks) = 1,150
square foot weeks

1,150 gquare foot weeks x $0.007 per sguare foot
week = $7.99

7.99/100 = $0.08/pot, entered into the Cost
Analysis Spreadsheet, page 11, line 23

However, some indirect variable costs are not incurred evenly throughout the vear. such as heating costs. In
these cases, only the square foot weeks of bench area during heating months should be considered as the base of
avernges, Using the poinsettia production example, if the heating bill durning the poinsettia production season 1s
5,000, the heating cogt for the poinsettia erop will be caleulated as follows:

Example. Indirect Variable Costs Caleulated for a Partial Year

Total square foot weeks of bench area for a 50,000-f*
greenhouse with 80% bench area and operating
13 weeks with heating

Average heating expense per square foot week
of bench aren

100 fi-inch poinsettiaz using one spacing method
(6"x 6" spactng for two weeks and 12" x 12" spacing
for 11 weeks)

Heating expenses for the poinsettia crop

Heating expenses per pot

Heating expense for 13 weseks of poinsettin production

Total square foot weeks of bench area used o produce

50,000 ft2 x 80% x 13 weeks = 520,000 square
foot weeks

£5.000 [For more information about to break out
this expense from other heating expenses, see the
examples below]

£5.0006520,000 square foot weeks = S0.010 per
square foot week

(25 ft2 x 2 weeks) + (100 ft2 x 11 weeks) =
1,150 square foot weeks

1,150 square foot weeks x 30,010 per square foot
woek = $11.06

$11L.06/100 = §0.11/pot, entered into the Cost
Analysis Spreadeheet, page 11, line 23

Calculating Variable Costs



Ti caleulate indirect variable costs for a specific crop,
the number of square foot weeks of production for that
crop is used, The indirect variable costs per pot arve
determined by multiplving the per square foot week
indirect variable costs by the number of square foot
weelks that the crop uses, then divided by number of
pots produced, This number can be entered into the
Cost Analysis Spreadsheet, page 11, line 23 (*Other”
category) or added to the Overhead Costs in Chapter 3.

Examples: Breaking out Seasonal and Monthly
Heating Expense

Some guidelines to break apart heating expense to
determine seasonal and monthly heating costs are
shown via the following examples, Assume that a
small greenhouse aperation purchased 2,632 gallons of
liquid propane for two greenhouses between August
20014 and May 2005; the propane cost $1.90 per gallon,
so total cost for fuel was 5,000, Greenhouse A is
2,600 ft2 and Greenhouse B is 3,200 fit2,

Start by determining the heating cost per preenhonse.
Note that other factors can affect allocation of heating
expense between production space, such as differences
in heat loss hetween greenhouse coverings and
temperatures at which the structures are operating.
However, the calculation below is a reasonahle
gstimate for the cost to assign to each structure if

the production space is similar, Total floor space is
2,600 fit2 + 3,200 ft* = 5,800 ft* production space.

* What percent of space does each gorueture oceupy?
Greenhouse A 1= 2,600 fr/5, 800 ft = 45 percent
and Greenhouse B is 3,200 ft2/5,800 fi2 =
b percent.

* How much of the heating expense should be
allocated to each greenhouse? Greenhouse A is
0.45 x $5.000 = $2.250 and Greenhouse B is 0.55
% $5,000 = §2,750. These numbers could then be
used as a jumping off point for heating costs per
square foot week in each strueture,

To ealeulate monthly heating cost, begin by deter-

mining the percentage of fuel used per month, For

example, if 260 gallons of propane were used in

September to heat both greenhouses, the ealeulation

would follow:

+ What percent of the total fuel was consumed in

September? 260 gallons in September/2,632
gallons used in vear = 0.099 or 10 percent.

Calculating Variable Cosis

= What is the total heating expense for September?
£5,000 x 0.10 = $500; this number could be used
as a jumping off point for heating cost per square
foot week for September.

To ealeulate heating expense during 13 weeks of
poinsettia production, follow a similar strategy, For
example, poinsettias are in Greenhousze A only from
September 1 through December 7. although
Greenhouse B was also under production; the
operation consumed 1,600 gallons propane in total
during this period.

* What percent of the total fuel was consumed
during poinsetiia production? 1,600 gallons during
poinsettia production/2,632 gallons total = 61%

= How much of the total heating expense should be
allocated to poinsettias in Greenhouse A7 $5.000 x
(.61 = 53,060 x 0.45 = §$1,373; this number could
be used as a jumping off point for heating cost per
square foot week for 13 weeks of poinsettia
production,

Conclusion '

In conclusion, caleulating variable coste can be
handled with a range of precision. The most important
variahle costs to assign to each crop are those that
make up the largest percentage of the overall cost to
produce it, like the plant and pot. Chemical costs are
more difficult to allocate to specific crops, and caleula-
tions for these direct costs tend to be more invalved.
Because chemical costs usually comprise a small
percentage of the total cost to produce a crop, they
might be overlooked with only minor error introduced
into the cost ealeulations. And finally, indirect variable
costs ean be included with overhead eost caleulations
for simplicity. So the message is to not let variable
cost ealeulations overwhelm vou — just start
somewhere!

For more information:

Krug, B.A, and B.E. Whipker. Plant growth regulator
calculator, Greenhouse Management and Produetion
(GMPro) 24(1):71-76.

Krug, BA., B.E. Whipker, and M. Peet. Fertilizer
mixing caleulator, Greenhouse Management and
Production (GMPro) 24(2):41-45.
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Chapter 7
Labor Costs

Kimberly A. Williams, Kansas State University

Payroll expenszes can generally be broken down into
administrative or management pay versus production
labor pay. Typically, salaries or wages of personnel
that support the entire operation, including sales and
secretarial staff, managers and bookkeepers, and
maintenance staff are included in the indirect variable
or overhead cost caleulation. Caleulation of these two
cost categories are illustrated in more detail in
Chapter 3 (Overhead or Fixed Costs), page 15 and
Chapter 6 (Calculating Variable Costs), page 23,
Salaries or wages of personnel specifically associated
with the production of a crop, like crews that pot,
disbud, or harvest, are most accurately included as
direct variable costs (Cost Analvsis Spreadshest

line 18, page 11), and these will be the focus of this
chapter. Such allocation of labor costs sounds
relatively simple at first thought. However, while
many growers know how much is spent on inputs
like the container, ete. (direct variable costg) for each
crop, most do not know how much is spent on labor,
even though it 15 typically the greatest expense of
producing a crop.

Although the greatest accuracy when caleulating
production costs comes from treating production labor
as a variable cost, it has been argued that these
elusive costs can instead be ineluded in the overhead
cost caleulation. Tal White (2002) has stated, “We
have found that while it's more accurate to track labor
as a variable cost, it's nearly as accurate to treat it as
an overhead cost. We feel attempting to collect the
data can take more time and cost more than the
information 1s worth.,” Similarly, Karl Batsche {2000)
is quoted: “Labor used to be considered an elastic
expense; in todayv’s economy, however, growers no
longer have the option of the layotfirehire cycle. Labor
has, in effect, become as fixed as taxes...” Ultimately,
the choices can be simplified into 1) lumping all labor
expenses, including production labor, together in the
overhead costs category; 2) tracking labor costs per
erop to include in the direct variable costs for that
crop and assigning administrative salaries to the
indirect variable or everhead costs caleulation; or

3) using a hybrid of the two.

There are two approaches to increase profitability:
deereasing costs and increasing revenues, Grower-
managers often have little control over revenue when
the market sets the price. Therefore, a key means by
which costz can be cut, and thus profitability
increased, is by improving labor efficiency. Because
labor expense is a key component of production inputs
(direct variable costs) and makes up a substantial
portion of production costs, and because the grower
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has more control over labor costs than physical costs
like seeds, cuttings, or the container, improving labor
management can dramatically contribute to increased
profitability. Therefore. even though it can be diffieult
and time-consuming to accomplish, it 15 easily argued
that tracking labor costs per crop and per production
process (e.g. potting, harvesting, etc.) can provide very
powerful and useful information. Managing labor is
managing profit,

Where Is Labor Used Most?

Evaluating labor costs is more effective when labor
use 15 divided into different tasks. The “Stevens Model
of Production™ (Stevens et al., 1994) suggests how
much insight can be gained from tracking labor costs
by task. Essentially, this model simplifies the produe-
tion process into three components: “Potting,” “Care as
Needed,” and “Harvest.” “Potting” includes all activi-
ties niecessary to bring the pot, root medium, and
plant together in a single unit and place it on the
greenhouse bench, “Care as Needed” includes all
activities involved with actually growing the crop,
from watering and fertilizing to controlling pests,
“Harvest” includes all activities involved with
harvesting and shipping the product, including
selecting, grooming, packing, staging, and loading.

When labor costs are tracked, the “Potting” process
generally accounts for 20 percent to 25 percent of total
direct lahor, The “Care az Needed” process generally
requires only about 25 percent of total labor, although
these are the activities that growers typically focus on.
Harvest activities, however, may consume up to 50
percent of direct labor; and this process 1s often the
most poorly managed. The value of tracking labor
costs is that it allows a grower-manager to identify
the processes that require the greatest amount of
labor for their specific operation and target these to
improve labor efficiency. Some labor-intensive produc-
tion activities for greenhouse operations include
tranasplanting or potting, hand watering. plant
selection for shipping, and moving plants into and out
of a growing area, Other reasons to track labor costs
include the insight that this information provides in
evialuation of the expense and justifying the decision
to invest in automation,

Repetitive, tedious, or time-consuming jobs are
generally the fivst that should be automated, and
hand watering is all three of these. It nearly always
pays to move away from hand watering and automate
irrigation. During the spring seazon, growers have
reported that the daily labor savings from using an

Labor Costs



irrigation system such as drip tubes or ebb-and-flood
benches can be as much as six hours per day per
employvee for each 20,000 square feet of production
space — a 60 percent labor savings over hand watering
the same crops (Stegelin and Thomas, 2003). Savings
alzo comes from less fertilizer and water use. As an
example, traditional hand watering in eight 30-foot x
100-foot quonset structures would cost about $58 935
per yvear, whereas labor and water costs in the same
structures with an automated drip tube irrigation
system would total about $29,240. That 15 a savings of
nearly $30,000 per year on labor and water! The
savings of $3,712 per structure per year would result
in the cost of the irrigation system, $4,778 per
quonset, being paid back in only 1.3 vears (Stegelin
and Thomas, 2003),

Labor costs can vary greatly, and it is important to
track labor costs and develop o list of gpecific tasks for
your own operation, Here are some examples, In
resenrch completed in 1990 by Stevens, the labor costs
of large, folinge plant production firms in Texas' Rio
Grande Valley was 39 percent of the total cost of
production. In this research, potting labor and harvest
labor were studied as being the most varinble produe-
tion processes. Stevens documented that potting labor
varied between container sizes and plant species, as
well as the form of the plant material potted. Potting
labor expense was about 22 percent of total production
labor and 6.6 percent of total costs. Similarly, harvest
labor varied between container sizes, plant species,
and shipping boxes used. Harvest labor was estimated
to be 29 percent of total production labor and 7.8
percent of total costs. The combined cost to pot and
harvest foliage plants was 51 percent of total produc-
tion labor and 14.4 percent of total costs. Stevens
concluded that any uniform allocation of production

Table 7-1. The cost of walking and carryving plantse,

Derived from Bartok, J. 2003, Grower 101: Evaluating

Plant Handling Systems. Greenhouse Product News

(GPN) 1.3(6):36-42.

oetanco tteatt© | 8800 | $1200

20 $0.018 £0.027
40 50,028 $0.043
1] $0.040 $0.060
B $0.051 $0.077
1001 £0.062 $0.083
120 $0.073 £0,110
140 $0.084 $0.127
1601 $0.096 H0, 145
180 £0.107 0,160
200 $0.118 $0.177

#Time fgured at 0.5 1o | second to plek up or set down the

contuniner/flot ot o walking spoed of 4 feet per socond.
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labor costs may introduce substantial ervor into the
estimate of the cost to produce a plant.

A study funded by the Horticultural Research
Institute found that more than 70 tasks that require
labor may take place in the shipping vard of a typical
nursery (Bartok. 2000). Knowing what these tasks
are, how long they take, and their cost allows a
harvest and shipping system to be evaluated.
Shipping tasks can be divided into four major areas;
truck or trailer preparation; assembling orders (e.g.
locating plants can take as much as 30 percent of the
total time associated with shipping); plant grooming
{e.g. pruning and removal of dead leaves/flowers can
take a few seconds up to a minute): and loading. Two
tasks associated with shipping — locating the right
plants and then getting them loaded onto delivery
trucks — require the most time {Bartok, 2003),

Walking and carrying plants costs a lot of money.
Tahle 7-1 shows the labor eost to carry plants from
digtances of 20 feet up to 200 feet. As an example,
walking time can be figured at 4 feet per second,
therefore, at $&8/hour, making a trip of 15 feet and
back adds about 2 cents to the cost of a pot. Roller or
trolley conveyors are a great way to minimize such
costs, For example, if you are moving flats 30 feet
from a bench to a cart, the time could be estimated as:
“pick up from bench” (1.5 seconds), plus “walk 60 feet
round trip” {15 seconds), plus “set flat on cart™ (1.5
seconds) equals a total of 18 seconds. If two flats are
carried, the time can be cut in half. although pickup
time may increase (Bartok, 2000). The shipping
process could be streamlined in a number of ways, A
portable or monorail convevor could be installed to
speed plant handling; instead of pushing one cart at a
time, emplovees could link five carts together. Direct
loading onto the shipping cart could save one to three
plant handlings (see Figures 7-1 to 7-6, page 34).

An analysis of labor costs for a small grower who
bought in prefinished poinsettias in the Midwest was
very eve-opening. In this operation, a greenhouse in
town served as both a retail sales and production site,
while a greenhouse outside of town was the primary
production site. The total of labor activities associated
with producing prefinished poinsettias at the “in town”
site was 12.1 minutes per pot. Plant handling was half
of this total because as purchases were made, pots were
continually reorganized on the bench. The total of labor
activities associated with producing plants in the
production-only greenhouse was much less, at 7.3
minutes per pot. Plant handling was only a fraction of
the time at this site, because after plants were potted
and set on a bench, they were not moved until they
were shipped (Schule, 2002), This information provided
key feedback for the grower about how to reduce ineffi-
ciencies in her production process.
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Figurl 7-1. A permanent cony

va Greenhouses in
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Figure 7-2. Dutch trays with finished crops are moved 1
g '|’I|['| Hnng anrea for |'_-|'-I‘|r_ f:]fl_-ll‘_'l'!'ll""'g .a"'l'_l SIEEVING P {#]
shipping at Van Wingerden International in Fletcher, Narth
Carolina. (Photo by Williams)

Figure 7-3. A train of carts is filled directly from production
space and loaded onto trucks for shipping with no inté
mediate handling at Kaw Valley Greenhouses in Manhattan

Kansas, (Photo by Williams)

34

Figure 7-&.

Figures 7-4 to 7-6. A portable conveyar is disassambled in
ane |'_-IG-:||,.I|:ti-;'_|."! anza "lng--rcﬂ 7 -::_ reassembled in €an i':u_lll_'i-_'l-jl'
production area (Figure 7-5), and used to unload flats from

carts (Figure 7-8) at Southern Gem Wholesala Gresnhouses

n Shelby, North Carolina. [Photos by Williams)
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How to Track Production Labor Costs

Tracking labor costs can be as simple as requiring
crew leaders to record by hand the basic information
nieded for labor cost caleulations or as sophisticated
as bar-coded personnel identification cards that are
scanned at the beginning and end of each labor
activity. Perhaps the labor tracking svstem is tied into
payroll caleulations, Regardless of the method,
tracking labor can provide invaluable information,
including who among crews needs to receive feedback
about their performance.

For emaller growers, some gimple record keeping is all
that is necessary to determine labor costs for produc-
tion tasks. Many of the steps in the production process
involve a crew working with one size of container over
several hours. A data sheet should include date, crew
leader or contact person, activity, plant and container,

number of flats or pots on which the activity was
completed, the number of people on the crew, and
their start and stop times (Table 7-2). Break times
may or may not be included, as yvou choose. From
these data, one can caleulate the labor hours per unit.
which can then be multiplied by the hourly wage plus
benefits. Recording labor activities in 15-minute
inerements is more than adequate to obtain accurate
labor costs to assign as direct variable costs. Some
unallocated labor, such as trips to and from the
greenhouse to begin or end the workday, could be
included in indirect variable or overhead costs caleula-
tions, The two labor processes that are the most
important to track are potting and harvesting, A
major drawback with this type of system is that data
must be entered into a computer spreadsheet and
manipulated manuallv.

Table 7-2. A data sheet to callect labor data can be relatively simple, as shown here.

Crew # Plants/ i# Flats | # on Start | Stop
Date Leader Activity Plant Container | Container | or Pots | Crew | Time | Time
316 Alan Transplant Peturnia 18 1801 116 a4 815 10:45
318 Eleanor | Transplant | Impatiens 18 1801 138 3 &:15 10:30
316 Alan Pot NG Imp 7 12" basket 87 2 1:00 8:15
a8 Eleanor Fill Mlats Bedding - 1801 330 i 1:00 3:50

This data might be used in several ways:

Compare crews
Ty transplant plugs into 1801s:
Alan's a.m. crew worked 2.5 hours x 3 people = 7.5 payroll hours
7.5 payroll hours / 116 flats transplanted = 0.065 payroll hours/flat x $%hour = $0.585/fat

Eleanor's a.m. erew worked 2.25 hours x 3 people = 6.75 payrall hours
6.75 payroll hours / 138 flats transplanted = 0,049 payroll hours/flat x $9hour = $0.441/flat

Conclusion: Eleanor’s crew was more efficient, Costs per {lat across many crews can be averaged to obtain one
number to use for cost analysis caleulations: ($30.685/Mat + $0.441/flaty2 = $0.513/at

Compare container sizes
Efficiencies for various propagation materials and container sizes can be observed when time per plant iz ealeulated;

Alan's a.m. erew required 0.065 hrs/flat / 18 plantsfflat = 0.0036 hra/plant x 60 min'r = 0.22 min/plant

Alan'’s p.m. erew worked 2,25 hours x 2 people = 4.5 payroll hours
4.5 payroll hours | 87 baskets transplanted = 0.052 payvroll hours/basket x $5%hour = 20.466/basket
Alan’s p.m. crew required 0.052 hr'basket [ 7 plants/basket = 0.0076 hrs/plant x 60 minthr = 0,45 min/plant

Conclusion: Transplanting containers with various plants per unit and/or different propagation media nearly
always influences labor cost. It is useful for these differences to be reflected in the direct variable costs component of
the cost analysis.

Calculate transplant costs for an 1801 flat
At this operation, time to fill pots iz zeparate from transplanting. To include this in the cost analvsis, caleulate labor
cost to fill each flat and add this to the cost to transplant each flat.

To £ill flats, Eleanor's p.m, crew worked 2.5 hrs x 2 people = 5 payvroll hours
& pavroll hes [ 350 flats filled = 0,014 hraflat x 9%hre = 30,129 1at

Total cost to transplant an 1801 flat = 20.129lat to fill + $0.513/Mat to transplant plug and water in = $0.642/1at
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Trv to caleulate labor costs as accurately as possible.
Foeusing on the potting process provides a few
examples. Different sizes and styles of containers,
gpecies of plants, and forms of propagation material
all result in differences in time to pot. If flats or pots
are filled as a separate step from transplanting, this
labor cost should be added to the time to transplant.
Finally, many hanging basket styles require the labor-
intensive installation of wire or plastic hangers, and
this cost should not be overlooked. A few possible
caleulations are shown in Table 7-2, page 35,

Another example is based on the experience of a mid-
size grower in the Midwest who tracked labor costs by
having a point person for each crew record major
labor activities, and then this data was entered into a
spreadsheet (Table 7-3). By having container size,
number of people, and hours that the crew worked on
the task, it was simple to determine “hours per
container” to multiply by an hourly wage. Even
roughly tracking this type of labor data can illuminate
key lahor issues, Data on this spreadsheet indicates,
for example, that when people must keep up with a
moving belt when transplanting, they work faster.
Thiz helps justifv additional capital investment in

automation. By the same token, tracking labor costs
helped this business identify inefficiencies in their
“magic carpet” process of planting mixed containers.
Essentially, the magic earpet process involved laying
out containers in 4 serpentine pattern in an open
space on the ground, Emplovees sat on a piece of
cardboard and transplanted into the containers
around their “magic carpet.” This ergonomically
unfriendly process contributed to high labor costs
associated with it, and tracking labor data helped this
business identify it as a process to Improve upon.

Software is available to assist larger operations with
tracking labor data. Accounting software packages
with a base price of around $20,000 for software, plus
hardware such as time ¢locks and bar-coded name
badges or wands can be adopted if an operation can
afford the capital investment. For example, each
emploves can be given a type of time card. As they
start each new job, they swipe the card through a bar-
code reader and indicate the type of work and crop
they will be doing, Once they finish an activity, they
swipe the card again and input a code to indicate
their next job. Another version of this tyvpe of system
involves emplovees picking up a scanner when they

Table 7-3. Example of Excel spreadsheet to track patting labor costs and caleulate time spent per pot from a mid-size
Midwest gresnhouse operation,
g | & 2

£ £ B = w

2| g Tl 8|58l [Ll2l B8 #

P | 8| X |5 | £ |3 (|2 |S|Rsle) 2|2 ]| &
Mandi 4"RD | 17204 36923 | 0.0615] 16.25 | 130 a00) 4|2 30| 01231 0.0021 | Wagon/Bench
Annette | 147 oval| 1/7/04 1.8462 | 0.0R08F 3250 | 130 | 400] 2] 2 11| 0.1678] 0.0028| Magic Carpet
Annette 12" HB | 1/8/04 1.8512 | 0.0325) 30.7h | 123 400) 2|2 al 0.2168| 0.0036 | Magic Carpet
Eli 1201 104 346864 | 0.0581) 17.21 1067 | 6200 [ 8] 7 | 45| 48| 0.0726] 0.0012] Belt
Annette | 10" HE| 11204 | 1.0737 | 0.0179] 65.88 | 475 | #50| 2 [ 4| 15| 7| 0.1634] 0.0026] Magic Carpet
Annette | 10" HB | 2/6/04 | 10922 | Q.O182) 54.94 | 870 | 16.00| 2| 8 31 0.4201 ] 0.0070] Magic Carpet
Brandon 1801 264 32454 | 0.0541) 1840 | a78 | 2050 3| 4 | 10] 18] 0.1803] 0.0030] Wagon/Bench
Eli 1201 | 21904 | 3.5430 | 0.0591) 16.93 | 779 | 46.00| & | 7 | 40| 72| 0.0492] 0.0008] Belt
Mandi 5" RD | 22004 | 3.0812 | 005104 19.60 | 392 | 2000 | 5| 4 8| 0.3827| 0.0064]| Wagon/Bench
Brandon | &" 5Q | 47204 | 25263 | 0.042Z1] 25.75 95 | 4.00] 4] 1 10| 0.2526] 0.0042] Wagon/Bench
Brandon 1801 | 31304 | 5.2632 | 00877 11.40 a7 5001 4] 1| 15| 54| 0.0975| 0.0016] Wagon/Bench
Brandon | 1801 | &/17/04 | 3.6000 | 0.0600] 16.67 | 100 [ 600| 3|2 18 0.2000| 0.0033] Wagon/Bench
Annette 127 gwal| 320004 | 1.2000 | 0,0200) 5000 [ 900 ( 18.00] 3| 6 g1 01500 0.0025] Magic Carpet
Annette 107 oval | 320404 | L2000 | 0.0200] 50000 | 900 | 18.00] 3| 6 71 0.1714| 0.0029] Magic Carpet
*Tracking container sizes and shapes in combination with lahor to pot andior harvest can shed light on production inefficiencies,
Here, RD=round, HB=hanging basket, and S4=square pots.
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Arrive nt 'l-'l'llrk. :l[r:ll'll.l.['lj_' It o a Li."}:"ii'\i. l“l.“l thl'“
putting their thumb on a sensor for computer identifi-
cation. Each time an employee begins a new activity,
1hl"|| BCAN Ih.li' :l[]rlr”p]'lﬂ[[' |:|1I|.r L'Udf_‘. .,J%l |'I:'|:'|'IH |‘|l|1_
employvees clock out with their thumbprints and plug
their seanners into a kiosk, which retrieves data
indicating their daily activities. Yet another version of
this type of labor tracking system is represented in
Figure 7-7

Information 18 downloaded and converted into a text
file for payroll programs that calculate overtime
absences, vacations, ete. The information i3 also used
to analyze employee performance. job functions, crops,
departments, bonuses, and costs associated with each
Very large growers have adopted such systems as tools
that make it easier to plan production tasks according
to labor hours, For example, instead of employees
-.'[.'I.T'II.I.IHL" 1 h:'||r|1 l':l1. d manager “'hf"f'l !I:'I.'c'\ Arcive 1n
the morning as they wait for their assignments, they
can go riu_hl Lo tt'll:'l.f' _IHIL“-. :‘:-I'Ir'll.i:' L._"rl]'r\'i't'- MANAEErs I:'I-'I'n'l.'
also inatituted incentives to encourage employess to

b more productive, For example, one greenhouse
operation was able to use the data generated through
A system hke this to reduce the labor costs of some
jobs up to 16 percent, while paying productive
1'111|r]|1'l.'vu- up o ol percent more through a bonus
program (Onofrey, 1995).

These tyvpes of svatoms are time-consuming and
expensive to implement. Bill Swanekamp of Kube
Pak Corp. supports a svstem that incorporates the
collection of such specific labor data, but puts a limit

Figure 7-7. Mike Mellano, Jr. holds a data board that
allows field crews ta clock in and out of a computerizad
abor tracking system implemented about five years ago at
Mellanc & Co., a large cut flower cperation in San Luis Rey,
i._-.1||1f:-rr1|11 I:P| [# 30w :11,-."|"\l':'!|l|r'|'-5:l

Labor Costs

on how far the labor costs are calculated. For Kube
Pak. the cost of the plant, pot, media, and labor cost
to get the crop on the floor, plus labor cost for picking
the crop to ship 15 assigned to each crop, The labor to
water, apply plant growth regulators or pesticides, or
move within the greenhouse is included in overhead.
T!w .'Hh'ﬂ]'lh;i;,{[;’ of this h}-hl'i:i CORL .-1.-4.-ai|_-‘|1|11uul
strategy 1s that it is eazier and less time-consuming

Lo ]II'IFI]I'['III.‘I11.

Ultimately, however, detailed tracking of labor data
mayv lead to a re-design of labor processes that
Ir'I'lFIJ'”'I.'{':‘- I}]'{"!‘]‘i_lil]]]'l_'.'. H-l!ll!'li' VIEry !II'I WTCsESIVE, iil.rﬂl,'
prowers have even turned to Japanese manufacturing
technology as a means to improve labor efficiency and

quality of product. The processes of “lean”™ manufac-
1|_I|'||'|£'_ Or using II'II_' MINIMUMm Grmounet llf resaurces
(people. materials, and capital) to produce products,
combined with “flow” manufacturing, or conversion of
“nasembly hine” or fragmented production methods
|]]r1il 1'(“”[[]1“1[“‘5 ﬂ‘”‘f\' ?‘]]I] "1'\ [‘I.I.'ht'l'rll?.“i] Ilﬂ?ﬁllll'“ll[]
lines, are the basiz for lean/flow production
1“['1.'[”!1“:::‘.'. .I:?I'!'l!}'kkill'lr.{ 1".'“'h. :"-1l'|'| ”‘!I il Iiil:lr'l'l"]'l'llllllld'l'llu
process down into seconds has helped operations like
I{I'I"I'_'\r‘-i I*rl)”‘ll']‘i}‘ll]ﬁ- irl Hl]l}ll'h[i"}l[l. t'lll.lr'itl.“. I‘!'IJIH"'
labor inefficiencies (Figure 7-8). Essentially, "azsembly
line” !!I'“Ill:llll"f.!-f:]‘.l 15 eliminated and leanfflow stations
of two to three peaple are used to accomplish

Figure 7-8. Kerry's Bromaeliads in Homestead, Florida has
implemented leanflow production technology n all of their
processes. Each process is brokan down into its critical
steps. (Photo by Williams)



labor-reguiring activities like repotting (Figure 7-9),
As people are trained for specific activities, given
partners, and paired with a finished product, Kerry
Herndon has seen labor inefficiencies plummet. He
notés that many preenhouse operations make all of
their profit during the spring season. but lose it to
overtime. Attention to the minute details of labor use
and a rr_'-1i+=.'1'.’.l.:t'|. I"I‘l:| h!:‘i []h'l.ll.l.]‘:il.'[[l.rlnu PrOCess h."'l"\
resulted in huge labor savings

The True Cost of Wages

Remember that labor costs are more than hourly
wages, Table 7-4 outlines the necessary additions to
the base hourly wage to have a truer reflection of
labor expense. Ultimately, benefits can comprise up to
30 percent or more of base hourly wage. Use an hourh
wage plus benefits for the most realistic labor cost 1n

YOour ;n:;tl._s'.-'-]ﬁ

Small and mid-size family operations may have the
|'hi||||"|'|}:1' 1'1. .-]ﬁ"-l::.[hlt'lj.! :"iil.L'l.I':\-' irsts 1I'| LDWRErs ar r]llllil'l.
members who do much of the labor, becpuse
sometimes these workera do not collect official
anlnries, egpecially in times of financial stress. It is
eritical to include a cost for this labor of at least
minimum wage in the cost analysis, however. A better
approach would be to inelude the cost of what these
critical members of the business should be paid

To obtmin the direct varinble labor cost to produce a
erop. add together the costs of each component of the
lnbor that vou have tracked; this is the number to he
entered into the Cost Analvsis Spreadsheet, line 15
ipage 11), Other labor expenses (watering, fertihizing,
aprayingd can be allocated as overhead. For example,
the direct varnable cost caleulation for 12-inch New

Figurl 7-9. A lean/flow Trd.n:.p!.mr station at Kerry's
Bromaliads in Homestead, Florida. (Phote by Williams)

Guinea Impatiens hanging baskets can be simply
Potting + Harvest, Potting may break down into cost
to fill the baskets + cost to transplant and water-in

+ cost to install wire hangers, and Harvest may be
simply the cost to pick and groom the baskets. The
rest of the labor expenses can be treated as indirect
variable or overhead costs, and these can be allocated
L £1] I'.'H"h {']1}]] hﬂ.ﬁ.k'ii L] !E'I.I' .‘-I.I.].'i i 1""“”: \"-'I:"t‘h l_"_ﬂ'l!'i‘i“_
which accounts for the space and time that the crop 15
in production; details are provided in Chapter 3
(Overhead or Fixed Costs), page 15 and Chapter 6
{Caleulating Variable Costs), page 23,

The idea of tracking labor costs can seem insur-
mowntable at first, but the message is to just star
somewhera! You might choose to begin by using the
first season’s data to simply gather information and
ohtnin a general picture of where labor dollars are
being spent, and then fine-tune vour cost analysis
with each passing season. Regardless of whether vou
choose to include all labor costs in vour overhead cost
caleulation or get specific and track labor costs by
crop, 1t takes sheer determination to collect and
crunch all of the numbers. However, knowing what
I”'“I'i"!‘*!‘“'l“ VO ]ﬂt‘HJr‘ COstE are liﬁ!“l'['li“f"ﬁt W |1.|'| CHTI
provide some of the most powerful information needed
to reduce inefficiencies and “up" your bottom line,

For more information:

Bartok, J.W. Jr. 2000. Determine shipping labor costs.
Gireenhouse Manapement nnd Produetion (GMPro)

20 4):53-H4,

Bartok, J.W. Jr. 2003, Reduce shipping season stress,
Greenhouse Management and Produection (GMPro)
23{4):54-55.

Batsche, K. 2000, A new approach to ]’_1rﬂ‘|.||:ﬂhll|!}'
Crrower Talks 63(12):100.

Onofrey, D. 1995, Labor savings around the clock
Greenhouse Grower. Apr, 95:27.32

Schulz, K.A. 2002, Profit and cost analysis of the
H?i::."'-:lh ﬂ]"l'l"nhi‘lli.‘il' illfil.l."t I'y: A B r'\'r,'}', a !“l:'ﬂ_:l'l' ‘1r|'|l:|'\,
and enterprise budgets, M.S, Thesis. Kansas State
University.

Stegelin, F. and P.A. Thomas, 2003, Automating your
irrigation systems is a great investment. Greenhouse
Management and Production (GMPro) 23(3):43-46.
Stevens, A B.. 5. Stevens, M. L. Albrecht, K. L.B. Gast
1994, Starting a greenhouse businezs: A commercial
growers’ guide, Kansas State University Agriculiural
Experiment Station MF-1157.

White, T. 2002. Pricing for profit. Ohio Florists'
Association Bulletin No. B68 (April 2002). p. 1, 6-7.
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Table 7-4. Worksheet to calculate divect, mandatory, and fringe benefits in wage costs,

Direct Wage Costs

1. Total regular hours {__ hours'week x _ of weeks) = __ hours.
Overtime hours (__ hours'week x _ of weeks) = _ hours
Regular wages ( hours x £ Thour).
Overtime wages (__ hours x §__ /hour).
Cash bonuses (§__ or __ percent),
Total adjusted cash wages (Lines 24344),

o ode 2 ko

Mandatory Wage Costs
6. Emplover's share of Social Security (__percent).
7. Federal unemplovment insurance,
H. State unemployment insurance,
8. Workers' compensation.
10. Other.
11. Total mandatory costs (Lines 6+7+85+8+10).

Value of Fringe Benefits
12, Insurance {life, health, dental),
13. Retirement (business contribution),
14, Uniforms (purchase, rental, cleaning costs).
15, Education or certification expenses.
16. Transportation {_ miles/day x _ days x §__ rate/mile),
17. Other.
18. Total cost of fringe benefits (Lines 12+13+14+15+16+17).
19. Total labor costs (Lines H6+11+18)
20. Hours paid. but not worked {__hours holidays: __hours vacation; __hours sick leave)
21. Total hours on the job (Lines 1-20).
22. Total cost per hour on the job (Line 19 Line 21).

Labor Costs
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Chapter 8
Calculating Costs

Kimberly A. Williams, Kansas State University

of Propagation

The ||.p]1||.1'J|I ion of cost analvsis to propagation of
Crops can direct }_’t‘['l"l']i'iﬂ'l_]._'it' OPeralors Lo Answer
several questions that could help them become more
profitable. Analyvzing the costs of seed propagation
helps determine whether plugs should be bought in
or produced on-site. Users of vegetatively propagated
plant material can determine whether rooted or
unrootied cuttings — or a combination of both - 18
most cost-effective for their particular operation, If
stock plant production to produce vegetative cuttings
is an option, a cost analvsis would help determine
the profitability of filling vegetative cutting needs in
this way.

Seed Propagation

The two eritical factors that greenhouse operators
must manage to maximize profit, especially during the
gpring season when most of the greenhouse industry
makes 1ts profil, are production time and production
'-|r.|1'4' LIHIIIL' '|':I|.IJL'.‘- 1_=_=I' ‘i]?Tln!.I l!i_‘li{i]“}.': JJL'I.I'I.'l IH'IJIELJI'
tion 15 a key to optimize scheduling during the spring
sepson. Plugs aid in Iiva:ln: J_:In..»fil]l'! ion schedules
flexible, and their use is a secret to rapid crop turns of
twao to three times traditional spring-season volume
The decision to produce plugs on-site (Figure 8-1)
versus buving them in 18 not alwavs as simple as
evaluating the cost to produce them. Purchasing plugs
may #llow a spring-only greenhouse operation to delay
ppening in the spring, which would save fuel and
labor costs. Viewing the situation from the end of the
spring season may result in an operation opting to
procduce plugs during the early part of the season,

Figure B-1. Plug production space is more intensively
managed than basic production space. (Photo by Williams)
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Figure 8-2. Automatic seading equipment requires a
capital investment that can be depreciated over time and
assigned ta the cost of plug production. (Phote by
Williams)

until production stafl became distracted by shipping
and the spring-season crunch. There 15 no question
that buyving in plugs helps save production headaches,
because the plug production environment requires
intensive munﬂg{'ﬂ'""[]l. ljill:',.\'_ I]rlliillt'lll.lr'l 15 il[dr.'l.l :I'l_'\
automatic seeding equipment (Figure 82) and

germination space, and hoth PO LLre substantial
capital investment. And, if a plug erop fails mid-
BEAS0N, AN ||p+_-r&|‘iu1!. R RY be unable to get the
eultivars andfor species needed to fill orders at
such a late date.

Perhaps one of the best strategies is to produce on-site
thi majority of plugs needed, but purchase plugs of
the species that are always a challenge to produce,
For example, it 1= difficult in the Midwest and South
to produce high-quality pansy plugs during late
August. This is a job that may be ideally left to a
facility that 1= in a geographical location where the
environment 1s more 'lllTi]IlilI. tor '[J'il‘- l'lll:"i 1"_'[!]‘}"_"]’3!“[{"
crop during this time of year, such as the Rocky
Mountains or northern United States, One spring
bedding grower in the Midwest, for example, simply
decided that any species or cultivar that resulted in
greater than 20 pereent loss would be purchased as
plugs in future yvears,

Table 8-1 shows examples of the cost to produce plugs
of vinea, gerbera, and begonia given the agsumptions
gtated. The “Overhead Costs” section of the table
provides an example of how more than one overhead
cost rate could be used for a single crop; because

Caleulating Costs of Propagation



permination space and plug production space are
typically more expensive to operate than basic produe-
tion space, a higher overhead cost rate may be
calculated for these production areas, Plug travs of
various plant species require different amounts of
time in each type of production space, and the
appropriate overhead cost can be assigned accordingly.

The good. Vinca is an example of a bedding plant
species that, assuming only 10 percent loss during
production, can be profitable to produce on-site. Under
the assumptions in the example caleulation in Tahle
£-1, a plug costs only $0.03 to produce on-site, but
20,09 to buy-in.

The bad, Gerbera plugs are expensive to produce.
Seed ig costly, and they are under production for o
longer period than the average bedding plant plug.
In the example shown in Table 8-1, it would likely
malke sense to buy-in plugs of this species. Assuming
only 10 percent loss during production, a plug costs
$0.46 to produce and only $0.47 to buy-in. Save the
headache and place an order!

The ugly. Begoma plugs can be tricky to produce
(Figures 8-3 and 8-4, page 42). The ultra-small seed
are very sensitive to moisture after germination, and
the long production cycle lends itself to lots going
wrong. If a greenhouse operator has trouble with this
crop and routinely suffers substantial loss, this is an

Table 8-1. Comparison of the cost to produce plugs (200 plug trays) of three different bedding plant species with the

comditions given.

Vinca Gerbera Begonia
Crop Information “The Good" "The Bad"” “The Ugly”
Variable Costs
Seed Cost per 240 (Assumes 30% $1.13 272,73 g1.40
germination, so 40 extra seed
are ordered per 200 plug traysp
Germination Medium H0.60/3 fr* fills 13.8 plug travs $0.70 £0.70 &0.70
Plug Trays H69.20/case of 100 plug trays F0.69 #0659 £0).68
Lahel H0.01 20,01 E0.01
Chemicals Fertilizer, PGRs, pesticides H0.01 L0 S0.02
Labor (seeding) 168 flats seededhr; $10.56/Mhr .06 000 000
Total Variable Costs $2.60 374.20 £2.88
Overhead Costs
Space used per tray 11" x 21.5" = 236.5 in%
divided by 144 in®/ft? = 1.64 ft2  1.64 ft2 1.64 fr 1.64 ft2
Time in germination chamber dayvs divided by 7 = weeks Bd=1.1wk ] dd= 11wk
Germ SMt2iwk $0.48 x area x wks 048 x 1.64 iz |0 80,55
% 1.1 wk = §0.53
Time under mist ar days divided by 7 = weeks 0 21 d =3 wks i
intensively-managed space
Mist 2ft*fwk £0.35 x area x whs 0 51.14 0
Time in plug production space | days divided by 7= weeks 28d =4 wk 97 d=139wk #9d=127wk
Plug space 3Mi2wk $0.34 x area x wks _ 82 93 27.75 £7.04
Total Overhead Cost Add germination + mist + B0L63 + $2.23 25,80 £7.61
plug production space = 52.76
Total Cost Variable + Overhead Cost 2536 £83.09 510,49
Lz Additional cost assigned per 10%, $0.60MTat. | 10%, 39,230 at . 45%, £8.58/fat

Total Cost including Loss
Cost per plug to produce

Cozt per plug to buy-in®

flat due to plug loss is caleulated

as shown in “rooted versus
unrooted cuttings” section of
this chapter,

Cost per flat divided by
number of plugs per flat

£5.96 $£92.32 $19.07
F0.03 Fra6 F0.085
20,049 F0.47 $0.0940

¥ It may not be necessary to account for germination percentage if these plants are included, by defaule, in the % loss
of plants in finished plug trays.

© Plug costs were obtained from various commereial suppliers, spring 2004,
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example of a crop that it may make sense to buy-in.
With the assumption of 45 percent loss, the cost

analysis shown in Table 8-1 indicates that at $0.095

Figures 8-3 (above) and 8-4 (below). Begonia production
can be challenging. It is not uncommon for best efforts to
result in substantial losses. (Phatos by Williams)

Figure B-5. Some specialist plug producers have worked
out the kinks of begonia plug production, and based on
cost analyses, it may make sense to leave the headaches
ta them. (Phota by Williams)
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per plug, it actually costs a hittle more to produce this
species on-site than to buy-in a plug for an even £0.09
each. So 1.-.'h}' not leave ])egu]am plng J‘)‘r'l:n’illt:!.'il]l'l o a
specialist who has the facilities to optimize germina-
tion and the techniques mastered to produce uniform,
high-gquality plugs for yvou (Figure 8-5)7

A number of factors influence the profitability of
producing plugs. As shown in the examples in

Table -1 on page 41, the three most important factors
are usually poor germination/plug losses, length of time
1o germinate/produce, and sometimes cost of seed. As
another viewpoint, Styer and Koranski (1997) present
examples of producing pansy plug trays and finished
flats from both standard and primed seed. Although the
primed seed is substantially more expensive than the
standard seed, the improved germination rate and
reduced production time for the primed seed usually
result in it |‘1l_"l|:|_§_' the more p'l'ﬂt'i[.'ﬂ‘)]i- choice. Profita-
hility of spring bedding production benefits from
analyzing the costs of plug production.

Vegetative Propagation

Rooted versus Unrooted Cuttings

As shown in the example worked in Chapter 6, it is
often more cost-effective to buy in unrooted cuttings,
becausze the Ccutting material itself is less t".\:p{.‘:nﬁ'l‘if't.‘
and the shipping costs are much less. However, when
com |J}_u'r—_!d with the cost of hLlL'A.'iI'IEI-iI'I unrooted cuttings,
the true cost of rooting on-site ideally includes the cost
of the propagal ion material (e.E: Oasis wedges, plug
travs, and germination media), labor to stick and
maintain the young cuttings, overhead costs for the
gpace used during the propagation period — which
includes depreciation of propagation-specific
equipment, and shrinkage or loss. The following
calculation continues with this cost analysis where
Chapter 6 left off

Propagation space is more expensive to operate than
basic production space {Figure 8-6). Temperature is

Figure 8-6. Typical vegetative cutting propagation space
includes overhead mist, warmer temperatures, and often
battom heat. (Photo by Williams)
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usunlly warmer, either because of the installation of
bottom heat or maintenance of higher air tempera-
ture; mist, fog, or boom systems keep relative
humidity high; and supplemental light is sometimes
installed. For this reazon, cost per square foot per
week used for this calculation ideally considers these
additional costs.

Shrinkage or loss should be taken into account when
rooting your own cuttings, Not all cuttings will be
usable due to disease, insect or slug damage, poor
Footing, or another problem. One way to calculate the
cost of losses and assign it back to usable cuttings is
to add together all costs per cutting and multiply by
the number discarded, Then divide by the number of
healthy cuttings to assign the cost of losses to each
usable cutting. As shown in the Table 8-2 example, if
3 percent loss is acerued, 3 cuttings out of 100 are
discarded. or 30 cuttings out of 1,000 are discarded, or
96 cuttings out of 3,200 are discarded, ete. Therefore,
the loss calculation would be the total variable plus
overhead costs per cutting ($0.5205) times 3 (or 30 or
96) cuttings discarded, divided by 97 (or 970 or 3,104)
usable cuttings. A loss of 30,02 is added to the cost of
each usable cutting,

Lack of success with accomplishing high rooting
percentages from unrooted cuttings on-site is a reason
to look toward purchasing rooted cuttings. As shown
in the Table 82 example, a jump from 3 percent loss
to 18 percent loss increases the cost per cutting from
$0.45 to $0.64, which compares less favorably with the
enat to spare the effort and just buy-in rooted euttings
at $0.80 each. Ultimately, looking at rooting percent-
ages for pach species, and perhaps even each cultivar
if quantities justify the effort, can provide information

Lo help a greenhouse operator make the most
profitable decisions about what to propagate on-site
and what to leave to a specialist,

Stock Plants versus Buying-in Cuttings

Stock plant production is an option for greenhouse
operators to generate cuttings of non-patented, easy-
to.root plants — like many coleus varieties — as well
as cuttings of patented cultivars on which they will
pay royalties. Some operators like the control over
timing and quality of cuttings that comes with on-site
propagation. However, knowing the cost of produetion
from stock plants ensures that greenhouse space that
would be more profitable if used for production of
other crops is not being tied up. Cost analysis of stock
plant production is the means to determine the cost
per cutting, which must be known for input into cost
calculations for the finished product (Cost Analy=is
Spreadsheet, page 11, ling 14) or if the cuttings will
be sold. In addition, cost analysis of cutting produe-
tion from stock plants ean reveal whether it is more
profitable simply to buy-in unrooted cuttings instead
of producing stock plants, nnd whether old stock
plants ghould be re-flowered for sale or discarded.

Caleulating the cost of producing cuttings from stock
plants is complex. The two greatest expenses associ-
ated with stock plant production are typically
overhead costs allocated to the stock plant container
and labor to harvest cuttings. Total overhead cost
applied to each stock plant is typically high because
stock plants are produced in large containers (taking
up space) and occupy space for long periods (taking up
time) while successive cutting harvests are taken.
Labur required by stock plants is substantial for the
pame reasons, For example, Bramfield (1993) reported

Table 8-2. Cost to root unroted poinsettia cuttings, per culting.

Cutting $0.41 Includes rovalty + shipping: from example in
Chapter 6

Orasis wedge $0.0565 Cost per cell

Production Labor £0.02 Cost to stick cutting, remove damaged lower
leaves, fertilize lightly

Total Variable Costa S 485

Chverhead Cost S04 $0.30 per square foot per week x 3.5 weeks
divided by 26 cuttings per square foot = 50,04
per cutting

(Cost per cutting £0.525 Variable + Overhead Costs = 80,485 + 20,04 =
£0.525

3% Loss 20,02 3% Loss : $0.525 x 3 cuttings discarded divided
by 97 usable cuttings = $0.02 per cutting

Total cost per eutting with 3% loss: $0.545 $0.525 + $0.02 = $0.5456

18% Loss 80,115 18% Loss: $0.525 x 18 cuttings discarded
divided by 52 usable cuttings = $0.115 per
cutting

Total cost per cutting with 18% loss: £0.64 80,525 + 80,115 = 80.64

Calculating Cosis of Propagation
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that half of the labor to produce geranium cuttings
from stock plants is in harvesting cuttings. In one
study with three foliage plant species, Krafka (1956)
determined the cconomic feasibility of allocating
production space to stock plants versus purchasing
cuttings and using the stock space as a finishing area.
The outcome was that when quality and availability of
purchased material were comparable to stock produc-
tion. the practice of maintaining stock plants was not
economically optimal.

A simple way to get a handle on the cost per cutting
generated from stock 1s to caleulate the cost to
produce a stock plant, then divide by the average
number of cuttings produced per plant. For example,
Table 5-3 shows how the Cost Analysis Spreadsheet
might be adopted to caleulate the cost to produce
stock of geraniums. The same principles could be

applied to stock production of unpatented varieties

of crops like coleus, as well as stock production of
patented varieties of poinsettias, ivy geraniums, and
other crops on which growers pay a royalty per
eutting. The variable plus overhead costs for each
stock plant are $13.46 (line 32). If 2,800 cuttings were
penerated from these 200 stock plants, about 14
cuttings were harvested per plant (2,800 cuttings
divided by 200 plants) over 29 weeks, $13.46 per plant
divided by 14 cuttings per plant equals $0.96/catting.

This is the cost per cutting if the fate of the stock
plants is to be discarded; however, if the stock plants
will be finished for sale after cuitings are harvested,
the revenue generated from the sale of the finished
plants will alter the economic feasibility of this
production scenario. The calculations shown in
Tahle 8-4 indicate that producing the geranium stock

Table 8-3. Example of adopting the Cost Analysis Spreadsheet to caleulate the eost to produce stock plants of
10-inch geraniums. The geranium stock were potted in 10-inch baskets, cuttings were harvested twice, and the erop
was finished for sale; and about 14 cuttings were harvested per container,
Line
#  Crop Info
3 Units grown a0l Pots
4 Container size 10 Inch
& Containers filled 5.3 Pots/ft? of media
fi # Plants per pot 1 plants/pot )
7 Spacing #1 4 wksa 10im by 10 in.
= Spacing #2 25 wks@ 18in by 16 in,
H Spacing #3 0 whsa@ 0 by O
110 Crop Time 28 Whks
11 Total Space per Pot 4728  =sq.ft.wks/pot
12 Maximum GH Space 355.6  sq.ftlerop
Variable Costs
14 Cutting or Seed 20.37 S/plant
15 Plants $0.37  Hpot
16 Media 2380 &
17 Media 2043 &pot
15 Labor $1.70 Sipot
19 Container 097 Apot
20 Tag $0.05  $lpot
21 Fertilizer §0.22 &/pot
22 Chemicals £0.14 Hpot
23 (Other o
24 Loss 1 o
25 Potz Sold 198 pots zold
26 Total Variable Costs 3,85 &pot grown
27 Total Variable Costs $3.82  S/pot sold
Overhead Costs
29 {verhead rate 20.20  #sq.frwk.
a0 {werhead costs £9.54  &pot sold
Total Costs and Revenue
az Total Cost $13.46  Spot zold
a3 Whaolesale Price $15.00 Sipot
34 Revenue ((Gross) $2.970 Sfcrop
tLine number corresponds to the line or “row” number of the Cost Analysis Spreadsheet,
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15 only profitable if stock plants are finished and

gold (for example, for $15.00 wholezale; line 33 of
Table 8-3); if plants are discarded, loss is $8.82/pot
because it is less expensive to buy in cuttings than to
produce them onesite. Keep in mind that the most
important decision for a greenhouse operator to make
i= whether it would be more profitable to uze the space
consumed by the geranium stock to produce other
crops. Even if the stock peraniums are flowered and
sold for a profit of $0.14 per square foot per week, the
amount of profit that eould be earned by production of
other crops should be evaluated in comparison.

Calculating Stock Plant Productivity

To determine cutting productivity from stock plants of a
given cultivar or species, it 15 easiest to determine the
number of cuttings produced per square foot per week
in the stock plant production area. Simply divide the
number of cuttings produced per container by the
number of square foot weeks per container, In the
example in Table 8-3 with geranium, 14 cuttings per
container divided by 47.22 square foot weeks per
container = 0.30 cuttings produced per square foot per
week. However, because the last 12 weeks of the
production evele are needed to flower and finish the
large geranium plants after the second round of
cuttings 18 harvested, 1 more appropriate caleulation
for this example would be 14 cuttings per container
divided by 25,89 square foot weeks per container
(from 4 weehs @ 10-inch x 10-inch spacing + 13 weeks
@ 18-inch x 18-inch spacing. lines 7-8 of spreadsheet)
— which equals 0.54 cuttings produced per square foot
week, Changes to stock production practices like pot

gize, pot spacing, use of supplemental light, and carbon
dioxide injection can then be easily evaluated for
profitability based on how they change cuttings
produced per sguare foot per week, The greenhouse
operator’s goal iz always to maximize the number of
cuttings produced per square foot per week.

As an example. research at the University of New
Hampshire by Paul Fisher (www.ceinfo.unh.edo/
At/ AGGHFL. htm) indicates that even though
supplemental lighting iz a substantial investment, in
the northern United States during the winter it can
be profitable for stock plant production. For example,
al least two extra cuttings per square foot per week al
350 footcandles or three extra cuttings per square foot
per week at 575 footcandles must be produced to
break even on lighting when cuttings were valued at
£0.06 each; and this oceurred for seaveala, supertunia
‘Bun Snow,” and tapiens verbena. It was not profitable
to light heliotrope, however. In addition, providing
supplemental light was more profitable when
combined with carbon dioxide injection.

Calculating Cost of Supplemental Lighting

Calculating the investment and operating costs for
supplemental lighting is relatively straightforward.
Table 8-5 (page 46) shows the breakdown of invest-
ment costs for two light levels from work by Fisher ot
al. (2001, If lights are run for 17 weeks per year in
the winter, about $0.03 to $0.04 additional cost per
sguare foot per week 15 added during this prodoction
period, A heating benefit from the lamps mav accrue
from fuel savings up to about $0.01 per square foot
per week, Finally, operating costs are primarily

sold versus discarded.

Table 8-4, Calculations to determine the profitability of geranium stock plant production when stock is finished and

Geranium stock arve sold:

Geranium stock cost $2,692 to produce

22,970 iz penerated from the sale of geranium stock
Extra cost to produce cuttings on-site is 31,652

Profit per crop s $1.291

Profit per pot 15 $6.46
Profit per square foot per week iz $0.14

Geranium stock are discarded:
Extra cost to produce cuttings on-site
1= §1,652

Lioss per pot 18 $5.26

$13.46/lcontainer x 200 containers

$15.00 x 198 containers {2 containers are discarded)
$0.37 per cutting to buy-in % 2,800 cuttings = £1,036;
$0.96 per cutting to produce on-gsite x 2,800 cuttings =
$2,688, Extra cost to produce cuttings on-site

= £2.688 . $1,036 = 81,652

F2.970 - $1,652 = §1,318; loss from 2 discarded
containers 18 $13.46 x 2 = $26.92; $1.318 - $27 = §1.291
%1.291 divided by 200 containers

S6.4b6/container divided by 47.22 square foot weeks per
container

#0.37 per cutting to buy-in x 2,800 cuttings = §1,036;
£0.96 per cutting to produce on-site x 2,800 cuttings
= $2.688. Extra cost to produce cuttings on-site =
32,688 - $1.036 = 31,652

51,652 divided by 200 containers
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electrical and can he estimated as:

# hours operated per day & %W hour % 0.03 for
350 footeandles OR 0,05 for 575 footcandles. The
constants 0.03 and 0.05 very roughly take into
account the different amounts of energy (K'W)
consumed at the two different light levels.

For example, to operate high-pressure sodium

lamps at 350 footcandles for 12 hours per day at
20.10/kW/hour = 12 x $0.10 x 0.03 = $0.036 per square
foot per week for electricity (Fisher et al., 2001).

In summary, the value of keving in on cost analvses of
propagation processes is that it allows greenhouse
operators to make informed decisions about what
makes sense to propagate on-site and what should be
left to the specialists. Serutinizing propagation
processes offers substantial opportunity for a
greenhouse operation to maximize profitability,

For more information

Brumfield, R.(G. 1993, Production costs. In: J. W,
White, ed. Geraniums IV, 4th ed. Ball Fublishing,
Batavia, Illinms.

Fisher, P, C. Donnelly, and J. Faust. 2001. Evaluating
supplemental light for yvour greenhouse, OFA Bulletin
No. 858 (May 2001).

Krafka, B.ID.L. 19586, Greenhouse space allocation in
the ornamental foliage industry in the Rio Grande
‘alley of Texas. M.5. Thesis. Texas A&M University,
College Station.

Styver, R.C. and D.5. Koranski. 1997, Plug and
transplant preduction: a grower’s guide. Ball
Publishing, Batavia, lllinois,

Table B-5. Example investment costs for high-pressure sodium lamps to provide 350 or 575 footeandles of
supplemental light in a 30-foot x 144-foot double-poly free-standing greenhouse, From Fisher, P, C. Donnelly,
and J. Faust. 2001, Evaluating supplemental light for vour greenhouse. OFA Bulletin No, 858 (May 2001).

350 footcandles 575 footcandles
Lamp Design
MNumber of 400 W fxtures 40 Lil i
EW/greenhouse (400 W bulb + 64 W hallast) 15.6 | 30.6
Sguare feet of foor spacedamp 10k 65
Initial Costs
Purchase cost of fixtures @ 8210 H8.400 513,860
Installation cost @ $190 {assumes permanent
installation by grower paid $12. 15 hour) ET.600 $12.540
Total purchase and installation= S16,000 326,400
Investment cost/square foot of greenhouse floor space £3.80 6,10

“The total purchase and installation cost could be depreciated over 10 years, a reasonable lifespan for HPS fixtures.
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Chapter 9
Calculating Costs

of Pest Management

Integrated pest management (IPM) is an approach to
deal with greenhouse pests — ineluding insects, mites,
and diseases = that uses a variety of management
strategios. These include cultural (e.g. proper
watering and fertility management. weed and algae
control, and humidity management), physical (e.g.
insect screening), chemical {e.g. pesticide applica-
tions), and biological (e.g. use of natural enemies

of pests, including parasitoids, predators, and
pathogens), In the past, insect, mite, and disease pests
were controlled primarily by sprayving pesticides on a
calendar schedule, The advent of TPM encou ru;«_u;:l
growers Lo view pesticide appheations as only one of
many possible pest management strategies and to
move away from solely relyving on scheduled chemical
applications without discerning if they were needed or
not. [t was initially the general opinion of some
growers that IPM really meant “T Pay More;” but in
fact, an TPM approach focuses on identifying the

most economical as well as environmentally protective
pest management strategies, The challenge is in
determining the actual cost of pest management for a
given crop or greenhouse operation, and that is the
focus of this chapter,

The primary methods of dealing with insects, mites,
and diseases are the use of 1) chemicals and 2) biolog-
ical control apents, which accounts for most of the
expenses associated with pest management, However,
before either type of control program is implemented,
greenhouse operations should be routinely scouted to
make better decisions concerning pest control.

Scouting

Scouting 18 an essential component of pest manage-
ment, whether using chemical or hiological controd,
Scouting allows greenhouse producers to determine
pest population trends, locate hot spots in green-
houses, time pesticide applications at the most vulner-
i’lh‘l{! |i:ri! &1 F']E.’:I} I.ljI a gli"r't!“ ['Il_"!-i!. .‘_‘i'l]l] rji_l'l_"l_'rl,_\.' measures il
pest control worked — instead of guessing. Greenhouse
producers who fail to scout run the rigk of increasing
the potential for pesticide resistance. increasing
worker exposure to pesticides, enhancing the likeli-
hood of plant injury from either chemical phytotosicity
or unnoticed damage from pests, and increasing the
potential for environmental impact through ground-
water contamination. These are all unaccounted-for
costs of poor pesticide stewardship. Scouting can
reduce the number of chemical pesticide applications,
which lowers the selection pressure placed on a pest
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Kimberl}f A, Williams, Kansas State University
Raymond A, Cloyd, University of lllinais

population and decreases the possibility of resistance
development. For example, Tim Galema of Galema's
Greenhouses in West Lafayette, Indiana, has
implemented 4 seouting program based on numbers of
thrips, whiteflies, fungus gnats, and shore fhes found
on sticky cards. Before the scouting program, he
would spray for thrips in winter even if just a few
were detected; but with information obtained from
years of scouting, he now knows that thrips will not
become a problem until the weather warms (Davis,
1998). He has effectively been able to eliminate
pesticide applications for thrips from November
through March. Similarly, Clovd and Sadof (2003}
established an action threshold, oF minimum number
of pests detected before control action was taken, of
20 Western flower thripsfeticky card/week in a

cut carnation greenhouse. Based on this action
threshold, pesticide applications were not required
between November and March.

The cost of scouting includes supplies and labor. The
supply list includes vellow or blue sticky cards and
holders, clipboards, hand lens, tally counters, handheld
caleulator, flagging tape, and possibly an aspirator

and vials, head magnifier, good quality dissecting
microscope, indicator plants, and a palm pilot or laptop
computer. Labor involves inspecting plants (Figure 9-1)
and sticky cards (Figure 9-2, page 48), recording data,
replacing sticky ecards, incorporating data into spread-
sheets, and interpreting data over time. A professional
seout could be hired to perform these duties, in which
case charges would accrue as a flat fee per visit or

bv the hour, In fact, research at the University of
California showed that Using E:| ;}1‘crﬁ:ﬁ:ﬂm]}|| seout at a

Figure 9-1. The labor cost to scout includes examining
p|d|‘|[5 for insects and mites that do not ﬂj.l, such as
mealybugs and spider mites, to make pest observations
and counts. (Photo by Marci Spaw, Kansas State University)
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cut rose operation in Watsonville saved almiost $4,500 in
labor and pesticides compared to a srower’s standard
pest management program; this is equivalent to a 30
percent reduction in pesticide use (Shaw, 1996). The
time required to scout, and thus the cost associated with
it, depends on the skill and experience of the scout, the
size of the area scouted, the number and size of crops
produced, and level of pest infestation. A new scout may
require 20 to 25 minutes per LOM square feet, while a
seout who has experience and famhanty with the
greenhouse lavout mav only require 3 to 12 minutes
per 1,000 square feet, Five hours per week to scout plus
(1.5 hour to discuss resnlts with a grower 15 a tvpical
H”'II'II,JIH I'Ir LLme jII:I'I' Il L"'{|JQ'|'i-i,'[II_".'I] sroutl to cover a
Z.acre greenhouse operation.

Because seouting occurs for all crops and should be
practiced regardless of the pest control method -

chemical, biological, or both — that is used, it is

aeeurate to include the costs of scouting as indirect
variable costs or in overhead cost calenlations,
Example 1 below, which assigns a scouting expense
primarily composed of labor for a 13-week poinsettia

Figure 9-2. The labor cost to scout includes monitaring
flying pests such as thrips, whiteflies, shoreflies, and fungus
ghats on yellow sticky cards. (Photo by Claoyd)

crop based on the square foot week method, 15 simply
an extrapolation of an indirect variable cost caloula-
tion presented in Chapter 6.

Chemical Pest Control

The expense associated with using pesticides includes
the pesticide, labor, and depreciation of equipment. The
cost of a pest icide 18 the p‘l]t'rh;lm* F}t‘i{'t.' of a product
plus sales tax and shipping and handling charges,
Several examples of pesticide material cost caleulations
were presented in Chapter 6, page 23, Labor expense
includes time to suit up in protective clothing (PPE;
Figure 9-3), calibrating application equipment, mixing
and loading the pesticide, applving the pesticide to the
crop (Figure 9-4), cleaning up equipment, record
keeping, and posting warning signs. In addition, there
are indirect costs related to the training of emplovees
(WIS and certification.

Figure 9-3. Labor cost 1o apply pesticides includes the cost
o suit up with personal protective equipment (PPE). (Photo
by Williams)

Example 1. Assigning Scouting Expenses

Total square foot weeks of bench area for a 50,000t
greenhouse with 80% bench area for 13 weeks
Scouting expense for 13 weeks of poinsettia production
Average scouting expense per square foot week

of bench area

Total square foot weeks of hench area used to p]'t:ﬂ.’llu‘t'
100 &-inch poinsettias using one spacing method

(6" x 6" spacing for two weeks and 12" x 12" spacing
for 11 weeks)

SI_'U{I[i.[I_;-_' EXEL S5 ri.ll' ||'|L! JJI:H:!L:-CI:![ri.'I L']'HE'}

Scouting expenses per pot

H0.000 ft2 x 80% x 13 weeks = 520,000 square
foot weeks

7.5 hoursfwhk x £14.000hr x 13 weeks = 1,365
21,365/520,000 square foot weeks = $0.0026 per
square fool week

(25 % x 2 whka) + (100 fi=
font weaks

% 11 wks) = 1,150 square

1,150 sguare foot weeks x 30.0026 per square fool
week = 52,4949

F2.99100 = $0.03/pot, entered into the Cost
Analysis Spreadsheet (page 11) as a component for
the total of line 18 ("labor”™) or line 23 (Cother™).
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Figure 9-4. The labor to apply pesticides to the crop
comprises a large percentage of the expense of chemical
control. (Photo by Williams)

Certain formulations of pesticides such as aerosols
and fumigants (Figure 9-5) are only applied once,
which means that these products may have to be
purchased more frequently depending on use and
extent of an insect or mite infestation, However, the
fabor of mixing/loading and eleaning up is minimal
compared to standard spray or drench applications of
pesticides. The actual cost of a pesticide application
will vary depending on whether the entive crop is
treated or localized (spot) treatments arve performed.

Figure 9-5. The labor cost associated with using pesticides
formulated as aerosals is typically less than those assaci.
ated with using liguids or sclids. (Photo by Cloyd)

Estimating the time necessary to spray a crop
thoroughly depends on a number of factors, including
size of the crop, tvpe of pesticide used (1.e. systemic
versus contact), and number of plants infested by
insects, mites, or disense.

Depreciation of pesticide application equipment would
only be necessary for costly purchases, The assess-
ment of application equipment costs involves the
initial purchase, use or frequency of application, and
maintenance. How long application equipment will
last and, therefore, its depreciation value depends on
a numhber of variables (Table 9-1), including:

eatimate depreciation periods,

Table 9-1. Langevity range of common high- and low-volume pesticide application equipment in greenhouses to

Control Draplet Applicators
Ultra-Low Volume Applicators
Electrostatic Spravers

Thermal J“U_‘,.ip.,(']'."\-

Mechanical Foggers/Cold Fopgers
Smoke Generators

High-Velume Equipment Depreciation Period Comments
Hydraulic Sprayer 2-10 years a. b, e d
Backpack Spraver 1-15 years a, b,e
Low-Volume Equipment

Mist Blowers 1-15 yvears a,boe

4-8 vears &, b, e,

22 yoars a. b, e .d
1-15 years a, b ¢
2.25 years g, b d

2-15 vears a.boe,d

2.10 years a b

sDepends on routine maintenance performed [rinsing equipment thoroughly after use: equipment cleaning;
lubricating seals; nozzle, hose, rubber gasket and seal replacement],

tDepends on frequency of use [increased use decreases longevity|

Depends on formulation of pesticide [WP (wettable powders), DF idry flowables), WDG (water-dispersable
granules), F (flowables), EC (emulsifiable conecentrates), SP (zoluble powders), S (soluticns)].

iDepends on equipment storage |exterior storage, interior storage].

Calculating Costs of Pest Management
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* Degree of proper and frequent maintenance, such
as rinsing thoroughly after use, replacing nozzles,
seals, gaskets, and lubricating moving parts.

+ Fregquency of use,

= Formulation of pesticides used; in general,
pesticides formulated as salids tend to be
more abrasive on application egquipment than
liquid formulations.

= Storage conditions for equipment,

Depreciation of expensive types of pesticide applica-
tiom equipment would most easily be included in
overhead cost caleulations. However, it is a legitimate
expense of pesticide applications; and a4 means to
include equipment depreciation in cost per container
1z shown vian Example 2.

A shorteut calculation to determine the same cost per
suare foot per week would be:

Cost per square foot per week =
SRIOME0,000 sq. ft. x 0.8)/36 wks = $0.0006

If desired, it would be simple to tally the costs from
the various components of the pest management
program to assess the total cost of pest management
per container, For example, these may include the

following from the examples presented;

1. Cost to scout: $0.08/pot (from above),

2. Cost of pesticide material: MarathonG @ $0.07/pot
+ Bubdue MAXX and Cleary's 3336 drench @
$0.02/pot = $0.0%pot (from Chapter &),

3. Labor to apply the pesticides (not calculated in
examples),

4. Depreciation of pesticide application equipment:
§0.01/pot (from above),

Biological Pest Control

The cost of implementing biological control has often
been deemed prohibitive even before it is attempted.
However, when cost analyses are actually done, it may
be comparable to or even less than pesticide applica-
tions, For example, a report on the expense of using
biological controls in Canada indicated strikingly low
costs (Table 9-2), As another example of the eost to
release natural enemies, Deborah Sweeton of Techni-
Growers Greenhouses, in Warwick, New York,
manually released the predator Neosetulus cucumeris
(Figure 9-6) for thrips control. Total cost for the
effective program was $0.027 per pot of tuberous
dahlia. And finally, the per-plant cost of using

Example 2. Depreciation Caleulations

Hydraulic Sprayer

13-week poinsettia crop would be;

36 weeks per year
Pesticide equipment depreciation

Pesticide equipment depreciation per square
foot week of bench area

100 6-inch poinsettias using one spacing method

for 11 weeks)

Pesticide equipment depreciation per pot

Purchase Price
$1.800

Automatic asrosol generator 6,300

Total square foot weeks of bench area for a 50,000-
ft2 greenhouse with 80% bench area and operating

Total sgquare foot weeks of bench area used to produce

(6"x 6" spacing for two weeks and 12" x 12" spacing

Pesticide equipment depreciation for the poinsettia crop

#of Yrs
Depreciated Depreciation
{see Table 9-1) per Year
g F200
10 G0

Total Depreciation per year: 830

For a 50,000-square-foot greenhouse in operation 36 weeks per vear, cost per square foot per week for a

0,000 ft2 x 80% x 36 wks= 1,440,000
sguare feot weeks

B30

FHI0, 440,000 square foot weeks = 20,0006
per sgquare foot week

(25 ft2 x 2 whs) + (100 ft* x 11 wks) =

1,150 square foot weeks

1,150 =quare foot weeks x $0.0006 per square
foot week = §0.69

069100 = $0.006% pot or $0.01/pot, entered
into the Cost Analvsis Spreadsheet line 23, “Other”
(page 11) if pesticide equipment depreciation iz
not ineluded in overhead cost caleulations.

a0
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Table 9-2. Ranges of average annual cost of using
biological control apents per square foot, Reported for
British Columbia, Ontario, and Alberta, CANADA.
Converted from Canadian dollars nsing an exchange
rate of 0.75 USD = 1 Canadian Dollar.®

Us $/ft2/year
Tomata 0.03 = 0.05
Pepper .02 — .06
Curumber 0.06 —0,14
Rozes 016 —0.42

Gerhbera 0:.17—-0.56

rPource: Kuack. [, 2004, Don Elliott on the use of
hocontrols. GMPro (Greenhonsze Management and
Production) 24(21:38-40,

hiological control on poinsettias has been shown to be
between 30,10 and $0.14, which 15 comparable to the
$0.13 cost per plant when using chemical control
(Van Driesche and Lyvon, 2003),

On the other hand, using biological control or natural
enemies may be more expensive than conventional
chemical-based control {(Stevens et al., 2000). There are
differences in the EXpenses associated with lIH.'-Ii'Ij_‘:
binlogical versus chemical control that are distinet,
whereas other costs are ]E‘.HH G]L'ﬂr-{'ur. For E}iﬂ]:”ﬂ({.
with biologieal control, there are no costs associated
with wearing personal protective equipment (PPE)
such as protective clothing and respirators, which
must be purchased and maintained; warning signs
need not be posted, and labor activities are not
disrupted from following restricted-entry intervals
{RED); certification 1s not necessary for use; and
potential plant injury {(phytotoxicity) is not a threat, as
it can be with some pesticides, The labor costs of using
hiological contral may decline if scouting costs are
similar to chemical control (Stevens et al., 2000), These
factors should be considered when comparing the costs
of pest management strategies,

Another perspective from which to view the true cost
of using natural enemies in a pest control program is
that they may last longer. For example, using an
entomopathogenic nematode such as Steinernema
feltiae to control fungus gnat larvae mayv cost twice

as much per square foot az a pesticide application;
however, the nematodes may be effective for up to three
months, whereas the pesticide application may need to
be repeated monthly. Over the length of the production
cyele, the natural enemy may be less expensive than
multiple pesticide applications, Similarly, using
pesticides that are compatible with natural enemies
can augment biological control programs. For example,
insect growth regulators such as pyriproxyfen
(Distance) and azadirachtin (Azatin/Ornazin) have
heen shown to be non-toxic to parasitonds.

Twao basic strategies exist for adopting the use of
natural enemies in a pest management program:

Calculating Costs of Pest Management

Figure 9-&. The predatory mite Neoseiulus cucumers has
be:—z“- .L'.h{}wr' to be 3 cost-e HE.:;T:VE alternative {r_:-r r;-.')r1l:ru| Uf

thrips. (Photo by Cloyd)

1} preventative releases on a calendar schedule,
which may follow a recommendation of high release
rates provided by the biological supplier; or 2)
making releases on an as-needed basis in response to
information gathered from scouting. Not surpris-
ingly, the expense of following the first strategy may
be prohibitive. For example, in 3,000 square feet of
greenhouse tomato produetion in Kansas, the cost of
releasing natural enemies according to a preventa-
tive recipe without using information from scouting
was $678; cost of releases based on scouting was
$215: and the cost of using pesticides was $150
iMarr and Westervelt, personal communication),

The expenses associated with biological pest control
are similar to chemiecal control, which include 1) cost
of natural enemies plus shipping and handling and
2y labor for their dispersal or application and record
keeping, In addition, & consistent and thorough
seouting program is most essential with biologically
based pest management, bacause release rates of
natural enemies are often based on information
determined during scouting and because natural
enemies do not reduce a pest infestation as quickly as
pesticide applications, so pest problems must be
addressed earlyv. Ultimately, the cost of a biological
control program depends on the crop grown and the
length of the production cycle, the application rate
used for the biological control agents, the price of the
biclogical control agents, and the actual amount
received (Lyon et al. 2003),

A key factor that is eritical to the success of using
biological control in greenhouses is checking the
guality of the natural enemies prior to release; it is
important to assess whether the biological control
agents purchased — whether they are parasitoids,
predators, or nematodes — are alive. Greenhouse
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producers should not assume that the natural enemies
are alive upon arrival, as it is not uncommon for them
to be harmed or killed during the shipping process.

In most cases, the primary costs of the biological

contrel agents are express shipping charges, which are

relatively set ecosts, In fact, the shipping charges can
be more expensive than the actual product.
Additionally, the costs of the various commercially
available biological control agents are related to the
ease or difficulty in rearing and maintaining them.
Table 9-3 presents the commercially available biolog-
ieal control agents for the various insect and mite
pests along with the range of costs per unit.

The labor required to release natural enemies varies
substantially with the methed used. The parasitic
wasps fnearsio and Ereimocerus are usually released
by attaching small eards on which parasitized pupae
are glued to plants throughout production space
(Figure 9-7). This is a relatively time-efficient method
of release compared to other natural enemies like

Figure 9-7. Parasitic wasps such as Encarsia and
retmocerus can be efficiently released by distrbuting
cards, to which unemerged pupae are glued, throughout

the production area. (Photo by Cloyd)

Figure 9-8. Releasing natural enemies such as predatory
mites using a “dribbling" technique is labor intensive;
Hypoasois miles is being applied to the soil for control af
fungus gnats. (Photo by Cloyd)

a2

predatory mites, which arrive in bottles with a bran or
vermiculite carrier material that must be dribbled by
hand onto plants throuwghout the production area
{Figure 9-8). This method is less labor-efficient, There-
fore, other means to mechanically disperse natural
enemies are being adopted by greenhouse producers.
For example, one such method to disperse predatory
mites is a mechanical dispenser conzsisting of PVC pipe
that acts as a gun barre]l through which the predatory
mites are blown (Figure 9-9), Predatory mites can be
dispersed over 3,000 square feet of production space in
less than five minutes with this apparatus,

Therefore, the cost analvsis of using biological contial
for a commercial greenhouse operation includes 1) cost
of the natural enemy (including shipping): 2) time
gpent determining quality of biological control agents:
3) time spent releaging or applying biological control
agents; and 4) time spent recording information

{i.e. release date, location). In general. it 1= easier to
determine the cost of releasing biological controls on
the basis of square feet of production space. For
E_';l{q'l,['l‘_lpll'_'!. rh{' Ii_'l'l.-jl. II|I i;[|unr]ﬂ1h'{* I'i!]l."i"lﬁl.:'ﬁ f]r | '|.'IF¢'!I':|.'“I’J|"‘|'
mite for thrips contrdl may be calculated in the
I'u]]nt'.'ing manner:

Twenty Neoseiwlus cucumeris are released per square
foot of production space on a bi-weekly schedule for
preventative thrips control. The greenhouse area is
3,000 square feet, with 80 percent floor area covered
with bedding plants. The predator is released seven
times during a 14-week spring season.

How many predators should be ordered for each
release date? 3.000 ft2 x 0.80 = 2,400 fi* production
area x 20 predators/fi? = 458,000 N, cucumeris released
bi-weekly. Note that the recommended rate of release
of M. cucumeris for preventative control of thrips
ranges between 5 to 20/f2

What is the total cost of all releases for the 14 weeks?
S5.000 N, cucumeris cost 216: order 50,000, '”‘.’:-'t'night
shipping costs 323, (216 x 2) + 523 = 855/release x

releases = $A85/14-week spring season.

Figure 9-9. A mechanical dispenser can make
releases of predatory mites very time-efficient,

{Photo by Marci Spaw, Kansas State University)
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Table 9-3. Costs of commercially available biological control agents for the major greenhouse insect and mite pests.

Steinernema feltioe

MNo. per Unit Cost®
Pest: Whiteflies
Delphastus pusillus (=eatalinae) 1060 £20 to $25
2560 S0 to 537
a0 $60) to $85
1000 $100 to F120
Encariza formosa 1,000 %0 to 812
2 000 15 to $20
3,000 820 to $25
5, L4 30 to $35
10,000 65 to FT0
25,000 £140 to $150
20,00k $260 to 275
Eretmocerus eremicus 3,000 40 to $55
5,000 HED to $90
103,000 29 o 5140
Pest: Aphids
Aphidioletes aphidomyza 250 F10 to §15
1.0040 20 to $25
Aphiiﬁrm colemant o) 3 to $32
Aphidius eroi 250 45 to $55
Aphidius matricariae 500 $23 to $35
.Aip.i'wﬁrau# abdominalis 250 60 to 70
Green Lacewing (eges) 5,00H) $12 to 524
10,000 $25 to $30
20,000 Fal to HG0
Green Lacewing {larvae) S0 35 to H40
1.000 $15 to $35
5,000 $63 to 70
Green Lacewing (adults) 5 H160 to 170
Pest: Fungus Gnats
Hj'pu—;:.ljpih‘ miles 10,000 £94 to $44

1 Million

520 to 530

Pest: Leaf Miners

glvphis isoea 250 240 to B100
Daerusa sthirica 250 $45 to $55
Pest: Western Flower Thrips
Neosetulus cucumeris 1,000 23 to §6
5.000 £6 to 8§10
(ENREN] F10 to $15
25,000 $15 to $20
a0,000 $20 to $60
Amblvseius degenerans 1.000 £120 to $150
Oiriua insidiosus 500 50 to HE5
Hypoospis miles 7.500 %15 to $20
L0000 F29 tn $25
1 5,000 S0 to $25
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Table 9-3. (continued)

Mo. per Unit Costz
Past: Spider Mites
Phytoseiulus persimilis SO0 $12 to 815
1, (HI0 215 o 320
2,000 $25 to $30
o, (M %60 to 275
10,0040 F100 to 3120
Mesosetulus longipes 1, CHy £15 to 520
5,000 £70 to $90
10,0040 2120 to 5150
Neoseiulus californicus 1,00 #15 to 320
2,000 220 to $30
5,000 250 to $65
Neosetulus fallaeis 1,000 £15 to 820
2,000 £27 to £30
2,500 £30 1o $40
8,000 £50 to $65
1CH, CHO 2100 to $120
Gralendromus oveidentalis 1, (G} 15 to $20
3,000 £80 to $90
Stetharus punctillim 1008 £30 to $40
Feltiella acarisuga 250 500 1o $100
Pest: Mealybugs
Cryptoloemus montrogziers L0k H20 to $30
1,000 2190 to 420
Pest: Scales
Aphytis melinus 10,000 £20 to 835
Metaphyeus helvolus aln F60 to $80
1,000 290 to F100
Lindorus (=Rhyzobius) lophanthae il 40 to $50
48] S50 to $70

i= to rear each biological control agent,

tDifferences in eosts reflect the variability of individual commereial suppliers of biological control agents. These
differeneces are primarily due to 1) the carrier material of the product (e.g, shipped in bran vs. vermiculite); 2) if the
natural enemies are provided with a food source le.g. grain mites) or not! and 3) how difficult (e.g. labor intensive) it

What is the cost per impatiens flat that was in
production in this space for four weeks? This could be
determined by following a cost per square foot per
week analvsis as shown in Chapter 6 (see Example 3
on the next page.)

Cultural Pest Control with a focus on
Relative Humidity

As a component of an IPM program, cultural controls
may include a number of production strategies that
minimize pest problems, including allowing adequate
spacing between plants, fertilizing and watering
properly, allowing for a fallow period, and controlling
weeds and algae. Managing relative humidity in

54

production space 15 a valuable strategy to minimize
the onset of foliar diseases like Bolrytiz, During late
fall, winter, and early spring, relative humidity can
be reduced by venting each evening just after sunset
to exchanpe the cooler outside air for air inside the
greenhouse. As the cooler air 1= warmed, relative
humidity decreases; this physical principle works for
the same reason that evaporative cooling effectively
reduces air temperature in the summer. For
example, assume that it is 40°F and raining (which is
equivalent to 100 percent relative humidity), and
maisture content of the exterior air is 37 grains of
water per pound of air. Inside the greenhouse, air
temperature is 65°F and relative humidity equals

90 percent: moisture content of the interior air is
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Example 3. Analvzing Cost Per Flat of Impatiens
Total square foor weeks of bench area for a 3,000-ft=
greenhouse with 20% bench area for 14 weeks

N, crenmeris expense for 14 weeks of spring bedding
production, including labor + predators

Averape N, cucumeris expense per square fool week
of hench area

Total square foot weeks of bench area used to produce
100 1.4 ft* impatiens flats for 4 weeks

N, cucumeris expense for 100 impatiens flats

N. cucumeris expense per impatiens flat

3,000 fr? x 80% x 14 weeks = 33,600 square

foor weeks

0.5 hours/release % 7 releases x §9.00/hr = §31.50
labor + 8385 predators including shipping = $417
F417/53,600 square foot weeks = 30,012 per square
foot week

100 % 1.4 ft* x 4 wks = 560 square foot weeks

560 square foot weeks x $0.012 per square foot week
= $6.72

26.721100 = 30.07/flat, entered into the Cost Analvsis
Spreadsheet as a component for the total of line 19,
page 12, ("other”). Note that this cost could be substan-
tially less if releases were made based on information
from scouting, as opposed to the inundative releases
via a preventative strategy.

23 grains of water per pound of air. The exhaust fans
should be turned on long enough to vent half of the
volume of the air in the greenhouse, and this is
easily caleulaved by knowing the efm {cubie feet per
minute) capacity of the house's exhaust fans. If the
example greenhouse is a small 86-foot x 36-foot
guonset structure with a volume of 39,348 cubic feet,
half of this air (18,674 cubic feet) is exchanged and
then heated to 65°F. The end result 18 interior air of
G5°F with 66 percent relative humidity and 60 grains
of water per pound of air, which is a substantial
reduction in relative humidity — which contributes to
avoiding problems with foliar disease.,

But is this economically feasible, given the cost of heat-

ing the outside air? The cost of the air exchange can be

easily calculated. Within an acceptable margin of error,

it can be assumed that one BTU can raise about 52

cubie feet of air 1°F. In the example above, 19,674 cubic
feet of nir must be raized 25°F. The BTU required from
the heating system to heat this air is caleulated:

1. 19,674 ft* divided by 52 BYVBTUFF x 26°F =
9,459 BTU heater output.

2. Assuming a 70% efficient natural gas heating
system, about 13,500 BTU would actually be
consumed,

3. One dekatherm of natural gas egquals 1,000,000
BTUs or 1 MBTU and costs $6.50 per MBTL
{based on January 2003 cost),

4. 0.0135 MBTU to vent the greenhouse x $6.50/
MBTU = £0.09 each time the greenhouse is vented.

5. If air is exchanged every evening during poinsettia
production for 13 weeks, the increased fuel expense
for the entire greenhouse would be approximately
13 weeks x 7 daveiwl x $0.08 = §5.19,

Therefore, for less than $10, this disease management
strategy could be accomplished. This expense is much
less than the cost of a single fungicide application

Caleulating Costs of Pest Management

(fungicide material plus labor and depreciation of
egquipment) in the same greenhouse.

In summary, the costs associated with eultural,
chemical, and biological pest management strategies
can be broadly determined by incorporating them into
overhead cost caleulations; or they can be precisely
assessed on a per-container basis. The primary reason
that greenhouse producers should take the time to get
specific and break out pest management costs from
other overhead or indirect variable costs 18 that this
allows for comparison of the expense associnted with
different pest management strategies.
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Chapter 10

Greenhouse
Productivity

James E. Faust, Clemson University

Greenhouse productivity is largely determined by the
efficiency with which greenhouse space is utilized.
Ureenhouse space use 18 g function of how many
plants can be grown in a fixed space and how fast
those crops can be grown. The number of plants grown
is limited by how much space each plant requires and
how much light can be delivered to that space, while
crop timing is determined by the greenhouse environ-
ment. Thus, one can conclude that greenhouse produc-
tivity is determined by the efficient utilization of
temperature, light, and plant growth regulators.

Temperature

Temperature determines the rate of plant develop-
ment. In other words, temperature affects crop timing,
For spring production, temperature affects the
number of erop turns in a given greenhouse space.

Having multiple temperature environments can
imprave greenhouse productivity. Take, for example,
a business that has two greenhouses. During the late
winter, petunias and New Guinea impatiens are
transplanted inta 4-inch pots and placed pot-to-pot in
one greenhouse with a 68°F night temperature, while
the other greenhouze remaing empty, As winter comes
to an end, the petunias are moved to the empty house
which is now set to maintain a relatively low night

temperature (50°F), and the New Guinea impatiens
are re-spaced into the space previously occupied by
the petumas. The petunins grow more slowly in the
conl greenhouse, but the fuel costs are relatively low,
while the New Guinea impatiens continue to grow
well in the warm greenhouse. Thiz scenario allows the
grower to maximize the productivity in the warm
greenhouse because a lower cost, mimmum-heated
facility is available for crops that tolerate cooler
temperatures. Many spring crops grow very well and
produce very high quality erops at cool temperatures.
See Table 10-1,

Light

The light delivered to individual crops has a large
impact on plant gquality for three reasons. First, and
most obvious, more light intercepted results in more
photosynthesis and subsequently more plant growth.
Second, competition for light amongst neighboring
plants has a tremendous impact on stem elongation.
Under high density production, plants stretch and
quality is diminished. Third, photoperiod affects
time to {lower of many species; therefore faster

crop production is possible, if proper photoperiods
are delivered.

Table 10-1. List of low-tempernture tolerance of various spring greenhouse crops.

Species that grow well at cool Species that require warm (>58°F)
(50-65°F) temperatures® temperatures for adequate growth
Argvranthemum Aperatum
Bacopa Angelonin
Brachyscome Basil
Calibrachon Begonin
Cinerarii Celosin
Dianthus Coleus
Dinscin Dusty Miller
Laobelin Geranium
Nemesia Impatiens
Usteospermum Muargold
Pansy New Guinea impatiens
Perennials (most species) Nicoliana
Petunin Peppers
Primula Portulaca
Snapdragon Salvin (red)
Verbena Scaevoln
Vinen
Zinnin

"Note: ecol temperatures will nearly always increase the time to Dower; however, these specivs will continue to make reasonable

progress to flower under cool tomperatures. In contrast, the species with & wirm tempersture requirement will experience large
AYE In TiI‘I'Il‘: O hower nnd very g crop times - w ' wn At cool lemperstures.

del to [ d very long crop hen gro t coul it
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Daily Light Integral

Daily light integral (DLI) refers to the daily light

sum or light quantity delivered to a greenhouse crop,
The unit for this measurement is moles/day (or mol
m2 d1), and most greenhouses will provide approxi-
mately 5 to 10 moles/day during the winter while

L0 to 25 moles/day are typically delivered from spring
through the fall, Plant growth is elosely linked to the
DLI delivered to greenhouse crops. The DLI measure-
ment is a relatively new concept for the greenhouse
industry, however new equipment is currently
available that allows growers to easily make these
measurements. {See the FIRST Web site for a thorough
discussion of the DLT concept for greenhowse operators;
wiwefirstinfloriculture org. Research Reporis are

located under the Research Grants tab.)

Supplemental Lighting

Growers often have little control over the amount of
light delivered to erops during winter months, during
which time light definitely limits crop growth and
gquality. Supplemental lighting can certainly be benefi-
cial. During the winter, supplemental lighting with
high-pressure sodium lamps may well increase the
DL delivered to the crop by 25 percent to 100 percent,
resulting in decreased time to flower.

Hanging Basket Production

During the spring, the number of hanging haskets
grown overhead has a large impact on the amount of
light that actually reaches the bench crops. The
density of hanging baskets in a preenhouse is
calculated by dividing the number of baskets by the
area of the greenhouse. For example, if a 25-foot x
100-foot preenhouse containg two lines of hanging
haskets and those lines have 66 haskets each (18-inch
linear spacing), then 132 baskets are divided by

2 500 square feet. The hanging hasket density is
(.0528 baskets/square foot or 0.47 baskets/square
vard, {In this chapter, we will use baskets/square vard
sinee this is a larger number.) This is eonzidered to be
a relatively low hanging basket density. The
maximum hanging basket density observad in
commercial greenhouses is approximately three
basketsfsquare yvard, if crops are going to be grown
under the baskets; however, many factors influence
the actual number of haskets that can be grown
overhead. (Note: this discussion assumes the use of
10-ineh hanging haskets. Larger baskets will
obviously intercept more light.)

How many baskets can be grown overhead without
affecting the bench erop? The simple answer is “none.”
since every basket intercepts light and every reduction
in light will eause a slight reduction in plant growth
and guality. The better question iz “How many baskets
ean be prown while still producing a good quality bench
erop?” The answer to that question depends on several
factors, such as the size of the plant in the baskets.
These factors will now he discussed,

Greenhouse Productivity

Time of year and geographic location. The
ambient light levels, or DL, change dramatically
during the yvear, The lowest light levels oceur in
December, while the highest DLI ocours in June.
During the winter, the light levels decrease as one
moves toward more northern locations. In contrast, the
summer light levels are not much different from
Florida to Maine or from Texas to Minnesota. In terms
of hanging basket production, the most important
conzideration is to appreciate the rapidity with which
the light levels increase during the spring production
season (from January to May) and during fall produc-
tion (from August to November). Each month during
spring, the total amount of light available for plant
growth (the DLI) increases by 20 percent to 40 percent.
Thus, in January and February the number of
baskets that can be grown overhead is very limited;
while in April and May relatively high basket
densities can be sustained, if excessive shade cloth is
not used. This 15 noted because it 12 not uncommaon
for the April light levels in a greenhouse to actually
be lower than March light levels because excessive
shade (=60 percent) was placed on the greenhouse,

Plant size. The size of the plant growing in the
hanging basket 15 a very important factor to consider.
When hanging baskets are first hung, the plant in the
basket iz usually smaller than the basket. So, the
plant doesn't intercept very much light that would
atherwise reach the bench crop. However, as the crop
grows, the plants may eventually intercept more light
than the containers themselves, Fortunately, hanging
baskets are not usually getting large until later in the
spring, when the LI is much higher than in
February and March. If the hanging baskets can be
marketed at a relatively small size, one can grow a lot
more baskets and still allow sufficient light to be
delivered to the bench crop.

Container color. The color of the hanging basket
container is also important, since green contalners
can intercept nearly twice the light compared to
white containers, The reflective white surface of
hanging baskets can significantly increaze light
transmission of a crop. This is particularly true early
in the hanging basket season when the plants are
relatively small. As the plant in the hanging hasket
grows bigger, less light reflects off the side of the pot,
a0 the effect of container color on light transmission
is diminished, Our measurements indicate that
white baskets intercept approximately half the light
eompared to green baskets, For example, if a partic-
ular arrangement of green baskets intercepted

10} percent of the light, then white baskets would

be expected to intercept half that percentage, or

8 percent,

Line orientation. Hanging basket lines can be run
north-south or east-west. North-south lines are
recommended, because the shadow pattern across the
benches 1s constantly changing, which resulls in a
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more uniform growing environment. East-west lines
rreate relatively constant shadow patterne, especially
from October to March. The result is poor uniformity
of light delivered to the bench crops, thus some plants
can recelve much higher light levels than neighboring
crops. Poor light uniformity creates a problem with
watering, since light interception and water use are
closely correlated.

Bench crop. The light requirements of the bench crop
I'I':Il:l.l,l.'.’ll i -|'.l:'-'~'-.' r'|'|i!‘.'._'\l\. }'Ii,il'.l_"ll'lg-_’_ |'I:I,-I-i.|_'|:-i LHn :IZI':' grow'n
overhead. Obviously, more baskets can be grown over
all L['I?FH!itL-i_"!?-C I'i'Hi} :hq'lrl e | 'II'IHI'iL'_II|1] I!'I'I.ll'l. |]![..1II'I'I.'II|.'I':--
can also be observed amongst bedding plants that are
considered to be "full sun” landseape plants. For
example, ageratum and red salvia perform guite well
at moderate light levels, while the guality of vinea and
zinnia 1= much better at high light levels.

Hanging basket density. Based on this discussion,

it 15 difficult to generalize the effect that hanging
baskets have on hight penetration to the bench erop.
S0, Figure 10-1 is an approximation, The bottom line
represents the light interception of hanging baskets in
which the |||:|n1.- are not |'|-r!|'hi|1;.1 over the t'l];-:l' of the
pot. As the plants grow over the edge of the pots, the
|i'|:l|' Moves II-EI'-u‘-'IIr'il.. -.l‘.l‘ll' '.ll.IEI-I'I' 'I.J]'.i' E'I.'FII".'HI"'I'I[:‘- b2 |||1‘Ir|1
that 1= approximately 20 to 22 inches in diameter,
Certainly, large plants, such as ferns and fuchsias

may reach 24 inches wide or more
Example:

Three hnes of preen hansing baskets are 1ina 21-foot

% 100-foot greenhouse section. Each line has baskets
arranged 1N a staggered spacing so that the hinear spac-
ing 1512 inches between each hasket (Figure 10-2).
This provides a hanging basket density of 1.3 baskets/

Light Interception (%)

o LB 1 1.5 2

Hanging Basket Density (HB/yd?)

Figure 10-1. The estimated effect of hanging basket
density on light interception by the baskets. The lower line
represents em baskats, while the upper line represents
hanging baskets that contain a mature plant. For example,
hanging baskets placed in a greenhouse at a density of
ane basket per square yard will initially intercept -8 per-
cent of the sunlight. As the plants in the baskets grow, the

square yard. While the bazkets have small plants,
Figure 10-1 suggests that those baskets intercept
i3 percent; as the plants grow (Figure 10-3), the light

'I'I‘._[:'E'I,'I_"]!I‘I 10N increases o 32 _IIII'I'I'-Z':Il.

Shade Cloth Considerations

From late spring to early fall. shade eloth or
whitewash 1g usually placed on greenhouses o assist
with temperature control. The shade is not usually
applied because the plants prefer lower light levels,
but only to avoid heat stress. If a greenhouse cooling
system 15 sufficient for temperature control, then no
shade is required.

In recent vears, many growers have invested in

retractable shade curtain systems. These systems
allow the curtains to open (no shade) when the

ambient light eonditions are low and then to close

Figures 10-2 (A: above) and 10-3 (B: below).

Photographs of hanging baskets shot with a fish-e
ens. Green ing baskets were :
per bay (21 § I and the baskets placed 12 inches
apart on the lines and arranged in a staggered spacing.

A. Hanging baskets without plants intercepted 13 percent

camera

L laedh
IO WRLH I!Il-_‘ nes
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(provide shade) when light levels are high. These
gystems allow growers to provide higher DLI, while
still providing shade during the hottest part of sunny
davs to minimize heat stress.

Retractable shade design and management. 1t i=
easy to provide excezsive shade without being aware
that you are doing so. First of all, the human eve is a
fairly poor light sensor, because our eyves effectively
adjust to low light levels. Actual light measurements
should be regularly made inside the greenhouse to
make sure that light levels are sufficiently high. In
general, light intensities should be at 3,000 to

5.000 footcandles for most greenhouse crops (10 o
20 moles/day). Lower light levels will delay flowering
and reduce lateral shoot growth, thus reducing

plant guality.

Shade curtams are usually rated to provide 40 percent
to 85 percent shade. In most situations, shade curtains
that provide greater than 60 percent shade should be
avoided, while 40 percent to 50 percent shade curtains
work well for many growing situations. The actual
percentage depends on the crops being grown and the
eooling capacity of the greenhouse. For example,
bedding plants benefit from higher light levels than
many flowering potted plants, while a greenhouse
equipped with fan and pad cooling requires less shade
than a passively ventilated greenhouse,

Retractable shade curtains can be operated so they
are partially open or closed. It is common to provide
a slight (5 percent) erack in the curtains during
warm weather to allow for ventilation to occur. It 1z
usually not advisable to partially close a curtain
(e_g. 50 percent closed), since this causes some of the
bench crop to receive high light while the other
portion of the crop receives shade. This creates
irrigation challenges, since the plants receiving high
light will use considerably more water than the
shaded crops. Finally, a north-south curtain orienta-
tion {1.¢. the curtain opens east to west) provides a
more uniform shadow pattern when the curtains are
apen (retracted).

The best shade curtain strategy for most finished
crops 15 to provide as high a light level as possible
while minimizing heat stress and drought stress. For
example, provide more than 3,000 footeandles unless
temperatures exceed 95°F or plants are wilting and
time is required before they can be wateved.

Space Utilization & Light Quality

Light Quality. Light quality refers to the specifie
wavelengths of ight delivered to a plant. Plants
intercept red light quite efficiently, while far red light
is transmitted through the leaf or reflected off the
leaf. Thus, the environment immediately surrounding
a plant tends to have relatively low red light and
relatively high far red hight. The ratio of red to far red

Greenhouse Productivity

light iz a signal to plants that neighboring plants are
competing for sunlight. The plant’'s response to
neighboring plants is to increaze stem elongation so
the leaves are in a higher position and hght intercep-
tion remains high. As a result, the red-to-far red light
ratio has a tremendous effect on stem elongation, In
practical terms, stem elongation increases as plant
density increases. So, close spacing diminishes plant
guality by reducing the light quantity that 1s
intercepted and by altering the red to far red light
ratio (Figure 10-4), Therefore, the strategic use of
plant growth regulators can be used to help control
the increasing rate of stem elongation and thus
hecome a kev factor to influence space utilization and
ultimately greenhouse profitability,

Extra Space. During peak production. it 1s possible
to place plants in places that were not normally
designed for plant production, such as under benches
and in the aisles. Low light-requiring plants can
tolerate these positions for a period of time, then they
can be moved to better locations as space opens up.
Impatiens, caladiums, spring bulbs, and foliage are
examples of crops that tolerate very low light for a
period of time,

Spacing Patterns. Proper spacing patterns should
not be trivialized, because they can allow 5 percent to
15 pereent more containers to fit in a fixed space, A
spreadsheet is available on the OFA Web site to assist
growers with caleulating the best spacing patterns for
yvour specific facility

Figure 10-4. Two rod salvia plants in 4-inch pets that are the
same age and were grown in the space greenhouse. Left:
Sahvia grown pot-to-pot (16 square inches per plant); Right:
Salvia grown on 5.6-inch % 5.6-inch spacing (32 square
inches per plant). Note that the twa plants are flowering at
the same time, but the plant grown pot-to-pot is much taller
due to the tight plant canopy which alters the light guality or
red-to-far red light ratio. Proper use of plant growth regula-
tors on the left plant could have produced a plant similar to
the one on the right, while allowing for twice the number of
pots produced in the same area
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There are three patterns that can be used to place
round pots on a bench or floor (Figure 10-5: spacing
patterns). The most efficient spacing pattern varies
bazed on the specific dimensions of the bench or floor,
although the stagpered patterns are nearly always
superior to the square pattern.

Photoperiod

Photoperiod manipulation can be a useful tool for
increasing greenhouse productivity, since photoperiod
affects the production timing (flowering) of many
speciez. For bedding plant and herbaceous perenmal
production, many species are either dayv-neutral or
long-day plants. Thus, long days can be provided
using night-interruption lighting to accelerate
flowering and reduce production time of the respon-
sive species, while having no effect (positive or
negative) on the day-neutral species. Short-day plants
will be negatively affected (delayved flowering) by

Row 1 2 3 4 §  Row ¥

(]
L

A B c

Figure 10-5. There are three possible arrangements for
round pats [or round spacing patterns, e.q. B-inch x B-inch
spacing], &. Long-staggered, B. Short-staggerad, and C.
Square. Each methad will allow a different number of pots
to fit in a specific area. A spreadsheet is availsble through
the OFA Web site to assist growers with calculating which
spacing pattern works best for your specific facility. A
spreadsheet is available through the "OFA Bookstore” on
the COFA Web site to assist growers with calculating which
spacing pattern works best for your specific facility
{hitp:/fwww.ofa.org/pdfCh10BenchSpaceCaleulator xlg),

Gl

night-interruption lighting: however there are not
many of these, so they can be placed in an un-lit
section of the greenhouse. African marigold and some
red salvia cultivars are examples of short-day bedding
plants. Petunia and calibrachoa are spring crops that
often benefit tremendously by providing long days
during late winter and early spring. The faster erop
time allows for more crop turns and thus more
efficient use of greenhouse space.

Spreadsheet Notes

» This spreadsheet cannot account for non-circular
spacing patterns; e.g., 6 inches x 8 inches.

= Also, the spacing arrangements suggested by the
spreadsheet should he verified on an actual bench,
because there are possible fractional errors that
cannot be accounted for with the spreadsheet. For
example, it is possible that a specific arrangement
requires B feet, 002 inches for 10 rows to fit on a
bench, while the bench is only 6 feet, In this
gituation, the spreadshest will only allow 9 rows
to be placed on the bench. The loss of one entire
row may have a deamatic effect on the number of
pots that fit on that hench. In reality, most
growers would squeeze that extra row if it extends
the bench area by only 0.2 inch,

= One way to reduce fractional errors is to input
the actual space that a crop can occupy on a
bench, not the specific bench dimensions. For
example, if a bench is 6 feet x 20 feet, In reality
6 feet, 4 inches x 20 feet, 4 inches may be used
for a poinszettia crop, since the crop can be spaced
s0 it eventually extends 2 inches off the edge of
the bench on all 4 sides.

Acknowledgement: The information in this chapter
was developed with the financial support of FIRST.
The author also acknowledges the contribution of
several colleagues on these projects including Pam
Korczynski, Kelly Lewis, and Elizabeth Will.
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Chapter 11
Comparing Crop
Revenue

Peter Kanjoian, Konjoian's Floriculture Education Services

The perspective presented in earlier chapters was
from the cost side of the profit equation. Detailed
discussions and recommendations on calealating costs
of production formed the foundation of those chapters.
In this and following chapters, a different perspective
will be used to view greenhouse crop profitability.
Instead of starting with a cost analvsis, we will
instead start by examining the revenue of a specific
crop first, followed by a comparizon of this crop to
other crops that eould be grown on the same
ereenhouse bench, floor, or in its overhead space.

The Challenge

Consider for a moment the spring cvele in a commer-
cial greenhouse, If the operation is a retail business,
there will be a very long list of crop species and
cultivars in production. The number of different
cultivars in production can easily reach several
hundred, particularly in operations that are 1 acre
and larger, Today, there are more crop species and
cultivars at our fingertips than at any other time in
our industry’s history,

Whaolesale businesses may offer a slightly narrower
product mix than retail operations in order to specialize
and capitalize on production efficiencies and economies
of seale. However, wholesale operations tend to turn
their inventory more often than their retail counter-
parts; and in the final analysis, with more plantings of
each cultivar, their production schedules are just as
complex and challenging to manage,

Additionally, if for each cultivar in production an
individual sowing of seeds, sticking of cuttings, or
shipment of either tvpe of plug is considered 1o
represent an independent schedule, then today's
spring production eyele can approach and often exceed
1000 individual schedules that need to be managed.
Each planting of a single cultivar constitutes a
separate schedule based on the reality that each
cultivar, whether from seed or cutting, needs to be
ordered. recetved, stored, handled. planted, grown,
and followed through sales separately (Figure 11-1).
Each cultivar requires its own line in the crop produc-
tion table. Some cultivars within a crop species even
carry their own, distinet cultural requirements.

The reality of the complexity of managing a spring
production cyele brings both good and bad news. The
had news is that managing a thousand production
schedules is mindboggling. The good news is that with
s0 many choices, it's very easy for an operation to offer
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a customized product mix to its customers that is
almost guaranteed to be unique. No single grower can
possibly produce every species and cultivar available,

Deciding What To Grow

What factors enter into the decision of which crops,
cultivars, and container sizes will be produced? Who
decides whether a crop of 4-inch zonal geraniums will
occupy a given bench, bay, or house versus a crop of
4-inch vegetative annuals? For those growers who can
o hack a fow decades, who decided whether those
benches of geraniums would be zonal or seed? Go back
even further; who decided whether that greenhouse
was going to continue to produce cut flowers or switch
to potted and bedding plants?

A primary method used to help decide what to grow
invalves the business's eustomer base, What did they
buy last year” What did they ask for that was not
grown? If they asked for an item, was it added to this
vear's product mix? There's a rule of marketing
developed for vetailing that states if vou don't hear at
least three people complain that your price is too high
on any given day — it means vour price is actually too
low. Consider this principle in allowing customers to
help shape an operation’s product mix. While it may be
unreasonable to add every item that every customer
asks for, it may be very reasonable to add an item when
three difféerent customers ask for it on the same day, or
over the same weekend. Keep a running tally of who
asks for what, Use this effort in advertising and
marketing to tout the fact that the establishment i=s

Figure 11-1. Several sowings of petunias allow for gquality
F:-rl::d-uc'.t ta be available for shipping ever the entire spring
season

61



customer-driven. Customers foel empowered and more
intimately connected to a business that listens and
responds to their requests. This principle works for
both retail and wholesale situations.

Other resources used to decide what crops to offer
include seed and cutting salespersons, trade magazines,
conferences, trade shows, gardening magazines, and
gardening shows on radio and television. For those
involved in the retail side of the spring rush, how many
times have you seen customers come to your garden
center or greenhouse with o page torn out of &
magazine, asking for items listed by the author?

Another Perspective

Actually, most growers use all of the above resources to
varying degrees to develop their product mix over time.
One’s product mix is always changing as improved
cultivars, new species, and different container sizes
come along. It is unlikely that any grower produces an
identical product mix two vears in a row.

With a production mix that is in such a constant state
of flux from one season to the next, not only is it
important to grow what customers want, but it is also
important to shape the product mix to maximize
profitability. It is generally agreed that any of us can
fill our greenhouses with almost anvthing available
commercially and sell it all. However. at the end of the
day, have we made enough profit to stay in business
for another year, another decade, or another genera-
tion of the family?

A popular erop that illustrates this point is the
poinsettia. Fewer and fewer growers are choosing to
remain in poinsettia production as more and more of
them find that the crop is not generating sufficient
profit to justify their effort. Some large growers find
no altérnative but to produce the crop to help pay
down overhead expenses and keep their emplovees
busy through the fall.

Given the above argument that the choives of what
enn be grown far exceed the capacity of any operation,
another way of deciding what to grow focuses on
growing what's most profitable. This statement
appears to be insultingly simple, vet most growers do
not have the necessary tools to analize profitability
accurately enough to make difficult decisions.

Many growers can be called to the mat on this point.
A common profitability discussion can go something
like this: “Of course that item’s profitable, I sold every
plant that I raised! I wish | had twice as many, they'd
have scooped them up like hotecakes over that busy
weekend.” Another version also sounds familiar: “I've
been growing and selling this cultivar for 30 vears,
Sells out every spring, of course it's profitable.” How
about this one: “The cutting didn't cost much. the pot
and medium don't amount to much, so of course T'm
making a profit”
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Lastly, in a recent OFA-produced Profitability
Workshop, after working through a profit analysis
for a popular 4-inch spring erop with the group of
growers, it was determined that the crop was not
profitable and was actually losing money. A workshop
participant raised his hand and offered his solution.
“That's okay, I can always make it up on volume.”
Case closed — slam the door shut!

Comparing Apples and Oranges

Consider making the following decision. Assume that
production space is limited and we teed to decide
whether to grow 4.5-inch New Guinea impatiens or
1Z-inch mixed containers in a given section of the
greenhouse. The New Guineas retail for $3.99: the
mixed containers retail for £35.00. If push comes to
shove, how would you decide which crop gets the
production space?

Traditional cost accounting would have you calculate
the variable costs such as pot, growing medium, plant
material, and so on, Then you would consider heat,
time, and other overhead costs, The final analysis vields
# cost for each unit produced, either a single 4.5-inch
pot of New Guinea or a single 12-inch mixed container.
The analysis takes another step when the cost is
subtracted from the selling price. Now we have a profit
associated with each item, but where do we go next?

Yes it's helpful to determine how much profit we're
generating per pot of New Guinea impatiens or per
mixed container, but we really need to be able to
compare the two items on equal footing. If the compar-
ison stops here, we've only managed to compare
apples to oranges. An additional step is needed before
the comparison becomes useful.

It's All About the Square Foot

Previous chapters on cost analysis caleulated the costs
associated with each container and then accounted for
crop density by considering spacing. It is necessary in
order to determine heat and other overhead costs on a
common basis. Accounting for crop spacing, and hence
density, is a key consideration and becomes the
common denominator needed for us to compare very
different crops. Apples and oranges become the same
thing, and that 4.5-inch New Guinea can now be
compared to that 12-inch mixed container, It's all
about square feet.

If this example crop of New Guinea impatiens is
grown at 6-inch centers, we know that four plants will
oecupy each square foot. If each mixed container from
this example is spaced on 18-inch centers, it will
occupy 2.25 square feet or (.44 (1 divided by 2.25 =
0.44) containers will occupy each square foot. Whether
the caleulation is done by a computer spreadsheet or
by hand by the grower, this translation must be made
if the comparisons are going to be meaningful.

Comparing Crop Revenue



Other Units of Measurement

Another way to compare erop profitability is to use a
convenient, standard production unit as the common
denominator. The Konjoian Greenhouse’s production
setup includes 30-foot-wide greenhouses with
peninsular benches measuring 5 feet wide by 13.5 feet

long, o total of approximately 68 square feet per bench.

Each bench is considered as a comparable production
unit. Using actual crop examples and rounding
numbers slightly for simplicity, a 4.5-inch crop of
geraniums spaced at 8-inch centers (2.25 plants/
square foot) will have approximately 150 potsthench
and retail for $3.49 per pot. A 5-inch crop of New
Guinea impatiens spaced at 10-inch centers

(1.44 plants/square foot) will have approximately
100 plants/bench and retail for $5.99 per pot. A crop
of 12-inch mixed containers spaced at 18-inch
centers (0.44 containers/square foot) will have 30
containers/bench and retail for $35 per container.

A relatively simple way to begin comparing the erops
i8 to ealeulate gross revenue on n per-bench basis.
How much revenue will be generated by producing
ench of the erops being considered? Multiplying the
number of unitsfbench by their respective selling
prices produces this number. Using the three
examples just described at the densities and retail
prices stated, each bench of geraniums vields
approximately $524, New Guineas vield $599, and
mixed containers vield $1,050. Heturning to the
assumption that production space is fixed, does this
analysis of gross revenue give us useful information?
Is it indicating that mixed containers may be a wise
decigion?

Depending on the scale of the operation, the produe-
tion unit will differ. For larger growers, the entire
30 x 100-foot greenhouse is the logieal unit. For
others, each bay of a gutter-connected range may
constitute a unit. For still others, half- or full-acre
ranges may be the useful unit. Regardless of the
scale of production. comparing crops based on
revenue generated per production unit can be an
excellent early step in the process of determining
erop, and hence business profitability.

Production Decisions

In reality, the example here needs to be interpreted
further. Geraniums and New Guineas are proven

Comparing Crop Revenue

ataple crops for many growers and, as such, oceupy
significant production space, It may be unreasonable
to interpret the example as meaning geraniums and
New Guineas should be eliminated from the produe-
tion mix completely and replaced by mixed containers.
Volume of sales needs to be considered. It is also
probably unreasonable to conclude that every bench
currently used for geraniums and New Guineas could
be filled with mixed containers. How many mixed
containers are in demand?

A way the analysis can help guide production
decisions is as follows, If mixed containers vield
mure revenue, it may be desirable to grow more -
providing demand is present. If geraniums and New
Guineas are yielding less revenue, it may be reason-
able to take some benches out of production to grow
more mixed containers.

Many growers agree that the staple, backbone crops of
geraniums and New Guineas are approaching
commodity conditions, Resulting pressure to lower
prices or, at the very least, not increase prices
accompanies commoditization of a product. The law of
supply and demand states that one way to increase
price is to limit supply in order to stimulate demand.
Doesn't it make sense, therefore, to manage the
product mix in the current example by reducing the
quantities of geraniums and New Guineas grown to
the point where demand increases their price and
profitability? At the same time, their production space
will be dedicated to mixed contiainers that generate
almaost twice as much revenue per bench unit.

If we had a marketing expert in this discussion, he
or she would pat us on the back and say something
like “Now you've got it! Niche marketing means
specializing in profitable items that offer added
value, while walking away from commodity items,
But don't start feeling too good about yourselves,
because it's also an economic law that todayv'’s value-
added item will become tomorrow's commodity item.”
This is a cold, hard lesson of free market economics.
Products naturally seek to become commodities over
their life cveles.

OFA



Chapter 12
Square Foot

Peter Kanjoian, Konjoian's Floriculture Education Services

Revenue Tables

The Cost Analvsis Spreadsheet presented in Chapter 2
(page 10} iz an excellent tool for growers to use in
caleulating costs of production and profitability. For
growers not yet comfortable with computers, and for
instances where it 18 desirable to view several crop
analyvses on a single page, the following Revenue
Tables are presented. In the near future. these tables
will also be incorporated into a spreadsheet for
computer-proficient growers.

Table Setup

The Revenue Tables have been developed to allow
growers to compare gross revenue of different crops,
The key component of the table is converting each
crop from spacing between pots to its common density.
Each crop te be compared must first be converted
into unita/square foot. By doing this, we are able to
compare a 4-inch crop of geraniums to a erop of
16-inch mixed containers. The goal of this analvsis 1s
to determine which crops generate the most revenue
to aszsist growers in determining a product mix that
will maximize profitability,

Crop Spacing

Tables 12-1 through 12-5 (pages 66-70) are set up
similarly, Refer to Table 12-1 (page 66) during the
following description of how the tables have been
developed, The two columns on the left represent crop
gpacing and density. Crop spacing is presented as
“inches on center.” For example, a 4-inch crop grown
pot tight is spaced on 4-inch centers, the distance
between the centers of two neighboring pots, 1If this
same 4-inch crop is spaced using 2 inches of gpace
between neighboring pots, it is spaced on 6-inch
centers. If 14-inch mixed containers are given

10 inches of space between pots, their spacing is on
24-inch centers. The most common method of spacing
finds pots spaced equal distances, which results in a
SQUArE Space.

The range of spacings presented in the table starts at
24 inches for large containers and ends at 3 inches for
very small pots. The last two spacings, represented

by G/1020 and 51020 represent bedding packs in
traditional 1020 travs. Six packs per fat refers to the
most common 6806 and 612 configurations. Eight packs
per flat refers to the most common B06 and 804 config-
urations, In the wholesale tables, Tables 12-4 and

12-5 (pages 69-70), the 6/1020 configuration has been
replaced by a 121020 unit.
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The value of the information in the tables to assist us
in analyzing crop revenue heging to take shape when
one realizes that the container size has little to do
with the analysis. While most growers are primarily
tuned in to what size pot a crop is grown in, it really
doesn’t matter at this stage of the discussion. Crop
gpacing and subsequent crop density are much more
influential factors, as will be seen throughout this
chapter. Whether we want to compare two different
crops grown in 4-inch pots such as zonal geraniums
and New Guinea impatiens, two different pot sizes
of the same crop such as 4- and &6-inch vegetative
petunias, or 806 packs of annuals to 16-1inch mixed
containers — the comparison becomes easy once the
common denominator of units per square foot 15
caleulated. Therefore, it's not the container size hut
the spacing that influences the determination of
revenue and subsequent profitability.

Crop Density

The transformation of crop spacing to crop density
takes place in the second column headed “unitsfsq.ft.”
in each table. Easy examples to refer to are 12-inch
and 6-inch spacings. Spacing containers on 12-inch
centers means each pot occupies a 12-inch by 12-1nch
space or 144 square inches, one square foot. When
potz are spaced on G-inch centers, each pot occupies a
G-inch by G-inch space or 36 square inches. Dividing
36 sguare inches into a sguare foot, 144 sguare inches,
vields a density of four pots per square foot of space.

The tweo left columns of Table 12-1 therefore present,
from top to bottom, wider spacings with lower crop
densities to tighter spacings with higher crop
densities. While it was stated earlier that container
size doesn't really influence the analysis, it is a fact of
greenhouse life that wider spacings are used for larger
containers and tight spacings are used for smaller
ones. Smaller containers allow for higher production
densities, Lastly, the cell pack confipurations are
presented out of order, at the bottom of the table, for
visual simplicity and also because bedding plants are
often considered their own category.

Selling Price

Tables 12-1, 12:2, and 12-3 present retail prices, and
Tables 12-4 and 12-5 present wholesale prices. Retail
pricing 1s presented with the commonly accepted last
digit “9" and $0.10 as the smallest increment between
prices. Wholesale pricing is presented with $0.25 as

Square Foot Revenue Tables



the smallest increment between prices. Table 12-1
presents the retail price range from $0.4%9 through
£09.99, The bottom zection of the table is a continua-
tion of the top, Table 12-2 presents a more detailed
listing of retail price points with smaller increments
between successive prices; Its range however 1s
narrower, extending from $0.49 through $9.949.

Table 12-3 presents a more detailed view of the $8.99
through 399.99 retail price range. In each of the
tables presenting retail pricing, prices in bold print
reprezent established psychological price points,
These are price barriers in the consumer'’s mind that
influence buying decisions and will be dizcussed in a
later chapter. These psvehological price points do not
apply to the wholesale side of business, Some would
argue that, in the wholezale arena, ANY price
inerease represents a psvchological barvier in a
buyer’s mind.

Revenue Determination

Now that the table setup i1z familiar, what do the

numbers in the body of each table represent? Again,
using Table 12-1 to illustrate, consider the following
two extreme scenarios. Suppose we grow a crop at a
wide spacing {low density) and sell it for a very low
price. Find the row and column representing a crop

prown on 24-inch centers (density of 0.25 units/square

foot) that iz sold for $0.49. The cell in the table found
where the row and column intersect represents the
revenue/square foot that will be generated by a single

Square Foot Revenue Tables

crop evele of this item. In this extreme example, only
$0.1 % zquare foot will be realized.

(On the other end of the range, let’s suppose we grow a
crop at a very tight spacing (high denzity) and sell it
for a very high price. Find the row and column
representing a crop grown on J-inch centers (density
of 16 units/square foot) that is sold for $99.99. In this
extreme example, $1,600/square foot will be realized.
While the first example would put us out of business,
the second would retire us after a single season,

Becausze the low and high ranges of the table
reprosent extreme situations, revenue lgures
generally below £5.00square foot are not presented
and are identified az “Not Profitable,” while those
above $50.00/square foot are not presented and are
identified as “Unrealistically Profitable.” Because
whaolesale pricing is genervally lower than retail, the
whaolesale tables use the general range of 32.50Msquare
foot as the low limit and $25.00/sguare foot as the
high limit.

Worksheets

These five basie tables are intended to be photocopied
and used as worksheets. It is suggested that several
copies of each table be made and to avoid marking the
tables on these pages in order to preserve the
originals for future duplication, Chapter 13 will
illustrate how the tables can be used.
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Table 12-1. Revenue/zgquare foot as a function of crop spacing and general retail price range of $0.49-99.69,

Spacing
(center)

Units/
sq.f.

Retail Price

24"
a0

o |cr.- |m

L

0.25
(.36
0.44

012

1.00

144

2.25
4.00

8.76

3.5
3
BI1020®
2020

.11
2.00
11.76
16.00
4.00
5.33

1104

| I P

491 562 7.

|

821 | 7.1
811  4.29

4.21

12.64

NOT PROFITABLE |
[ T T T T 1 [s08 57

8.91

|11.81 |
(11.64 1517

L 116

(12.73 14.14 1628 |
16.11  17.91

5.60  6.73  7.85
9.96 11.96 13.96
14.34 17.22 20
17.70 21
22

29 | 85 |

448 | 515 |
7.96 | 5186 |
10.31 11.46 13.19

a1

21 | 23 41

15.84 | 21

S.96  5.16

2
|20 | @2 | 3

=1 =]

40 48

16 | 796 |'516 |

5.28 | B.BH

7.
0.54 | 10.61 | 12.21 (1327 | 16.D4 | 18.680

25

27 | a1 @ 36 |

9.96 11.96 13.96 15.

B.
595
1§

47

493

=]
o |

5,99

B3
13.48

ET

24

L 44T
| 5.899 |

6.99 899 9.99

5.11 | 575 |
6.99  7.99 899
10.07
15.73 17.98

28 | 39 |
40 4B

43 |

24
32

a0

42

43

28
a7

26
4R

40

Spacing
({center)

Units/
sq.ft.

Retail Price

24"
20
18

0.25
0.36
0.4

11.99

| 4.68

5.28

12.99 14.99

.72

0.64

B LU

144

1020%

2.25
4.00

5.76

17.27 |
s

sl

-0 S
11.89

8.59 |
12.99 14,99
1871, 22

29 a4

w1l

2.00

11.76
16.00
4.00
5.43

5.40 |
6.60

16.99 17.99

6,12 648 |
7.45  7.92
10.87 | 11,51 |
16.99 17.99
24

bl 410

18,99
4.75 |

6.84 |

| B.36

12.15 |

1899

26

2T

19.99 24.99 2999 3499 3999 44.99
500 625 750 B.T5 1000 11.25
8.80  11.00 13.20 15.40 17.60
12,79 1599 10.19 22 28
19.99 25 a0 40
20 a6 | 43

20

a5 45

al

29

149.99

12,50

18,00
39

.60

43

45

3 |

34.99

13.75

15,80
24

L

UNREALISTICALLY PROFITABLE

59.99

15.00
22
26
38

£9.99 79.99 | 89.99 95.9%
17.50| 20 | 28 | 25
25 | 28 | 32 | 36
31 | 35 | 40 | 44
40 | bl |

1600

Bold prices: psyvchological price points.
* cell packs; B packs per 1020, B packs

1151 12.95 14.39
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Table 12-2. Revenuelsquare foot as a function of crop spacing and detailed retail price range of $0.49-9,98,

Units/
sq.ft,

Spacing
(center)

Retail Price

0.25
0.36
0.44

15 0.64
12 1.00
1w | 144
6 | 400 | |
B i S T, I

1 _H44

61020% |
#1020*

_B.31
B.94 |

6.21
8.11

1104

4.74

B.28 | b

$049 059 069 079 089 099 109 119 129 1.39 1.49 150

| 1.75 |

| 8.81

12.82
17.44

476

| | . | L 4.78 | 5.
| 455 | 513 | 570 | 628 i
| 4.81 b62 633 | 7.04
| 7.11 | 8.01 [ B.9]
929 10.47 |11.64
12.64 14.24 |15.84

071

NOT PROFITABLE

6 556 506 6.6 676
BOL 858 916 973
988 1059 1
12.51 |13.41 [14.81 1521
13.9915.17 16.35 |17.52 | 18.70
19.04 2294 24 it
516 556 596 636 878

688  T.41  T7.04  B47  9.01

6.85 | 7.4:
846 9.17

20

25 217

634

1.69 |

179

12,73
|16.11 |
21 22
29 30
| 7.18

8.584 10.07

_7.56

_ 448 4,70
| 716 | 758 |
10.31 10.89
13.44
17.01 |

7.96 B8.36

14.15 14.86

17.91 1881

23
52
7.96
1061

25
43

11.14

493 5.15
8,76 | 9.16
11.46 12.04
[10.07 1628

2 | 2]

8.36

(189 1.99 209 2.19 2.39

12,61 13.19

26 2
35 3
9,16

7
T
8.76 |
11.67

Spacing
(eenter)

Retail Price

5.38 |
9.56

1377

9.96

ool
len |

4 8.00

; 11.76
3 16000

G/ 1020% 4,00
A1020% £.33

21

k]
=

LE=TEL
=]

28
38 | 40
9.56 | 5.80
12,74 | 13.27

5.60

14.34
16.99 | 17.70

6,28
1116
16,07

20
33
15
6.28
14.87

6.50 6,73 7,85

289 209 349 399

11.56 11,96 13.96 15.96

16.60 17.22 20  °

21 | 81 |
26 | 27
34 | 35
46 48

.50

15.40

25

Al
41

11.96 13.96 15.96 17.96
15.94 | 18.60

21

| 647 |
10.10

26

499 549 | 599 649 699

| 499 549 | 5.99 | 649

719 791 863  9.35

11.23 12.35 13.48 14.60
20 | 22 | 94 | 28

. 28 32 35 | a7

| 86 | 59 | 43 | 46
45 49

10.07

28
40

50

17.96

32
40

UNREALISTICALLY PROFITABLE |

26
32 35

28
a7

U=l -]
=]
=1 -]
Lol 5]

24

| 7.49 |

| 479 |
699
1079
573

43

4.11
749

16.85

40 a2

30 32
a0 | 43

7.99

5.43
1151
17.98

46 |

B.49

5.75
§.489 |
12.23 12.95

B89

607
8.89 |

9.49  9.99

6.9
9.49 999
13.67 1439

19.10 20
34 36
49 52

34 36
45 48

21 | 22
38 | 40
58

38 | 40

Bold prices: psychological price points,

* cell packs: 6 packs per 1020, 8 packs
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Table 12-3. Revenuefsquare foot as a function of crop spacing and detailed retail price range of $0.99-99.99,

Spacing Units/
(center) sq.ft. Retail Price

9.99 10,49 10,99 1149 11.99 12.49 12.99 13.99 14.99 1599 16.99 17.99 1899 19.99 20.99

21.99 22.99 23.99 24.99

247 0.25 . { i | | . | | | | . L 500 525 550 575 6.00 6.25
20 .36 e} | N . | | 544 | 540 576 612 648 684 720 756 792 828 864 9.00
18 | 044 | 461 484 506 528 | 550 572 616 | 660 704 748 7.92 836 880 924 968 10.12 1056 11.00
15 | o064 649 | .71  7.03 735 767 7.99 831 895 959 10.23 10.87 11.51 12.15 12.79 13.43 1407 1471 1535 1588
12 ] 100 9.99 1049 10.99 11.49 11.99 12.49 12.99 13.99 1499 1599 16.99 17.99 1899 20 21 322 23 24 25

10 144 14.39 15,11 15,63 1655 17.27 17.99 1870 20 @ 22 23 24 26 27 20 | 30 32 | 33 35 36
8 226 | 922 | 24 |28 | 96 |27 | 26 | 20 | 91 | 34 | 36 | 58 | 40 | 43 | 46 | 47 | 49 | 3
40 | 42 44 48 48 | 50

o
f=
=

4 9.00 . | UNREALISTICALLY PROFITABLE |

61020% | 4.00 40 | 42 | 44 0 46 | 48 | 50 |
1020* 5.33

Spacing Units/
{center) sq.ft. Retail Price

Sa[ge], anuaisaly] J00,] HJHI‘I]}IS

25,99 2699 2790 2809 2099 3499 3009 4499 49.99 5499 5000 6409 6999 7409 7990 A4.09 8099 9499 9909
240 | 025 6.50 | 675 7.00 | 7.25 7.50 875 10.00 11.25 12.50 13,75 1500 16,25 17.50 1875 20 21 22 | 24 | 25
20 | 036 9.36 | 0.72 1008 1044 1080 12.60 1440 1620 17.80 20 22 323 25 27 20 31 32 | 34 | 36
0.44 1143 11.88 ' 12.92]12.76 13.20 /1540 /1760 20 | 22 | 24 | 26 29 | 31 | 83 | 85 | 37 | 40 | 42 | 44
01,64 16,63 17.27 17.90 18.55 1919 22 26 29 38 | 42 | 45 | 48 | 5)
1.00 26 | 27 | 28 | 20 | 30 [ 35 | 40 | 45
1.44 37 | 30 | 40 | 42 | 43 | 5O
2.95
400
5.76
4.5 7.11 | _ | | _
1 .00 _ | _ _ _ _ _ . UNREALISTICALLY PROFITABLE
A:hi 11.76
] 16.(H)
E!‘IHE{]_* 4.00
BI1n20* h.33

w i}

.:.c-
| =R
-
\'ll

FEe{l e i, et
o 1 R T L B ]
[,
=

lom o oo

Bold prices: psychologiesl price points.
* cell packs; 6 packs per 1020, 8 packs
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Table 12-4. Revenuelsquare foot s o function of crop spacing and wholesale price range of $0,75- 10,00,

Spacing Units/
[center) sq.ft. Wholesale Price
$0.76 1.00 125 150 1.75 200 225 250 275 300 325 350 376 400 4.25 475 500 525
24" D.25 _
20 0.36 NOT PROFITABLE | . S e e—
18 0.44 ———F—}§ ! L 1176 | 187 | 209 3220 231
15 (.64 | S _ 1,76 | 192 208 224 240 256 | 2.92 | | 304  3.20 3.36
12 | 100 _ 200 | 225 | 250 275 300 3.25 | 3.50 3.75 | 4.00 | 4.25 | | 4.75 | 5.00 | 525 |
0 | 144 _ | 180 | 2.16 | 2.52° 288  3.24 | 380 398 | 432 468 | 5.04 | 540 | B.76 | 8.12 | | B84 7.20  T.56
B8 | 295 160 226 | 281 | 338 394 | 4560 506 | 563 618 | 675  7.31  7.88 844  B.00  9.66 | 1069 11.25 11.81
8 | 400 4.00 | 4.00 500 | 600  7.00 800 900 10.00| 11,00 12,00 13.00 1400 15.00 16.00 17.00 18,00 1900 20 21
5 5.76 4392 576 | 7.20 864 1008 11.52 1296 1440 1584 1728 1872 20 22 | 23 a4
4.5 7.11 b33 | 7.11 B8O 1067 1244 1422 1600 17,78 1955 21 | 23 95 |
4 .00 8,75  9.00 11.25/13.50 1575 1800 20 23 | 25 _ |
35 | 1176 852 11.76 14.70 17864 21 24 26 UNREALISTICALLY PROFITABLE | =
3 | 1600 1200 1600 20 24 28 | _ | 1 | | o
glozo* | 533 400 533 666 800 933 1066 11.99 1332 14.66 1599 1732 1866 20 21 23 | | @5 B
12/1020* &.00 600 K00 1000 1200 1400 1600 1800 20 22 24 95
Spacing Units/
{center) sq.ft. Wholesale Price
5.60  b5.75 | 6.00 | 625 650 675 | TO00 7256 760 795 | 800 825 | 850  B75  #.00 | 9.25 950 995 10,00
24" 0.25 — il . . 181 188 1894|200 206 213 219 225 238 244 2.50
20 ] 0.8 (207 216 | 225 234 244 | 252 261 | 270 2.79 | 2.88 297 3.06 315 3.24 342 351 360
18 | 044 2,42 253 | 284 | 275 | 986 | 997 308 519 330 341|352 363 | 9.74 085 298 4.18 429 440
15 .64 452 368 | 384  4.00 4.16 4.82 448 464 480 496  5.12 528 544 560 576 592  6.08 624 6.40
12 1.00 5,50 | 575 600 625 650 675 7.00 725 7.50 775 800 825 850 B76 600 9256 950 9.75 10.00
10 1.44 782 K28 B64 900 536 972 1008 1044 1080 11.16 1152 11.88 12.24 1260 12,96 13.32 1368 14.04 1440
B | 225 12.38 | 1294 1350 1406 1463 1519 1575 16.31 1688 1744 1300 1856 1913 20 20 22 | o3
L | 400 22 23 24 I 1_ S —
5 | &3 ! _— | e
4.5 7.11 =
4 | 900
3.5 11.76 1 -1 | I |
3 16.00 1 | 1 ) |
810207 5.3 I
12/1020* &.00

* cell packs; 8 packs per 1020, 12 packs
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Table 12-5. El!-b'ﬂhl;.li—‘fﬁql,lﬂr:—" foot as a functien of CIOp spacing and wholesale price range of $10.00-50.00,

Spacing Units/
{center) sq.ft. Wholesale Price
$10.00 10,50 | 11.00 | 11.50 12,00 |12.50 | 13.00 13.50 14,00 14.50 15.00 17.50 20.00 25.00 30.00 35.00 40.00 45.00 50.00
24" (.25 250 266 | 295 | 2.88 | 300 | 313 | 3.25 | 338 | 3.50 | 363 | 3.5  4.38 | 500 625 | 7.50 | B.75 (10000 11.25 12.50 |
20 0.36 360 378 | 296 414 432 450 | 468 486 | 504 | 522 | 540 630 | 7.20 '9.00 |10.80| 12.60 [14.40 16.20 1E.00
18 0.44 440 | 462 | 484 | 5.06 528 | 550 | 572  5.94 | 6.16 6.38 | 6.60 7.70  8.80 11.00 1320 1540|1760 20 22
15 .64 640 | 6.72 | 704 | 736 | 7E8 | 800 [ 832 f64 (896 | 528 | D60 11.20 (12,80 16.00 1920 22 26
13 L0 10.00  10.50 | 11.00 | 11.50  12.00 |12.50 | 13.00 13.50)|14.00 14.50  15.00 | 17.50 | 20.00 25.00 30.00
| 10 | 144 | 1440 /15.12|15.84 1656 17.28 [18.00 |18.72 1944 20 = 21 | 23 25
£ 3 225 | 23 24 | 26 | 26 -
L 4.00 il 4
5 3.76 1 1 1 | . i
1.5 111 | | | | | | ! | ! | . | -
5 4 9.00 UNREALISTICALLY PROFITAELE
3.5 11.76
] LG, 00
B/ 1nz0* &.33
12/1020* 8.00
* pell packs; 8 packs per 1020, 12 packs
OFA




Chapter 13

Pricing and Square
Revenue Examples

The revenue tables presented in the previous chapter
ean be used to help identify crops that are very
profitable as well as those that are not profitable.
These considerations are necessary while striving to
grow the most profitable product mix possible,

Assumptions

Two important pieces of our profitability puzzle need
to be discussed before proceeding. First, these tables
represent crop spacing situations that are constant
throughout the crop eyele and do not account for
progressive spacing, Second, one must keep in mind
that these tables only present grogs revenue figures,
They do not present any cost analysis information, nor
do they account for crop lose, Use of these tables
provides a quick and easy way to determine which
crops and crop spacings, associated with their
corresponding selling prices, generate the most
revenue for a given bench, bay, or range.

Case Study

An advantage of being both a commercial grower and
an academic is that texthook knowledge and experi-
ence have an opportunity to blend together in ways
that strengthen each. 1 will use examples from my
retall growing operation in Massachusetis to illustrate
how the information in the tables has assisted me in
recent production decisions.

Konjoian's Greenhouse is a 45,000-square-foot retail
grow-and-sell operation located in Andover, MA. The
evolution of the family business is typical of many
throughout the country. Through the early and mid-
19008, we operated a truck farm and raized fresh
viegetables marketed through our whelesale produce
market in nearby Boston, In 1960, the first greenhouse
was built, and geraniums, bedding plants, and hanging
baskets formed the product mix. Crops were retailed
directly from the greenhouse. The business grew from
2,500 square feet in 1960 to 55,000 square feet in

1990, Poinsettias and yvear-round production were
managed from the mid-1970s to mid-1990s. During the
last decade, the operation reacted to market pressures
by returning to a spring-only evele and reduced
growing space by 10,000 square feet to its current size
of slightly more than 1 acre.

The eurrent product mix includes high-end hanging
basketz and mixed containers, a full assortment of
4-inch spring crops, and flowering and vegotable cell
packs. Vegetatively propagated crops are replacing

Pricing and Square Foolt Revenue Examples

Foot -
Peter Konjoian,

Konjoian's Floriculture Education Services

soed-propagated crops, and cell pack business is
declining due to this fact and mass market pressure,
Quality, service, and a unigue product mix are the
current core strengths of the business which is run by
my parents, two brothers, and myself,

Table 13-1 (page 72) will bee used in the frst part of
the case study, and Table 13-2 (page 76) will be used
in the second part. The exercise in part one will be
to compare revenue generation from a number of
existing crops in an effort to identify crops serving as
profit centers and those serving as profit drains. The
crops to be compared include:

Spacing; Retail
Crop Description Density Price
f-inch New Guinea impatisns 107 1.44/5q.ft. $5.99
4.5-inch seed geranium 8"; 2.20/sq.1t. 3.49
3.5-inch vegetative annual 18 count flat;

11.76/sq.ft. 2.49
606 cell pack seed annual 6 packs/flat;

dn.fi. 2.99
804 cell pack vegetative annual 8 packs/flat;

5.3%/q.ft. 5.99
16-inch mixed tub 24", 0.25/sq.ft. 59.98
14-inch mixed hanging basket 20" 0.36/q.ft. 69,99
10-inech mixed hanging basket 18" 0.44/=q.ft. 34.99

One of the additional questions this exercise helped
answer was whether I could afford to grow hanging
baskets and large mixed containers on prime bench
space around my range. For decades, we had
operated under the assumption that hanging baskets
have to be hung in the greenhouse and that they had
no business oceupying bench space that could be
used for potted crops. As demand for hanging
baskets grew over the vears, our greenhouses got to
the point where, if a single additional basket was
hung. the quality of the bench crops below would be
jeopardized due to insufficient light. The solution
called for either raising the retail price of our
baskets because we could not raise any more, or
produce more. By the way, building additional
greenhouses was not an option.

Can hanging basket production be justified on
benches? Can large mixed tubs be grown on 24-inch
centers and compete with geraniums grown on 8-inch
centers? Which crop generntes more revenue, more
profit? See Figures 13-1 to 13-4 (page 73).
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Table 13-1. Revenue/square foot comparisons of various spring crops,
Spacing Units/
(center) sq.ft.
| %049 069 079 099 129 149 179 199 229
24 0.25 L - 3 I - !
20 0.36 ol
18 ] 044 . NOT PROFITABLE
15 | 064
12 1,040

699 799 899 9.99

A7 511 575 639
699 799 899 999 |
1007 11.51 12.95 14.39
1573 1788 20 22

28 32 |36 40 |

465 570 743 | 858 1031 1146 1319 4D | 46 | 52 L
491 562 7.04 917 1059 1273 1414 1628 _50 M RS
441 6.21 | 7.1 891 11161 1341 16,11 1791] 21 [N 31 @ 36 45 L
13.96 15.96 28 32 | 86 | 40
99.99
25
3G
24 oL a4
5 0.64 7.67 | 831  9.59 |10.87 [11.51 12.15 12.79/1599 19.10| 23 | 26 | 29 | 32 | 35 | 38 | 45 | B [ ]
LT LO0 1199 12.99 14.99 16.99 17.99 1899 1999 25 30 | 35 40 45 | 50 , ‘ g
10 1.44 1727.1871 22 24 | 26 27 29 | 36 | 43 | 80 = e
& 2.25 =7 | 28 | a4 | a8 | 40 | 43 45 : — —
& 4.00 48 | 52 | F i = i
5 5.76 I , I | A
45 7.11 | 1 | | 1]
4 9,00 | [ = UNREALISTICALLY PROFITABLE | |
35 11.76 L | | ald | o} | | | o
3 16.00 L g e S| BT —
__61020* 4.00 - e e = ———
&1020* 5.33
Bold prices: psychological price points.
* pell packs; 6 packs per 1020, 8 packs




Figure 13-1. Hanging baskets of vy geraniums being

finished on benches.

benches

Figure 13-2. 14-inch mixed hanging baskets baing finished
on benches,

Numbers Don't Lie

Revenue numbers for the crops listed on page 71
can be found by connecting the row in Table 13-1
representing the crop’s spacing and density with the

Crop Description

G-inch New Guinea impatiens
4.5-inch seed geranium
A.5-inch vegetative annual

G06 cell pack seed annual

804 cell pack vegetative annual
16-inch mixed tub

l4-inch mixed hanging hasket

10- inch mixed hanpging basket

Figure 13-3. 14-inch mixed tubs being finished on

production compare to hanging baskets and mixed
containers in terms of profitability? Which crops yield

higher profit margins?
9 F 3

Figure 13-4. How does traditional 4.5-inch seed geranium

column representing its selling price. The appropriate
rows and columns in the table are shaded for easy

Spacing;

Density{units/sq.ft.)
107 1.44/8q.t
8" 2.25/ag.ft.

18 count fat: 11.76/=q.ft.
6 packs/Tat: 4sq.ft.
& packsfflat; 5,3%sg.01
24" 0. 25/=q.ft.
20 0.36/2q.ft.

18" (.44/s0.01.

Pricing and Square Foot Revenue Examples

Retail Price($)

5.99
3.49
249
299
509
5999
£9.99
34.99

Revenue
($/ag.ft.)

H.63

7.85
29.04)
11.896
32.00
2eb. (M)
25.00
15.40

identification; the revenue numbers are in bold print
where each pair of rows and columns intersect,
Revenue figures for the crops are;

T3



Next we'll rank the various crops to identify revenue and profit trends:

Spacing; Revenue
Crop Description Densityviunits/sq.fi.) Retail Price($) ($/sq.ft.)
804 cell pack vegetative annual 8 packe/flat; 5.33 sq.fi. 5.99 22.00
3.5-inch vegetative annual 18 count flat; 11.76 sq.it. 2.49 29.00
14-inch mixed hanging basket 20 0.36 sq.ft. 69,99 25.00
16.inch mixed tub 24" 0.25 sq. .1t 85,99 23.00
1-inch mixed hanging basket 18"; .44 aq.fi. 34,849 15.40
606 cell pack zeed annual 6 packsflat; 4,00 sq.ft. 2,99 11.86
g-inch New Guinea impatiens 107; 1.44 =sq.ft. 5.89 B.63
4.5-inch seed geranium 8" 2.25 =q.ft. 3.49 7.85

Commeodity Floriculture

Beginning in the early 1990s, the mass market began
itz explosive growth in the floriculture arena, Since
then, a number of traditional erop species and
container sizes have seemingly become commodity
items with accompanying declining prices. Four-inch
production and bedding packs have fallen into this
category, and many growers are strugpling to
maintain profitability with these crops,

When one considers the ranked table of gross revenue
generated by the list of crops in this case study, who
can argue that the profit centers in my operation lie in
the area of specialty vegetative annuals, large mixed
tubs, and mixed hanging baskets? The 4- and 5-inch
pots of traditional crops such as seed geraniums and
New Guinea impatiens, as well as cell packs of
bedding plants, are at the bottom of the list,

Ta be fair, however, we must acknowledge that the
commaodity crop categories are accompanied by signifi-
cantly higher production volume. I have a higher
demand for 4- and 5-inch geraniums and New Guiness
than I have for large mixed tubs and baskets. Life is
not as easy as deciding to =hift all of my bench space to
mixed containers — [ couldn't sell them all for the prices
I'm currently commanding. The most basic economic
law of supply and demand governs my decisions.

Product Mix Decisions

Given our current analysis, the answer to my question
“Can | afford to raize hanging baskets and large
containers on my prime benches? iz a resounding
YES! Who would argue that growing a 16-inch mixed
tub on 24-inch centers, generating gross revenue of
$23/square foot, is not profitable compared to using
that same bench space to grow 4.5-inch seed
geraniums which generate $7.85/square foot?

Consider again that I'm not interested in expanding
my production capacity. I'm in the category of prowers
who have answered the guestion “Do vou fee] that
vou're working harder and harder and making less
and less?” with a categorical YES. Building more
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greenhouses is not an option at this point, Raising the
profitability of the hench space | currently have is the
priority in our current business climate,

What will happen to the profitability of my seed
geranium crop if I shift some of its production

space to mixed containers? By growing fewer seed
geraniums, in other words limiting the supply, can 1
expect their price to rise? Taking this to an extreme,
if T limit my seed geranium production to the point
where my customers are fighting over them, shouldn't
I be able to increase my retail price? The law of
supply and demand works in floriculture just as
well as it does in any other industry. By taking
production space away from seed geraniums, my
commodity crop, and putting it into large mixed
containers, | accomplish two things that BOTH
impraove profitability, First, the mixed containers
generate a whole lot more money on the same benches
and, second, limiting the seed geranium supply will
help raise itz price and subsequent profitability.

What Do Your Numbers Say?

This may be a good time for you to start analvzing
vour own product mix using the revenue tables in
these chapters, As you begin to connect the columns
and rows to arrive at gross revenue figures for vour
operation, keep in mind the following assumptions
that have been made to keep the tables relatively
simple. First, crop shrinkage is not factored into the
tahles, It has been established that the plants NOT
sold have a significant impact on the profit of those
that are sold. Second, keep in mind that the tables
represent final spacing; progressive spacing impacts
the cost analvsiz and is accounted for in the cost
analysis spreadsheet presented in Chapter 2 (page 10),

These tables should not be used to split hairs. In other
words, without considering the cost analysis side of
the equation, T should not base a decision of whether
to grow 4.5-inch seed geraniums, which in my
example generate 37.85/square foot, or 5-inch New
Guinea impatiens which generate $8 63/square foot,
on this analysis alone. For crops whose gross revenues

Pricing and Square Foot Revenue Examples



are so close to one another, the final profit picture will
be tied to production costs,

To Space or Not to Space

Another way to use the revenue tables is to compare a
crop grown at different densities, It 1= a known fact
that giving a crop more space results, within reason,
in larger plants that command higher prices. Crop
spacing is a good distinguishing factor between

many small retail operations and large wholesale
operations. Retailers are more willing to give erops
more space and grow the crop longer in order to have
a larger, higher quality crop to market at higher
prices. Wholesale growers are not as willing to use
their production space this way, because price
pressures are greater in their arena.

An example is presented in Table 13-2, page 76, that
illustrates a single crop grown at different spacings
(densities). Consider a 4.5-inch erop grown pot-tight
- 7.11 pots/square foot with a vetail selling price of
$1.99; the same crop grown on G-inch centers — four
potsfequare foot with a retail price of $3.49; and nleo

Pricing and Square Foot Revenue Examples

grown on 8-inch centers - 2.25 potsf/square foot with
a retail price of $5.99. The revenue per square foot
generated by growing at these three densities and
prices is $14.15, $13.96, and $13.48 respectively.
On the surface, it appears that all three strategies
are sound.

Our example has some limitations however. Are the
retail prices assigned to the three crop gqualities
obtained by the various spacings realistic? Each
grower needs to base his or her analysis on realistic
prices in his or her marketplace. That said, it may be
an excellent exercise to use the table using a “what if”
approach. “If 1 give a pot-tight erop 2 inches of space,
what price do I have to get in order to generate equal
revenue?” “If [ offer quantity discounts such as *10 for'
pricing, what 15 the discounted price that will
generale acceptable revenue?” And don't forget, these
hypothetical cases need to be completed by consid-
ering the cost analysis to provide a true profit
analysis. Lastly, what percent of the crop will not
make it out the front deor? How does shrinkage affect
the profit picture?
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Table 13-2. Revenue/square foot comparisons of a single erop grown at various spacings,

Spacing Units/
{center) sq.ft. Retail Price
$0.49 059 069 079 0589 099 109 1.19 129 139 | 149 159 169 | 1.79 189

24 0.25 ' | 0 i

20 0.36 ‘ J . | |

18 0.44 NOT PROFITABLE B

15 0.64 | o i

12 1.00 T

10 1.44 1=

B 2.25 | | ]
[ 4.00 i - 476 516 556 596 636 676  T.16 7.56
5 5.76 455 513 570 628 | 685 7.43 801 858 916 9.73 [10.31 |10.89

208 | 219 | 226 |

470 493 515
8.6 876 916
1204 1261 13.19
1486 1557 16.28

5.76 | 647  7.19 | 7.91

9.35 10,07 |10.79

4 9.00 441 531 621 7.1 | 801 891 | 9.81 10.71 11.61 12,51 13.41 14.31 15.21 16.11 17.01 1781 1881 20 21
35 11.76 576 694 B.11 929 |10.47 11.64 1282 13.99 15.17 1635 1752 1870 20 21 | 22 @ 23 | 25 26 27
3 16.00 784 | 944 1104 12684 1424 1584 1744 1804 21 (2224 24 | 25 | 27 | 20 | 30 | 32 | 38 35 | 87 |
6/1020* 4.00 L1 1476 516 556|596 636 | 6.76 | 7.16 | 7.56 | 7.96 | 8.36 876 916
HIT020* b33 [4.74 528 | 581 | 634 688 | 7.41 T94 | BAT I 901 954 1007 1061 11.14 11.67 12.21
Spacing Units/
{center) sq.ft. Retail Price
239 | 2.49 2-75_{'__3‘-511;2;'!&., 899 | 449 499 549 649  6.99 | 749 | 790 | 849 | 800 949 999
| g 0.25 It e =
a0 0.36 | | | S
18 0.44 f i 1 Tl i s 1 I
15 0.64 L | | 479511 543|575 607 639
12 1.00 ! | 1 1499 549 6.49 | 699 | 749 | 799 R49 899 948 999

1151 12.23 12,95 13.67 1439

* cell packs; 6 packs per 1020, B packs

14.60 1573  16.85 (1798 1910 20 21 22
15.96 | 17.96 22 26 28 @ 90 | Se | 44 | 96 38 40
5 576 | 13.77 1434 /1607 16651722 20 | 23 | 26 | 29 | 32 | 35 | 37 | 40 | 43 | 46 49 | 52 | 56 _ 58
45 711 16991770, 20 | 21 | 21 | 25 | 28 | 32 35 | 39 | 43 | 46 | 50
4 9.00 21 | 22 1 35 | 28 :_2;7 31 | 36 | 40 | 45 | 49
35 11.76 28 | 29 | 83 | 34 | 35 | 4) | 47 UNREALISTICALLY PROFITABLE
3 16.00 38 40 | 45 48 | 48 | | | JIE
&/1020* 4.00 956 560 628 650 1196 139061596 17.96. 20 22 24 26 | 28 | 30 | 32 34 36 38 40 |
81020* 5.33 12,74 13.27 14.87 1640 (1604 1860 21 | 24 27 | 29 | 32 | 35 | 37 | 40 | 43 45 48 6
Bold prices: psychological price points.




Chapter 14
Completing the

Profitability Equation

The final step in the profitability equation reguires
the basic mathematical function of subtraction. Once
revienue and costs of production have been caloulated
for a series of crops, profitability can be caleulated
using the equation: Profit = Revenue — Costs,

The table from the previous chapter that ranks crops
produced in my greenhouse duning the spring of 2004
will be expanded in this chapter to complete the
profitability discussion. The completion of this
exercise will help me determine crop production mix
for 2005 and advance my niche marketing strategies
for upeoming sensons, The following table (Table 14.1)
is reprinted from the previous chapter and ineludes
gross revenue figures, on a square foot basis, for the
eight erops discussed. Revenue was caleulated based
on crop spacing (density) and retail selling price using
revenue tables from Chapter 12,

Production Costs

Several columns will be added to Table 14-1 to
complete the profitability equation. The new columns
are added next, accompanied only by the table’s first
crop for simplicity,

First, a column representing cost of production on o
per-unit basis s inserted in the table and titled

Peter Konjoian, Konjoian's Floriculture
Education Services

“Cost/pot.” Numbers in this column were caloulated
using the cost analysis spreadsheet developed by Dr.
Jim Faust in Chapter 2 {(page 10). For this discussion
of the profitability equation, the spreadsheet analvsis
was only followed through to the cost/pol number.

Second, to compare different crops as we did in the
revenue discussion, the cost/pot is transformed into
“eost/square foot.” This calculation 1s based on crop
spacing {density}: it is calculated by multiplying the
density (number of units per square foot) times the
cost per unit. In the 804 cell pack example in the
table, the cost/square foot is ealeulated by multiplying
the number of packs/square foot (5.33) times the
eost/pack ($1.79): 5,33 x $1.79 = §8.54,

Third, profitability of this crop is ealeulated by
subtracting the cost/square foot from the
revenuefsquare foot. In this example of 804 eell packs
of vegetative annuals, the Revenue — Costs = Profit
calculation is: $32.00 — $9.54 = §22.46.

Summarizing the analvsis: the production of vegeta-
tive annuals in 804 cell packs that retail for
£5.99pack generates $32.00/square foot in gross
revenue, costs 39.54/square foot to produce, and vields
£22 46/zquare foot 1n profit.

Table 14-1. Revenue per square foot of various crop entegories as a function of erop density and retail selling price,
Spacing; Density Retail Revenue

Crop Description {units/ft2) price($) (&/fe)*
B4 cell pack vegetative annual 8 packa/fNat; 5,34 f2 5.99 32.00
14-inch mixed hanging bhasket 200; 0,36 N2 (SR 25.00
A.5-1inech vegetative annual 1801 fat; 11.76 N2 249 29.00
16-inch mixed tub 24" 0.25 fc= 79.99 20.00
10-inch mixed hanging basket 18" 0.44 fi= 20.99 13.20
606 cell pack seed annual i packs/fnt; 4.00 fi? 295 1186
S-inch New Guinea impatiens 10%; 1.44 fe 5.99 H.A3
4.5-inch seed geranium B 2.25 s 3.49 7.85
* Revenues groater than $20.00 rounded to nearest dollar

Spacing; Density Retail Cost/ Revenue Cost/ Profit
Crop Description (units/f2) price($) Pot (S/f2) ($/Ft2) (S/F2)
804 eell pack vegetative annual 8 packaMat; 5,33 580 L79 22,00 9.54 22 .46

Completing the Profitability Equation
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The Big Picture

The complete table is presented in Table 14-2 and
includes production costs and profit caleulations for all
eight crops in the case study. It is interesting in this
analvsis that the ranked order of erops that was based
on gross revenue/square foot did not change upon
completion of the profitability calculation. Note that
the crop of 804 vegetative annuals returned the
highest profit/square fool on my entire range, more
than 322/=zquare foot. This item was added to our
production mix mainly for our do-it-yourselfers, those
gardeners who already have pots and hanging baskets
and enjoy planting their own containers (Figure 14-1).
The small cell size i= also appropriate for our
customers who want to replant strawberry jars with
more than seed bedding plants (Figure 14-2)

The 3_5-inch vegetative annual, also referred to as an
“18017 flat, 1= the next item on my list of profitable
crops, vielding nearly $20square foot in profit. Our

largest mixed bazkets and tubs follow at just under
219 and %1 Tsquare foot, respectively. Once we get to
the more traditional items = namely 10-inch haskets,
bedding packs of seed annuals. 5-inch New Guinea
impatiens, and 4.5-inch seed geraniums, the
profitfaquare foot drops to less than 310,

This analysis and table has really opened my eves as
Lo "u'l-'hi"lt l?]'('I'EH"\- ang rl‘:lﬂ]ﬁi[l;; I['III”E,‘_'!.' .',"II'IILl "J\'I'_li_”_ {']_"I'][J'\' are
approaching commodity environments (Figures 14-3 to
14-7). Production decisions cannot be made ,-c-::.]|_-|_1.' 01
these numbers, however, | could never replace all of
my traditional erop production with specially crops,
because there is a limit to how many of these unusual
items my clientele demands, The volume of the
business penerated by 4.5-inch seed geraniums and
J-inch New Guinea impatiens still contributes
significant profit to my operation.

Another way to use the numbers generated by this
profitability analysis is as follows. Each season 1 try

Table 14-2.

Spacing; Density Retail Cost/ Revenue Cost/ Profit
Crop Description (units/ft2) price(s) Pot (S/ft2) {S/t2) (S/ft2)
204 cell pack vegetative annua 8 packs/lat; 5.33 fi2 5,85 1.79 32.00 89.54 2246
A.5-inch vegetative annual 1801 flat; 11.76 f* 2.49 0.9 28,140 006 15,94
14-1inch mixed hangng basket 20°; 0.36 fi2 659.949 17,64 2500 6.35 18,656
LG-inch mixed tub 24" 0,25 f2 H9.499 24 36 23.00 609 16.91
10anch mixed hanging basket LE"; .44 fi 44.99 12.59 15.40 5.54 9.86
606 cell pack seed 6 packs/flat; 4.00 f2 2498 1.21 11.86 §.84 7.02
He-inch New Guinea impatiens 10" 1.44 fis 5.99 2.06 a.63 2.97 5.66
4.5-inch seed geranium 8" 2.95 fi= 3.49 1.41 T.85 317 4.68

Figure 14-1. Offering 3.5-inch pots of iterms displayed in
larger containers allows consumers to choose a retail price
point that fits their '::ul_,--jget_
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Figure 14-2. Small plants can be very profitable for
CONSUMmers |UDA'-|'|[_= Lo replant containers such ag strawberry
jars with small openings.
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Figure 14-3, Fourpacks ot helichrysum retail tor 35.99 and Figure 14-5. Six-packs of New Guinea impatiens (three
generate a profit of 522 44 per square foot. Cuttings are packs per flat] are equivalent to 3.5-inch production with
stuck directly into the cell packs, treated with Florel, and 18 plants per flat and can be quite profitable.

finished in six weeks.

Figure 14-4, Calibrachoa grown in 3.2-inch pots lan Figure 14-5. A 14-inch mixed tub retailing for $89.99
1B-count flat) generate $19.94 profit per square foot., generates significantly mare profit per saquare foot than
4:5-inch seed geranium production,

Figure 14-7. A mixed
10-inch basket

Completing the Profitability Equation 79



to adentify the most and least profitable items in my
product mix. Production is either reduced or
eliminated completely for the least profitable itemis)
to dedicate more preduction space to Increasing
production of the most profitable itemi(s). Remembaer
one caveat | mentioned earlier; I am not interested in
E';'GI:I-'II'I(“HH FI!'EHill('T]I.Il'I HEI:“.'E.' |['| 1]“_‘ l_'l_.”'rﬁ'['ll. I'l;'lll'llll'lli.q'
climate. See Fipures 14-8 to 14-11,

Do Gross Revenue and Profitability
Always Correlate?

In this caze study, it 12 very clear that gross revenus

and profitability correlate well. In fact. the discussion
presented in Chapter 13 was accurate: using
revenussgquare T !]'.._'Hrt"- h{tﬁ 1'"'_'1_"]\ an accurate
analvsis on which | can base production and

Figure 14-8. Shifting this house from traditional 4.5-inch
production to mixed baskets and containers has signifi
cantly Increased the [:r:;--"ira:':iI-T\_\.r of the [_'-rr,\dl_lr_lu;w' Space

Figure 14-%. [raditicnal Mew Guinea impatiens production
showing S-inch pots on benches and hanging baskets

Ao

Bl

marketing decisions. However, revenue and profit will
not always correlate this well. Costs of production
always influence their relationship and need to be
established, at least to form a solid baseline,

A return to the pH analogy presented in this book's
introduction can help us once again, this time to
understand this (:Ilr'l1']:ll]1ll1 !':1|'[u:|', We recommend
testing media pH throughout a erop's production cyele,
but we only need to test our irrigation water pH and
alkalinity two or three times each vear. Think of
performing the cost analvsis as often as is needed to
become confident in the numbers. Unless input costs

change drastically and suddenlv, a pood baseline can

be established with only an oceasional cost analysis
(On the other hand, routine revenue analvsis using
crop spacing and selling price as factors can offer
valuable insight to maximizing profitability

Figure 14-10. Here, S-inch MNew Guinea impatiens ane
spaced on 10-inch centers

Figure 14-11. Seed geranium production; 4.5-inch pots
spaced on B-inch centers.
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What's the Answer?

This discussion is NOT inferring that controlling costs
of production is not important in today’s commercial
greenhouse, Growers who do not control their produoc-
tion costas are often those who are forced out of
business, However, as important as it is to control
production costs, this case study shows that other
factors can be even more influential in maximizing
sreenhouse profitability, Production decisions based
on container size, spacing. and selling price can have
siznificantly more effect on maximizing profitability
than meraly trving to cut costs, Growers can occasion-
ally become enamored with focusing on the wrong side
of the profitability equation by applying oo much
attention to eutting production costs.

Learming to trust the economic law of su |]p]_' and
demand can help a business find its most profitable
niche. Returning to my case study, the profitability
analysis proves that taking bench space in my range
out of traditional erop praduction such as 4.5-inch
seed geraniums and 5-inch New Guinea impatiens
and replacing it with interesting sizes of vegetative
annuals and mixed containers accomplished twao
things that BOTH improve overall profitability.

Firat, it's'a no-brainer to grow as many of these
specialty crops as my customers want to buy. Money
would be left on the table by not recognizing their
desire to purchase new and different plant material in
sizes that range from extremely small to extremely

Completing the Profitability Equation

large, Second, reducing the quantity (supply) of seed
peraniums and New Guinea impatiens should eventu-
ally stimulate how my custemers see these crops
(demand). The result should be higher prices for these
traditional items due to limited supply. Shafting my
production philosophy to accommodate these two crop
categories is an excellent way to maximize overall
profitability {(Figure 14-12).

Figure 14-12. Shifting production space from 4-inch crops
to large mixed containers has improved overal| profitability
and exploits a niche market opportunity.
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Chapter 15

Profitability in the

Greenhouse Industry

In the previous chapters of this book, you have
learned how to determine resources used to generate
income from different greenhouse crops. This chapter
will discuss how to evaluate the overall profitability
and financial performance of vour greenhouse
business. Profitability is measured as the level of net
returns to the business operator{s) and unpaid family
member(s) for their labor contribution, management
effort, and equity capital. Financial performance of a
business can be assessed by comparing vour business
with others in the same industry (benchmark compar-
ison), tracking the business's performance over time
itrend analysis), or assessing it against vour own
management objectives.

Measuring Profitability of
Your Greenhouse Business
-~ The Income Statement

Profit is the difference between sales and costs of
production and is measured by constructing an
acerual income statement — more specifically, an
income statement that makes acerual adjustments,
An income statement is a summary of receipts and
expenses for a specific accounting period (usually a
vear). Many greenhouse businesses keep records for
tax purposes on a cash basis. However, cash
accounting only reveals money receved or spent
during the vear. When income and expenses associ-
ated with a product are not ineurred in the same
accounting period, acerual adjustments need to be
made to cash accounting to refleet the true receipts
and expenses in that particular time period,

For example, expensez are incurred and paid to
produce a spring bulb crop in November and
December of one vear, but the crop is not sold until
the following January and February {the next
accounting year); or a poinsettia crop is sold in
November and December of one vear, but payments
are not received until January or February of the
following aceounting vear. In these situations, acerual
adjustments need to be made to reconcile the true
receipte and expenses associated with marketing and
production of specific crops in the given year.

When constructing an income statement to evaluate
business profitability, accrual adjustments need o be
made to cash receipts and expenses for chanpges in
inventories of products and supplies, prepaid
expenses, and accounts pavable and receivable during
the accounting period. The following two examples

B2

Wen-fei L. Uva, Cornell University

demonstrate how to make acerual accounting adjust-
ments to cash receipts and expenses. If it seems to be
too confusing, work with vour accountant to make
thosze adjustments, — but do not =kip it. If your income
gtatement is based only on cash transactions, it may
take a vear to realize that a buginess is experiencing a
lozs and the extent of the loss. That will greatly
hinder vour ability to respond in a timelv manner to
stop the loss and prevent an adverse impact on vour
business.

Example 1 shows some situations in which we will
need to make accrual adjustments to cash sales for
accounts receivable and inventory changes during
the accounting vear, Changes in accounts recelvable
and inventory during the accounting vear can be
determined by comparing the differences between the
beginning and ending aceounts receivable values ar
the beginning and ending inventory values, The
beginning acecounts receivable and inventory values
ean be obtained from the previous vear's balance
sheet, and the ending aceounts receivable and
inventory values can be obtained from the current
vear's balance sheet.

If vou have cash receipts of 2100000 during the
accounting yvear, and the ending accounts receivable
excecds the beginning accounts receivable by $10,000,
a positive adjustment of 310,000 to the cash income is
required to indicate that, in addition to the cash sales,
vour true total income for the accounting vear
includes additional sales made during the accounting
vear, but you have vet not received the pavments at
the end of the vear, Therefore, the acerual sales are
110,000, On the other hand, if the beginning
aceounts receivable exceeds the ending accounts
receivable by $10,000, a negative adjustment of
$10,000 to the cash income is required to indicate
that, some of the cash receipts are from pavments
made for sales occurred in the previous accounting
vear and should not be included in income for the
current accounting vear, Therefore, vour accrual sales
are HH0,000,

Bimilarly. if you have cash receipts of 100,000 during
the accounting year, and the ending inventory excecds
the beginning inventory by §10,000, a positive adjust-
ment 15 required to reflect the fact that some of the
products produced during this period remain in
inventory and have not been sold. The accrual sales
are 110,000, Conversely, if the beginning inventory
exceeds the ending inventory by $10,000, a negative

Profitability in the Greenhouse Industry



adjustment of $10,000 is required to indicate that, in
addition to this year's production, some of the initial
inventory items were sold and are already included in
the previous years income,

Moreover, Example 2 shows situations in which we
will need to make acerual adjustments to cash
expenses for accounts pavable and supply inventory
changes during the accounting vear. Again, changes in
accounts payvable and supply inventory during the
accounting year can be determined by comparing the
differences between the beginning and ending values
for accounts pavable and supply inventory obtained
from the previous and current vears' balance sheets.

If vou have cash expenses of $20,000 during the
accounting vear, and the ending accounts payable
exceeds the beginning accounts receivable by $1,000,
a positive adjustment of £1,000 to the cash expenses
18 required to indicated that, in addition to the eash
expenses, your true total expenses for the accounting
year includes additional expenses vou made during
the accounting year, but you have not yet paid for
them at the end of the year. Therefore, the accrual
expenses are $21,000. In a case when the beginning
accounts payable exceeds the ending accounts payable
by $1,000, a negative adjustment of 1,000 to the cash
expenses 18 required to indicate that some of the cash
expenses are used to pay for expenses ineurred during
the previous accounting year and should not be
included in expenses for the currentl accounting vear.
Therefore, your accrual expenses are $19,000.

In contrast, if vou have cash expenses of 220,000
during the accounting year, and the ending supply
inventory exceeds the beginning supply inventory by
1,000, a negative adjustment is required to reflect
the fact that some of the supplies you purchased
during this period have not been used in production
this year, Therefore, the accrual expenses for your

production this vear should be $19,000, Finally, if the
beginning supply inventory exceeds the ending supply
inventory by $1.000, a positive adjustment of $1,000 is
required to indicate that, in addition to this vear's
supply expenses, some of the supply inventory from
the previous vear was used in this year's production,
So the acerual expenses for your production this year
should be $21,000.

An mcome statement lists receipts (revenue),
expenses (variable and fixed costs), and profit (net
income) in a structured format. Table 15-1 (page 84)
shows a sample income statement for a greenhouse
business with 40,000 sguare feet of production area.
Many of the revenue and cost items in this table are
discussed in previous chapters. There is more than
one way to categorize them. You should organize them
in a way best suitable for vour own management
purpose. Profitability in the income statement is
expressed in the following ways:

» Gross Margin: It iz the difference between the
acerual revenue and the acerual variable costs
and 8 often expressed as a percentnge of sales
(recoipta), It i what is available to contribute to
fixed costs and profit after the variable costs have
been paid. A competitive benchmark for small
businesses is a gross margin of 30 percent to
40 percent. The average gross margin for a survey
with 45 New York greenhouse businesses is
28.3 percent in 2001, and the top 20 percent of
these greenhouses with the highest gross margins
averaged 37.2 percent.

* Net Income or Profit Margin: It is the differ-
ence hbetween total receipts and total expenses
{variable and fixed costs). Net income i the total
combined return to the greenhouse operator and
other unpaid family members for their labor,
management, and equity capital, Generally, a
small business needs to aim for a net income of

Example 1. An Accrual Adjustment to Sales,

Eﬁlh.&ﬂlﬂl ‘hange 10 Accounts Hee CANE AN CCo ﬁj.‘ﬂ'_ﬂ,ﬂ.l_ﬁﬂll:ﬂ
£ 10000600 Increased by 10,000 (+ $10,000) £110,000
£100,000 Decreased by 1OGOO0 (- $10,000) SO0, 000
£100,000 Increased by 10,000 (+ £10,000) £110,000
100, (00 Decreased by 10,000 (- £10,000) 90, (MN)

Example 2. An Accrual Adjustment to Expenses,

{. I I- [ui] g ';] EI:II!I!IIE Ei!mhl ﬂ"n'n“ an EI‘.‘EHDIIEIE Een'gﬂ ﬂﬂ't"!l E:m-n:gﬁ
§20,000 Inereased by 1,000 (+ $1,000) $21,000
H20,000 Decreased by 1000 (« $1,000) H18.000

Cash E ) ity Byl | g ki | A LK
20,000 Increased by 1,000 (. $1,000) $19,000
20,000 Decreased by 1,000 (+ $1,000) §21,000
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with 40,000 square feet of production area™

Table 15-1. This iz an example of an annual accrual income statement for a representative greenhouse business

Total Amount S/t S/SFW % of sales
RECEIPTS
Wholezale preanhouse crops $366,667 $0.16 Z0.2a5 (2. 1%
Retail greenhouse crops 208,472 2591 20.134 35.8%
Other income 14,861 §0.37 F0.010 2.5%
TOTAL ACCRUAL INCOME (A) $588,890 $14.75 £0.278 T00.0%
EXPENSES
Hired Direct/Production Labor $159,890 £4.00 £0.102 27.1%
Seeds and Plante 109,802 $2.75 20,070 18.6%
Fertilizer and Spray Chemicals 9355 $0.23 20,008 1.6%
Soil Mix Components 16,020 $0.40 S0.010 2.7%
Packaging Materials 28,478 $£0.71 0,018 4.8%
Hard GoodsMerchandise 31,672 $0.79 F0.020 5.4%
Indir riahle C
Hired Indirect/Office Labor $13,759 $0.34 $0.0089 2.3%
Advertising $12.879 $0.32 f0.008 2.2%
Heating Fuel 36,467 $0.81 $0.023 6.2%
GasTiesel 4.301 $0.11 $0.003 0. 7%
Electricity 8,570 021 F0.005 1.5%
Water/Sewage G683 .02 F10.000 0. 1%
Telephone 3,275 0,08 S0.002 0.6%
Trucking/Shipping (Freight in and out) 8,857 F0.22 F0.006 1.5%
Greenhouse Tools and Other Mise. Supplies 1,763 F00.04 80,001 0. 3%
Sales Tax 5,768 20.22 50,006 1.5%
Total Acerual Variable Costs (B) £454.559 $11.35 £0.289 77.1%
ACCRUAL GROSS MARGIN (A - B) £135,331 £3.39 E0.0890 22.8%
Fixed/Overhead Costs
Interest 13,915 0,35 H0.009 2.4%
Depreciation 20,243 #0.51 20,013 3.4%
Insurance 14,097 £0.35 £0.009 2.4%
Repairs, Buildings 8289 80,21 H0.005 1.4%
Repairs, EquipmentVehicles 9019 &0.25 S0.006 1.7%
Property Taxes 5,314 $0.13 $0.003 R
Lease/Rental 4,142 HO.10 $0.003 0, 7%
Land Hent 7,462 §0.19 0,005 1.8%
Office Supplies 4,388 k.11 F0.003 0. 7%
Professional Fees 3,922 .11 F0.00:3 (. 7%
Education & Training 1,210 003 20,001 0.2%
Miscellaneous 15,920 20h40 20,010 2.7%
Total Acerual Fixed Expenses (C) £108,821 $2.73 50,070 18.5%
TOTAL ACCRUAL EXPENSES (D = B+C} S563, 378 SI4.08 £0.3258 85.6%
ACCREAL NET INCOME (A - D)) E26,512 .66 £0.020 4.3%

business records (Uva and Richards, 2003).

* Source: Average acerual income statement for 45 New York greenhouse businesses, derived from their 2001
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£40,000 to 50,000 per owner or per family, or a
profit margin of 10 percent to 15 percent.
According to the survey with 45 New York
greenhouse businesses, their average profil
margin was 5 percent in 2001, and the top 20
percent greenhouses had an average profit margin
of 14 percent,

In addition to measuring profit and providing
information to calculate profitability, the income
statement allows the business owner to evaluate
levels of receipts and expenses in different categories.
The top four or five key expenses should be evaluated
to determine if changes will increase profits, Any
change in expenses must be compared to the expected
effect on receipts. Although it 18 intuitive for business
operators to want to reduce costs, o word of caution is
that reducing expenses will not always result in
increased profits, In fact, in some cases, additional
spending on certain items, such ag special growth
hormone to improve product quality or advertising to
expand marketing effort, may increase sales and/or
operating efficiency and in time Increase net income,

Other measures of economic efficiency often caleulated
when reviewing the income statement are:

* The Rate of Capital Turnover: This measure 18
an indication of how efficiently capital is being
uged in production, This equals the value of
production per dollar of assets and is caleulated by
dividing the value of production (total receipts) by
total capital (total business assets), The inverse of
the capital turnover rate is the number of years it
would take to produce products with a value
equal to the total capital invested in the business.
For example, a rate of capital turnover equal to
0.3 or 30 percent indicates the value of production
is equal to 30 percent of the total capital invested
in the business. This value means it would take
3% years to produce products with a value equal
to the total capital investment,

* The Ratio of Cost of Production Relative to
the Value of Production: This invelves dividing
cost of production by the value of production. It
measures the input costs required to produce a
dollar of output. When this ratio is equal to or
greater than one, the business has zero or
negative profitability,

* Return to Capital: This is also called the return
on investment and is caleulated by net income -
value of family unpaid labor - value of operator's
labor and management + interest paid divided by
average capital investment. It is 0 measure of how
effectively the business uses the money (borrowed
or owned) invested in its operations. The goal for
the rate of return to capital should approximate
the interest on borrowed capital. When return on
capital is expresged ag a percentage of total farm
assets, it allows ensy comparison with returns
from other investments. When the return on

Profitability in the Greenhouse Industry

capital is lower than returns from other invest-
ments (i.e. stock markets, other companies) which
you could potentially invest your money in, vou
should reconsider vour opportunity costs of
investing in the greenhouse business and vour
personal and business goals,

* Return on Equity: The rate of return on eguity
indicates the percentage return to the owner's
personal or equity capital, and it is calculnted by
net income divided by the average of the owner's
equity. It should be greater than rate of return to
capital if any borrowed money is used in the
business. It indicates that the average return on
borrowed capital is greater than the interest rate
paid for its use. The rate of return on equity
is perhaps the most important measure of
profitability, because equity is the capital which
would be available for alternative investments if
the business is liquidated.

These caleulations as well as the prior measure of
efficiency are highly variable between greenhouse
types, and therefore should be compared to accepted
or identified industry standards — benchmarking,

Evaluating Your Financial Performance -
Benchmarking and Trend Analysis

Knowing how vour business compares with others
in the industry helps vou evaluate your business
performance, identify strengths and weaknesses of
vour operation, and set meaningful goals, It is
important to do benchmarking on a timely basis
(i.e. annually at year-end) and in a consistent format.
Several types of benchmarks are commonly used for
assessing performance when reviewing the income
statement: production efficiency (sales/square foot
week), cost efficiency (total cost/square foot week),
and labor efficiency (sales'worker equivalent or
sales/dollar of labor expense).

As mentioned before, different business practives in
different industries will result in very different
benchmark measures, even different business types
in the same industry. Tables 15-2 and 15-3 (page 87)
show some examples of greenhouse industry average
henchmarks by marketing channels (wholesale and
retail) from a New York study (Uva and Richards,
20003). The retail sector in the greenhouse industry
has a relatively low barrier of entry. The New York
study included some small start-up retail greenhouse
operations, which tend to be less efficient. On the
other hand, the wholesale greenhouses in the study
are in general larger and more established operations
than the retail greenhouses in the same study. As a
result, the average profitability measures for the
wholegale greenhouse sector seemed to be better than
the retail greenhouse sector in this study.

When comparing the finaneial performance of the top
20 percent greenhouse businesses in the retail and



wholesale sectors, the two groups have comparable
profitability (gross margin and profit margin). Retail
operations have a higher average net income per
sguare foot week ($0.54) than that of wholesale
operations in this study ($0.42), but most retail
greenhouses in New York do not operate year-round
and many whelesale greenhouses do, It resulted in the
overnll comparable profitability for these two groups.

In addition, wholesale and retail greenhouses face
different customer and market demands. Wholesale
greenhouses produce higher volume, but receive lower
prices for their products. Increasing production and cost
efficiencies is the key for improving profitability for
wholesale greenhouse operations. On the other hand,
retail greenhouses generated higher average sales per
square foot week, because they have more contral over
their product prices and receive the full end-consumer
apending. However, retail usually requires more
customer service and labor, a more diversified product
mix, and a more complicated pricing system. As a
result, the efficiency benchmark measures are different
hetween wholesale and retail greenhouse sectors, and it
is necessary to look at them separately and compare
vourself to the category that fits vour operation better,

There are many more types of benchmarks that could
be used by greenhouse managers to evaluate their
businesses, Individual greenhouse businesses might
find one analvsis more useful than another.
Relationships between benchmark measiires are
complex and should be considered in the context of
production and/or business cveles. Benchmark
analysis is part of the big picture. It ean also help vou
communicate with yvour bankers or investors on how
well your business is doing in comparison with others
in your industry.

Industry benchmarks may not always be available for
your type of business or your specific geography
location. Therefore, in addition to comparing with
others in the industry, another approach to assess
vour business performance is to evaluate the progress

of your business over time or conduct & trend analvsis,
You will want to compare the key variables, e.g. gross
receipts, total expenses, labor expense or some other
key expense item, net income, and net worth, This
analysis will indicate how well yvou do over time and
display the impact of different investment projects
and business changes on your financial performance.
You may also want to compare the growth trend of
vour receipts and income with a general economic
index, 1.e. Consumer Price Index (CPT), to ensure that
the growth of vour business is keeping up with the
general economic growth and inflation,

You can also evaluate how well your business is doing
by comparing the performance indieators with your
own objectives. Some good indicators to use are return
on assets and return on equity, and the ohjectives
need to be SMART - specific, measurable, attainable,
rewarding, and with a timeline, Setting optimistic but
realistic objectives can help yvou push vourself toward
your management goals,

As greenhouse operators face more and more price
and market pressure, accurately caleulating costs and
closely monitoring the business's financial health will
be the first line of defense. While knowing vour
profitability figures and financial ratios is not a
substitute for good management, it is an important
tool to help vou make informed management
decisions. Greenhouse operators need to set goals and
measure performance throughout the vear. This can
lead to a shift in production and marketing efforts to
more profitable crops and markets. Business success
isn’t simply “what you end up with,” but something
that is planned.

Reference
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Management, Cornell University, Ithaca, New York.
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Table 15-2. Examples of wholesale greenhouse financial performanee benchmarks.

Average Top 20%

Profitability Measures

Met income per square foot week 20034 S0.070

% Grogss Margin A0.8% 40,3%

% Profit Margin B.1% 91.8%

Return on Equity 9.1% 48.4%
Producti fficiency Measures

Sales per Square Foot Week Greenhouse Area $0.35 Hi0.42

Total Cost per Square Foot Week Greenhouse Area %032 B0.18

WVariahle Costs as % of Sales 69,24, 47.4%

Fixed Costs as % of Sales 22,74 18. 7%
Labor Efficiency Measures

Greenhouse Area (ft2) per Worker Equivalent 5,502 fi2 14,564 ft?

Sales per Worker Equivalent £101,9581 150,451

Hired labor cost as % of sales 24.1% 5.4%

* Source: Data analysis derived from the 2001 business records of 45 New York greenhouse businesses

(Uva and Richards, 2003).

Table 15-3. Examples of retail greenhouse financial performance benchmarks.

Average Top 20%
Profitability Measures
Net income per square foot week S0L026 F0.114
% Gross Margin 26.2% 39, %
% Profit Margin 2.50% 21.0%
Return on Equity i i 23.5%
Production Efficiency Measures
Sales per Square Foot Week Greenhouse Area 0.51 $0.54
3 ures
Total Cozt per Square Foot Week Greenhouse Area 0,49 H10.30
Variable Costs as % of Sales T73.8% 57.2%
Fixed Costz azs % of Sales 23. 7% 11.3%
Labor Efficiency Measures
Greenhouse Area (ft®) per Worker Equivalent 7.115 fte 8,494 f2
Sales per Worker Equivalent §8:4,843 £105,769
Hired labor cost as % of sales 23.1% 10.5%

* Snuree: Data analysis derived from the 2001 business records of 45 New York greenhouse businesses

(Uwva and Richards, 2003).
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