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Tool to Help Decide if Your Greenhouse is in the Green ($)
Dr. Robin Brumﬁeld, Professor and Extension Specialist in Farm
Management, Rutgers University, 55 Dudley Road,
New Brunswick, NJ 08901-8520
Index words: Cost accounting, greenhouse, budget
2003 marks the 1st time in at least 12 years that a year-over-year increase was
not recorded for the wholesale value of ﬂoriculture crops, (USDA, 2004). After
a decade of a phenomenal 10 percent growth per year in the 1980’s, the U.S.
green industry experienced strong but slower growth during the 1990’s of about
5 percent annually (USDA, 1999b and 2002, Johnson and Christensen, 1995;
Johnson, 1988, 1991, and 1992; Johnson and Johnson, 1993: Brumﬁeld, 2003).
Greenhouse ﬁrms are diversiﬁed multi-crop ﬁrms. They need to know which
crops are most cost-effective for their operations so they can determine the
most proﬁtable marketing mix. It is difﬁcult for an operator to determine how
changing crop mixes may impact the ﬁrm’s scope efﬁciency (cost saving from
diversiﬁcation. With the increase in competition, they may reduce their marketing
and production risks by changing their crop mix and specializing in the most
proﬁtable crops and purchasing less proﬁtable crops from other producers
and then marketing them to their customers. To make these decisions, they
ﬁrst must calculate the costs of producing each crop, including the breakeven costs. They need to identify the most costly input costs and monitor
them closely.
Nature of Work: A Risk Management Education Grant funded two hands-own
workshops targeted at greenhouse owners. The workshops asked business
owners, “Do you really know for sure or do you wait for your accountant to tell
you?” We showed producers how to manage ﬁnancial risks by helping them
better manage their greenhouse costs. Using existing records, they could
analyze incremental production costs and track ﬁnancial categories typically
found on income statements. They learned how to calculate total costs, and
net returns per plant. From this information, they could determine what are their
winners and losers, and thus manage ﬁnancial and production risks.
Results and Discussion: The market has become extremely competitive. All
owners of greenhouse businesses know if their business is making money. But,
which crops are making money, and which ones are losing money? Or more
optimistically, if a grower makes money on everything, which crops make the
most? Once producers know this, they can look at ways to increase sales of the
proﬁtable crops, or ﬁnd ways to cut costs on the less proﬁtable ones. They can
decide to drop unproﬁtable crops, or consider new ones.
To answer these questions, we need a little more information:
1.

Income statement or Schedule F or C.

2.

What is the selling price of each crop?

3.

How many square-feet of space does each crop take on the bench?
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4.

How many pots or ﬂats of each crop are produced?

5.

What percentage of each crop is sold?

6.

What are the production costs for each crop.

Even if producers don’t know the answer to questions number 6, they can still
get a rough idea of production costs for each crop by knowing the ﬁrst 5 items.
They can then calculate costs for each crop based on a per square feet per
week allocation of all costs to each crop.
A simple Greenhouse Cost Accounting program, developed in Microsoft Excel
and distributed by Rutgers University lets producers determine the costs and
returns of each crop that they produce. We looked at a hypothetical 20,000
square-foot greenhouse with simple production schedule of only 5 crops:
Petunia ﬂats, Marigold ﬂats, Geraniums ﬂats, Geraniums in 4-inch pots, and
Poinsettias in 6-inch pots (Table 1). We found that the most proﬁtable crop was
not always the most proﬁtable per square foot. In this example, marigold ﬂats
are the most proﬁtable crop per pot (per unit), but geraniums in 4-inch pots are
the most proﬁtable crop per square-foot. Geraniums in 4-inch pots are sold at
the lowest price per unit of any of the crops in the example, but they take up far
less space than a ﬂat, and are the most efﬁcient user of space. Geranium ﬂats
get the highest price per unit of any of the crops in the example, but they take
twice as long to produce as marigold ﬂats, so they make only a third of the proﬁt
that marigold ﬂats do. Poinsettias in 6-inch pots were the losers. Each pot lost
$0.18, and the net loss on the poinsettia crop was $2,605. Of course, all of these
ﬁgures will change for individual businesses, but look how much data we can
get from taking information from a Schedule F (or Schedule C for corporations)
and some simple cost per crop information.
Let’s just review what we did to get these ﬁgures. We entered all of the costs
for a year for the entire greenhouse. We entered the total square-feet area,
the percentage of that area used for production, and the weeks in production
(Table 2).
We had some estimates of production costs for these costs in our example, so
we entered them (Table 3). A look at the results showed geraniums in 4-inch
pots making the most proﬁt, and poinsettias losing $0.18 per pot, or $0.01 per
square-foot. But, is it always a smart move to drop an unproﬁtable crop? Let’s
see what happens when we drop poinsettias. Without poinsettias, income drops
by $73,855 (Table 2). We drop the variable costs listed in Table 3 from the crop
section and the income statement (Tables 2 and 3). We reduce the weeks in
production from 29 weeks to 15. We have just eliminated the only unproﬁtable
crop, so we should be making more money, right? Think again. Poinsettias may
have been losing money, but each pot was carrying $4.01 of overhead costs. In
addition, they were carrying all but $0.18 of the variable costs.
When they are no longer in the picture, the other crops must carry the overhead
costs, and then, every crop becomes unproﬁtable except for geraniums in
4-inch pots. The entire business is losing over $45,000 instead of making
money as it did when we grew poinsettias. A sounder option might be to look
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as possibly raising the price of poinsettias. A $0.20 price increase would make
them a slightly proﬁtable crop instead of one which loses money. Looking for
more sales of geraniums in 4-inch pots should also be considered. A closer
look at the overhead and variable costs to ﬁnd ways to be more efﬁcient should
also be done.
Signiﬁcance to the Industry: This example shows that knowledge of the
proﬁtability of each crop helps managers make production and marketing
decision to improve their businesses. It lets producers do some “what if”
planning on paper instead of making bigger, real mistakes in the greenhouse.
For a copy of the program, send a check for $50 to Dr. Robin G. Brumﬁeld,
Rutgers University, 55 Dudley Road, New Brunswick, NJ 08901-8520, phone
732/932-9171 ext. 253, e-mail: Brumﬁeld@aesop.rutgers.edu. Please include
your phone number and e-mail address.
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$4.99
$6.50
$1.51

$0.12

$5.89

$6.50

$0.61

Loss of unsold plants

Total costs

Sales price

$0.267
$19,110
14,680
4,430
1.51
$0.15

$0.267

$31,850

$28,852

2,998

0.61

$0.05

Square ft-wk

Overhead per sq. ft-wk

Proﬁt (loss) per crop

Proﬁt (loss) per unit

Proﬁt (loss) per sq. ft-wk

Totals costs

Sales

4,920
29,520

8,200

65,600

Square foot

$6,793

$11,335

Direct costs

Costs per crop

Proﬁt (loss)

$0.10

$3.50

$2.63

$2.27

Overhead costs

$2.27

Marigold Flats

Total direct costs

Cost per unit

Petunia Flats

$0.02

0.51

2,519

46,480

$49,000

$0.267

106,600

8,200

$18,015

$0.52

$10.00

$9.49

$0.19

$5.69

$3.60

Geranium Flats

Crops

$0.73

0.50

4,790

6,609

$11,400

$0.267

6,600

1,100

$4,847

$0.50

$1.20

$0.70

$0.03

$0.18

$0.48

Geraniums
(4-inch pots)

$(0.01)

(0.18)

(2,605)

73,855

$71,250

$0.267

225,000

15,000

$13,770

($0.18)

$5.00

$5.18

$0.26

$4.01

$0.92

Poinsettias
(6-inch pots)

Table 1. An example from the Greenhouse Cost Accounting program of output information per units and per crop.

---

---

12,133

$170,477

$182,610

$0.267

433,320

37,420

$54,760

---

---

---

---

---

---

Total
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Table 2. An example of the ﬁrst input screen, which includes income statement
and space usage information, from the Greenhouse Cost Accounting program.
Values from Income Statement (Schedule F or C)
Original
Sales
Directs costs
Seeds, cutting, or plant
Pots or containers
Growing medium
Fertilizer and chemicals
Tags
Other
Overhead salaries (including beneﬁts)
General wages (including beneﬁts)
Utilities
Heating fuel
Electricity
Telephone
Water
Overhead
Depreciation
Interest
Repairs
Taxes
Insurance
Advertising
Dues and subscriptions
Travel and entertainment
Ofﬁce expense
Professional fees
Truck expense and equipment rental
Land rental
Contributions
Bad debts
Miscellaneous
Greenhouse area (ft2)
Greenhouse space used for production (%)
(e.g., enter 75% as 75, 125% as 125)
Weeks in operation (52 if a full year)

456

$182,610

Without
Poinsettias
$108,755

$19,092
$9,490
$9,150
$1,130
$3,788
$0
$37,384
$12,111

$10,692
$8,140
$7,650
$680
$3,788
$0
$37,384
$10,041

$20,000
$3,350
$1,480
$0

$20,000
$3,350
$1,480
$0

$16,750
$16,800
$3,725
$550
$3,240
$485
$100
$345
$314
$550
$7,150
$2,000
$18
$925
$550
20,000
75

$16,750
$16,800
$3,725
$550
$3,240
$485
$100
$345
$314
$550
$7,150
$2,000
$18
$925
$550
20,000
75

29
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0.98

$6.50

Sales price

8

1.64

5,000

$0

Percent sold

Weeks to grow

Square feet per unit

Number of units started

Other direct costs

$823

$2,750

Growing medium

Tags

$2,900

Containers

$155

$1,320

Seeds or plants

Fertilizer and chemicals

$3,385

Labor

Petunia ﬂats

$6.50

0.98

6

1.64

3,000

$0

$494

$90

$1,650

$1,740

$792

$2,031

Marigold ﬂats

$10.00

0.98

13

1.64

5,000

$0

$823

$235

$2,750

$2,900

$7,920

$3,385

Geranium ﬂats

Input section (2)
Crop

$1.20

0.95

6

0.11

10,000

$0

$1,647

$200

$500

$600

$660

$1,240

Geraniums
(4-inch pots)

$5.00

---

15

1.00

15,000

$0

$0

$450

$1,500

$1,350

$8,400

42,070

Poinsettias
(6-inch pots)

---

---

---

---

38,000

$0

$3,788

$1,130

$9,150

$9,490

$19,092

$12,111

Total

Table 3. An example of input section 2, which includes information on speciﬁc crops, from the Greenhouse Cost Accounting program.
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$7.73
$6.50
$(1.39)

$0.19

$9.55

$6.50

$(3.25)

Loss of unsold plants

Total costs

Sales price

$19,110
$23,195
$(4,085)
$(1.39)
$(0.14)

$31,850

$47,773

(15,923)

$(3.25)

$(0.24)

Proﬁt (loss) per crop

Proﬁt (loss) per unit

Proﬁt (loss) per sq. ft-wk

Sales

Totals costs

$0.56

Square ft-wk

$0.56

4,920
29,520

8,200

65,600

Square foot

Overhead per sq. ft-wk

$6,793

$11,335

Direct costs

Costs per crop

Proﬁt (loss)

$0.16

$7.29

$5.47

$2.27

Overhead costs

$2.27

Marigold ﬂats

Total direct costs

Cost per unit

Petunia Flats

$(0.26)

$(5.76)

$(28,227)

$77,227

$49,000

$0.56

106,600

8,200

$18,015

$(5.76)

$10.00

$15.45

$0.32

$11.84

$3.60

Geranium ﬂats

Crops

$0.44

$0.30

$2,887

$8,513

$11,400

$0.56

6,600

1,100

$4,847

$0.30

$1.20

$0.85

$0.04

$0.37

$0.48

Geraniums
(4-inch pots)

$0.00

$0.00

$0

$0

$0

$0.00

0

0

$0

$0.00

$5.00

$0.00

$0.00

$0.00

$0.00

Poinsettias
(6-inch pots)

---

---

$(45,347)

$156,707

$111,360

$0.56

208,320

22,420

$40,990

---

---

---

---

---

---

Total

Table 4. An example from the Greenhouse Cost Accounting program of output information per units and per crop with no poinsettias.
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Financial Benchmarks for Michigan Greenhouses
Bridget Behe, Wen-fei Uva, and Jessica Hicks
Michigan
Managing limited resources of labor, time, and money are key aspects of
business management. For ﬁnancial resources, how does a manager know
if s/he is doing a good job? Certainly, examining the two primary ﬁnancial
statements, give the manager and accountant information regarding the
business performance over the last year (income statement) and at the end of
the ﬁnancial year (balance sheet). What additional information could be helpful
to determine if resources were being used wisely?
Financial benchmarks are numbers which can be derived from a sample of
similar businesses. Although benchmarks do not provide the right answer
(or what a business should be doing), They do provide business managers
with a reference point by which they can judge their own success. For
example, a business with a net proﬁt of 4% might be interested to know this
is 1% above the average or benchmark for similar businesses (3%). Yet, this
business may have an even higher net proﬁt margin (6%) for which it is aiming.
Benchmarks provide a useful point of reference and another helpful measure of
business success.
Who has benchmarks for the greenhouse industry? Years ago, Bedding Plants
Incorporated (BPI) collected ﬁnancial information on greenhouse businesses
across the country. This ﬁnancial information was assimilated into ﬁnancial
benchmarks that were created by ﬁrm size and geographic region. About
10 years after the demise of BPI, Cornell researchers developed a survey
instrument and began to collect ﬁnancial information from a sample of their
greenhouse businesses. Uva and Richards (2002) showed the top 20% of NY
greenhouse ﬁrms averaged annual sales of $883,000 with a net proﬁt margin
of 24% while the bottom 20% had gross sales of $15,241 and with a net proﬁt
margin of -36%.
Since Cornell University researchers created a useful tool and method
of analysis, it was cost-effective to partner with them to collect ﬁnancial
information regarding Michigan greenhouse businesses. The partnership
provided MI growers with useful, current and otherwise unavailable benchmarks
and gave researchers a larger basis for regional benchmarks when MI
information was combined with NY information.
In 2003, operating and ﬁnancial records were collected from 11 Michigan
greenhouse businesses, based on the 2002 growing season ﬁnancial records.
Greenhouse products represented among sample ﬁrms include outdoor bedding
and garden plants, potted plants, propagative materials, and others.
The Michigan businesses in this study had an average of 71,919 ft2 of
greenhouse area with a range from 25,084 ft2 to 162,009 ft2. This was, on
average, larger than NY since the smallest NY greenhouse was 2880 ft2 and the
460
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smallest MI greenhouse was 10 times larger (table 1). MI greenhouses surveyed
had average annual greenhouse sales of $660,753 (ranging from $185,591 to
$1,858,360). Even though MI greenhouses were larger on average, their sales
were 16% lower than the average for NY greenhouses. The average MI net
greenhouse income was $102,304 (ranging from $5,280 to $192,074). The
largest greenhouse in both states had similar annual revenue ($1.8 million) even
though the MI greenhouse was 1/3 larger than the largest NY greenhouse. The
average proﬁt margin for MI greenhouses was 15.0% (ranging from -2.8%
to 27.8%). The average NPM for NY greenhouses was 2.1% (based on 45
greenhouses) and was -0.70 for MI greenhouses. The range for MI was 25%
and the range for NY was 130%.
The sample income statement and balance sheet show half of the total assets
were long term and many were ﬁnanced outside the company (Table 2). Total
assets for MI greenhouses averaged $445,732(ranging from $ 69,388 to
$1,053,067), including, accounts receivable, cash on hand, plant inventory,
equipment, buildings, supplies, and land; average total liabilities were $163,433
(ranging from $21,775 to $427,397).
As a share of value produced (or sales), costs were 2.1% for hired labor, 8.2%
for materials, 1.5% for heat, 3.2% for equipment/facilities, 18.2% for overhead,
4.8% for depreciation, and 1.9% for interest. Value produced per square foot
of greenhouse area averaged $9.71 or $0.413 per square foot week. Value
produced per full-time equivalent of labor was $20,360 and greenhouse space
managed per full-time worker equivalent was 2,668 ft2.
Although conduced in consecutive years and with a four-fold difference in
sample size, some comparisons to NY benchmarks can be made from the
MI information. Collectively, they will strengthen the ﬁnancial information
accessible by greenhouses in the region, so they can make ﬁnancial plans and
assess those plans with outside, objective information.
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Table 1. Scope of Michigan Greenhouse Businesses Surveyed, 2002.
All
Retail
Wholesale
Greenhouses Greenhouses Greenhouses
(N=10)
(N=4)
(N=5)
Greenhouse size (ft2)

Average

71,919 ft2

58,451 ft2

90,743 ft2

Std. Dev.

4,022 ft2

13,050 ft2

12,492 ft2

Min.

25,084 ft2

25,084 ft2

51,912 ft2

Max.

162,009 ft

2

2

136,358 ft

162,009 ft2

Annual Gross Sales ($) Average

$660,753

$672,435

$838,395

Std. Dev.

$47,437

$115,217

$191,000

Min.

$185,591

$185,591

$215,258

Max.

$1,858,360

$1,098,883

$1,858,360

Gross Margin (%)

Average

32.8 %

27.9 %

35.1 %

Std. Dev.

1.07 %

2.8 %

2.4 %

Min.

13.0 %

13.0 %

23.4 %

Max.
Proﬁt Margin (%)
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53.4 %

39.6 %

46.4 %

Average

-0.70 %

0.33 %

-2.3 %

Std. Dev.

0.75 %

1.1 %

1.9 %

Min.

-13.4 %

-2.8 %

-13.4 %

Max.

9.6 %

3.8 %

4.0 %

Marketing Section
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232,170
46,309
$216,664
$435,282

112,359
0 0
667
112,541

Intermediate Assets
Equipment
Leased equipment
Farm Credit Stock667
Total intermediate assets $

Long-Term Assets
Land and Buildings
Leased Structures
Total long-term assets
TOTAL ASSETS

$46,648
61,755
41,259
34,453
350
24,636
1,748
49,121
$145,471

ASSETS
Current Assets
Cash/Checking/Savings
Accounts Receivable
Other Stock and Certiﬁcates
Wholesale Inventory
Retail Inventory
Inventory of Supplies
Prepaid Expenses
Other Current Assets
Total current Assets

LIABILITIES

227,811 NET WORTH $
23,155 (Owner’s equity)
$207,644
$445,732

Long-Term Liabilities
121,227 Long-Term Debt
0 Leased Structures
667
121,409 Total long-term liabilities
TOTAL LIABILITIES

52,614 Accounts Payable
60,000 Operating Loan
39,038 Short-Term Debt
40,402 Total current liabilities
325
23,420 Intermediate Liabilities
1,510 Intermediate Term
59,815 Farm Credit Stock
154,433 Leased Equipment
Total intermediate liabilities

Year Start
Year End
Average*

2002 Fiscal Year

Table 2. Average Business Balance Sheets of 10 Michigan Greenhouse Operations.

282,299

91,780
163,433

$94,669
$173,125
264,049

153,521
0

36,138
667
23,155
38,340

47,101
667
46,309
$2,141
159,576
0

36,126
30,666
187,822
94,336

$33,967
42,417
156,547
$91,423

Year Start
Year End
Average*
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Repositioning Syringa meyeri as a
Proﬁtable Dual-Use Flowering Plant
Jessica Hicks1, Kevin Brothers1, Bridget Behe1,
R. Thomas Fernandez1, and R. Daniel Lineberger2
1
Dept. of Horticulture, Michigan State University
2
Dept. of Horticultural Sciences, Texas A&M University
hicksjes@msu.edu
Index Words: Dwarf Korean lilac, Syringa meyeri (L.), dual-use, marketing,
perceptual map, Michigan
Signiﬁcance to Industry: Plants, similar to durable goods, undergo a
progressive movement through the stages of the product life cycle. Flowering
potted plants ($822 million), a subdivision of ﬂoriculture ($4.88 billion) have
reached a mature stage in the product life cycle (NASS 2002). At this stage,
sales are ﬂat and proﬁts, in relation, are marginal. Perceptual mapping studies
indicated that of ﬁfteen test species, Syringa meyeri was viewed by consumers
as a favorite landscape plant. Repositioning a ﬂowering shrub such as the dwarf
Korean lilac as a dual-use plant can beneﬁt both the grower and the consumer.
For the grower, repositioning a woody perennial as an indoor ﬂowering potted
plant creates a product that is potentially disposable. For the consumer, it
creates a way to have a plant, which is normally too large, in their home. Added
beneﬁts are seen by the consumer if the lilac is planted outdoors, thus serving a
dual use.
Nature of Work: Growth in the wholesale value of ﬂowering potted plants
has slowed to 1.4% growth annually. Within the category of ﬂowering potted
plants, speciﬁc examples of stalling or a decline in growth are evident. African
violet (Saintpaulia ionantha H. Wendl.) declined in value from $25 million
wholesale value in 1995 to $18 million in 2000 (34% decrease) and ﬂorist azalea
(Rhododendron sp. L.) decreased in value from $57 million in 1995 to $55 million
in 2000 (15% decrease) (NASS 2002).
One research method that could help marketers reposition ﬂowering shrubs
as new ﬂowering potted plants is perceptual mapping, a byproduct of
multidimensional scaling (MDS). With multidimensional scaling (MDS),
researchers can form a spatial map that represents consumers’ perceived
relationships among products, or a perceptual map (Kotler, 1997). A perceptual
map can be deﬁned as “an attempt by a researcher to determine the perceived
relative image of a set of objects” (Hair et al., 1992). Maps are developed using
paired comparison data and estimate a spatial representation of products
and positioning options (Baier and Gaul, 1999). The two-dimensional space
is depicted by two axes on which objects are plotted (Hair et al., 1992). A
perceptual map gives marketers the ability to see in a two-dimensional space
how consumers think about products. Knowing what interests the consumer
about a product gives the marketer an opportunity to inﬂuence purchase habits
(Simonson and Winer, 1992).

464

Marketing Section

SNA RESEARCH CONFERENCE - VOL. 49 - 2004
Two Web-based surveys were conducted in June 2002 to quantify consumer
uses of, preferences for, and perceptions of three traditional indoor ﬂowering
potted plants, six herbaceous plants, and six traditional woody ﬂowering shrubs.
Appearing in both surveys were three traditional ﬂowering potted plants and six
different herbaceous plants and ﬂowering shrubs. Each survey included nine
plants in 36 different comparisons. A total of 239 responses were collected for
Survey 1, and 239 responses were collected for Survey 2. Participants were
asked to evaluate on a scale of one to seven how similar they perceived the
pairs of ﬂowering plants to be. When pairs were similar, they received a rating
of 1; when dissimilar, they received a rating of 7. Participants’ judgments of
similarity were transformed into distances represented in a multidimensional
space. Plants were clustered on a grid in relation to their rating of similarity/
dissimilarity.
Results and Discussion: The average respondent was female in both Survey 1
(90%) and Survey 2 (58%) with some college education, and an annual
household income ranging from $25,001 to $50,000. Respondents were very
close to the household income and education level of the average American.
Respondents from Survey 1 had a mean age of 42.5 years, while those in
Survey 2 had a mean age of 35.2 years. The respondents in both surveys were
similar in four of the ﬁve demographic characteristics and could be considered
comparable. The remaining characteristic that differed was average education
level, which was higher in Survey 2 (21% completing a bachelor’s degree). This
may be attributed to the lower mean age of respondents in Survey 2. In both
surveys, the greatest portion of respondents were from two person households
(60-65%) with zero children in the home (51-53%).
Participants were asked their preferences for indoor/outdoor use, ﬂower-color,
and whether or not the plant would be given as a gift. Participants were able
to make multiple choices per question. Survey 1 contained three traditional
ﬂowering potted plants (azalea, ﬂorists’ hibiscus, and ﬂorists’ hydrangea), three
ﬂowering shrubs (hardy hibiscus, weigela, and dwarf Korean lilac) and three
herbaceous plants (delphinium, euphorbia, laurentia). The participants’ favorite
plants to place only outdoors were: dwarf Korean lilac, hardy hydrangea, and
ﬂorists’ hydrangea with 72%, 66%, and 59% of participants choosing these
plants, respectively. Within the survey categories, some participants selected
plants for both indoor and outdoor use. The top three plants that could most
likely be repositioned as good in the home and garden were: azalea (28%),
weigela (27%), and a tie for third with laurentia and ﬂorists’ hibiscus both
receiving 26% (Table 2). The colors most favored by participants were pink
(azalea, 28%) and blue (delphinium, 28% and laurentia, 25.1%).
In addition to the same three ﬂorist plants used in Survey 1 (azalea, ﬂorists’
hibiscus, and ﬂorists’ hydrangea), Survey 2 included three ﬂowering shrubs
(hibiscus, itea, and French hybrid lilac) and three herbaceous plants (campanula,
geum, and sisyrinchium). The plants most favored for outdoor use were hardy
hibiscus (65%), French hybrid lilac (64%), and sisyrinchium (60%). The most
common plants chosen for indoor decoration only were geum (49%), itea (38%),
and ﬂorist hibiscus (35%). Of the plants selected for both indoor and outdoor
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use, azalea was among the most preferred (33%) followed by ﬂorists’ hydrangea
(42.2%) and ﬂorists’ hibiscus (26%) (Table 3). Similar to the ﬁrst study, blue
and pink colored ﬂowers were most preferred by the consumer. The two blue
ﬂowering plants highly favored in this study were French hybrid lilac (22.7%) and
campanula (20.6%). The pink azalea was ranked third at 19.9%.
A perceptual map is depicted in two dimensions, indicating the two most
signiﬁcant attributes of the objects, which were derived subjectively by
researchers. Two perceptual maps were developed, one from each survey
containing six unique plants and three plants common to both (Fig. 1 and
Fig. 2). Plants appeared in each of the four quadrants, indicating the range of
products included in each survey. As Kelley et. al (2003) found in their survey,
the major dimensions appeared to be a plant form (x axis) and ﬂower color or
shape (y axis) for Survey 1 and Survey 2. Plants that clustered closely together
were similar in plant form and ﬂower color/shape. Survey participants most
likely would consider these substitutes or replacements for each other. Plants
appearing in isolation in quadrants were considered most distinct from the group
in form and ﬂower shape/color. These unique plants may possess the greatest
proﬁt potential because they are differentiated from others in the product set.
Consumers may value the ability of planting an indoor ﬂowering plant outdoors
in their garden. If so, these plants could be repositioned to restart sales and
generate proﬁts. The dwarf Korean lilac is a plant that has a great potential to
be repositioned. The familiarity of the general public with a lilac plant in addition
to the fragrance of the lilac might be an added value for which some consumers
are willing to pay. Results of this research also identify other ﬂowering shrubs
such as the outdoor hydrangea, weigela, and the French lilac, which also have
the potential to be repositioned as proﬁtable crops.
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Table 1. Plants used in Survey 1 and Survey 2.
Scientiﬁc Name

Common
Name

Shown
on
Survey(s)

Type of
plant

Campanula
carpatica Jacq.

campanula

2

Herbaceous

3-8

purple

Delphinium
grandiﬂorum L.

delphinium

1

Herbaceous

3-7

blue

Euphorbia milii
Desmoul.

euphorbia

1

Herbaceous

9-11

cream

geum

2

Herbaceous

3-7

orange

Hibiscus rosasinensis L.

ﬂorists’
hibiscus

1, 2

Woody

9-11

rose

Hibiscus
syriacus L.

hardy
hibiscus

1

Woody

4-9

pink
and
purple

Hydrangea
macrophylla
Siebold

ﬂorists’
hydrangea

1, 2

Woody

6-9

pink

Hydrangea
paniculata Siebold

hardy
hydrangea

2

Woody

3-8

white

itea

2

Woody

5-9

creamy
yellow

laurentia

1

Herbaceous

7-8

bluish
purple

azalea

1, 2

Woody

7-9

pink

sisyrinchium

2

Herbaceous

5-8

yellow

Syringa meyeri C.
K. Schneid

Korean
dwarf lilac

1

Woody

3-8

purple

Syringa x
hyacinthiﬂora
(Hort. Lemoine)
Rehd.

French
hybrid lilac

2

Woody

3-8

light
purple

Weigela ﬂorida
(Bunge) A. DC.

weigela

1

Woody

3-8

red

Geum coccineum
Sibth and Sm.

Itea virginica L.
Laurentia axillaries
Lindl. (E. Wimm.)
Rhododendron
hybr.
Sisyrinchium
tinctorium
H. B. & K.
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Table 2. Of those who responded to the question, the percentage of Survey 1
respondents who expressed a preference for use location for each plant.
Use location
Plant

outdoors

indoors

both places

Azalea

39

33

28

Delphinium

49

28

23

Euphorbia

21

62

18

Florists’ hydrangea

59

24

18

Florists’ hibiscus

44

31

26

Hardy hydrangea

66

25

9

Korean dwarf lilac

72

13

15

Laurentia

52

22

26

Weigela

36

37

27

Table 3. Of those who responded to the question, the percentage of Survey 2
respondents who expressed a preference for use location for each plant.
Use location
Plant

outdoors

indoors

both places

Azalea

35

32

33

Florists’ Hydrangea

41

31

28

Florists’ Hibiscus

39

35

26

Campanula

46

30

25

Geum

33

49

18

Itea

44

38

18

French hybrid lilac

64

18

18

Hardy hibiscus

65

20

15

Sisyrinchium

60

26

14
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Information Source Preference for
Arkansas Ornamental Firms
Ronald L. Rainey and Jim Robbinsa
University of Arkansas
Index Words: Horticulture, producers, service, business resource
Nature of Work: This study examines the different types of resources used by
Arkansas ornamental ﬁrms to assist with their business management needs.
The report speciﬁcally investigates the sources of information that these
businesses rely on to assist their operations. Additionally, some descriptive
statistics are presented that characterize the type of ﬁrms participating in the
survey. The study analyzes both producers of greenhouse and nursery products
and ﬁrms involved in ornamental sales and service.
Results and Discussions: In the summer of 2002, a questionnaire was
developed by the University of Arkansas Cooperative Extension Service (CES).
The questionnaire focused on assessing the size and scope of the horticulture
industry. The initial questionnaire was developed with the assistance of CES
agriculture economics and horticulture faculty. Industry feedback was solicited
from representatives of individual businesses and industry organizations
to improve the questionnaire design. Once the questionnaire design was
developed, CES collaborated with Arkansas Agricultural Statistics Service
(USDA) to further reﬁne the survey.
The survey was administered through Arkansas Agricultural Statistics Service
and included an initial mailing, a second mail-out, and a telephone follow-up. In
November of 2002, questionnaires were sent to 1,807 horticultural businesses
operating in Arkansas. A second survey was mailed in early December of 2002
to those ﬁrms who did not initially respond. Finally, in January 2003 telephone
interviews were conducted for the ﬁrms who still did not respond. Administering
the survey resulted in 576 surveys being returned but only 390 surveys
contained usable data. This represents a response rate of 21.6% for usable
surveys, as shown below in Table 1 which details the response rates for both of
the surveyed sectors.
Table 1. Response rates of horticulture survey.

Horticulture sector

Number of
Number of
Usable Response
ﬁrms surveyed Usable Surveys
Rate (%)

Ornamental Producers

168

48

28.6

Ornamental Sales and
Service

1,639

342

20.9

Totals

1,807

390

21.6%

The authors are Extension Economist and Extension Ornamental Specialist with the University of
Arkansas Cooperative Extension Service. This research was partially funded by a grant through the
Arkansas State Plant Board.
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The average age of the respondents from all sectors was 52 with a range from
21 to 87 years of age. These businesses have been operating for an average of
13.8 years which points to signiﬁcant business experience in terms of operating
tenure by the surveyed ﬁrms. Over 57% of the businesses have been operating
15 years or less with 12 years in operation being the most frequent observation
(mode). Additionally, the ornamental business ownership is slightly dominated
by males (60%). In terms of education, the responding managers were a welltrained group with 2 out 3 managers completing training beyond high school.
The secondary education training of these respondents was almost equally
split with over one-third of respondents completing either college (32.6%) and
vocational technical (36.6%) training.
Table 2. Type of business structure utilized by Ornamental Businesses
by Sector.

Horticulture sector

Sole
Partnership
Proprietorship (%)
(%)

LLC
(%)

Corporation
(%)

Nursery and
Greenhouse Producers

54.2

8.3

8.3

29.2

Ornamental Sales and
Service Firms

57.3

9.2

1.2

32.3

Totals

60.4

9.7

2.5

27.5

In terms of the business structure utilized by all responding ornamental
ﬁrms, the sole proprietorship was the dominant form used by over 60% of
the respondents (Table 2). Roughly one-third of the respondents used the
corporate business structure making it the second most utilized business form.
Nearly 88% of the ornamental businesses adopt either the sole proprietorship
or corporate business structures. The industry in Arkansas is dominated by
either small ﬁrms that emphasize direct, niche marketing or larger and/or more
sophisticated operations that utilize a variety of marketing channels to distribute
their products and services.
The survey instrument collected data on the different resources utilized by
ornamental business owners to operate their businesses. The survey queried
producers speciﬁcally on the frequency with which they utilized speciﬁc
resources. Respondents were able to provide usage information for a list of
available resources that included private consultants and public institutions.
Table 3 lists the speciﬁc resources that were examined and the corresponding
proportion of ﬁrms utilizing each source. The table provides a break-out of the
responses by ﬁrm type, production or service/supply. For example, 14 percent
of the responding greenhouse and nursery producers “never” utilize trade
publications as a business resource.
The table reveals that trade publications were the resource receiving the highest
frequency of utilization (regularly used) by the responding ﬁrms. Although at
different levels of use, the ordering of the proportions was the highest for both
the production and sales/service ﬁrms. Similarly, the responding ﬁrms indicated
that peer business contacts were the second most regularly used resource.
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In terms of total utilization peer business interactions appears to be the clear
leader among both sectors. This resource ranked high in terms of regular and
some use, and it received the lowest proportions for never being used.
In terms of resources not used, both business sectors utilized professional
consultants the least and this result was further supported by the high
percentage of ﬁrms that never utilize the consultants. An additional point of
interest is that roughly 40% of all responding ﬁrms indicated that they never
used a professional association.
Table 3. Frequency of Various Business Resources Utilized by
Ornamental Firms.
Business Resource

Frequency Utilized
Never (%)

Some (%)

Regularly (%)

P*

S/S**

P

S/S

P

S/S

Trade Publications

14

24

31

39

55

37

Industry Seminars

31

46

57

38

12

17

Internet Resources

19

29

51

48

30

24

Professional
Associations

40

39

35

37

26

24

Professional
Consultants

88

80

10

17

2

3

Peer Business
Contacts

11

21

57

48

32

30

University of
Arkansas

21

49

62

38

17

13

*Represents responses from greenhouse and nursery producers.
**Represents responses from ornamental sales and service ﬁrms.

From an academic perspective, it is interesting to note the utilization --or lack of
use-- of the university system by the responding ﬁrms. In terms of preference,
the University of Arkansas ranked sixth in terms of it’s frequency of being used
regularly by the ornamental businesses. But with forty-one percent of the ﬁrms
selecting “some”, a signiﬁcant proportion of ﬁrms utilize the university to some
extent, especially the producer sector. Additionally, twenty-one (P) and fortynine percent (S/S) of the respective ﬁrms reported never using the University as
a business resource.
Signiﬁcance to Industry: This research suggests that Arkansas’ ornamental
industry relies on a variety of business resources to manage their trade or
business. Trade publications and peer business contacts are the most utilized
business resources within both sectors. There appear to be opportunities for
the university system and professional associations to expand efforts to these
businesses. Lastly, professional consultants were the least used resource by
both sectors.
The proportions were rank ordered from highest to lowest within the columns.
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Satisfaction Guaranteed: Do Guarantees Help
Customers Repurchase Gardening Products?
Jennifer H. Dennis1, Bridget K. Behe2
Departments of Horticulture & Landscape Architecture and
Agricultural Economics, , Purdue University, IN 47907
2
Department of Horticulture, Michigan State University, MI 48824
1

Keywords: consumer satisfaction, guarantees, hanging baskets, perennials,
potted roses
Nature of Work: The rise of numerous retail horticulture businesses has created
pressure for some outlets to seek creative ways to remain proﬁtable. Increasing
consumer satisfaction may be one competitive component, and one aspect of
satisfaction may be to provide guarantees. Kirmani and Rao (2001) showed
that one solution for lowering the potential disappointment with an experience
good, one that cannot be evaluated until after purchase, was to use signals such
as brand name, price, warranties, and money-back guarantees. These signals
indicate a certain level of quality associated with the product and are costless to
the retailer at the time of offering. Guarantees serve as a source of product (or
retailer) differentiation, provide a means for decreasing risk with experience goods,
and provide a supplement to signal quality attributes about the particular product
(Moorthy, 1995). Guarantees are differentiated from warranties because the
latter cover longer time periods (e.g., 3 to 5 years) and often are used for repairs
or replacements and do not involve refunds. Although gardening plants can be
categorized as “experience goods,” money-back or plant guarantees have not
been prominently used or studied in the retail horticulture industry.
The goal of this research was to examine the repurchase intentions of horticulture
consumers based on the inﬂuence of plant guarantees on satisfaction and
regret with an actual consumption experience. Simultaneous relationships were
explored for satisfaction, regret, and repurchase intentions. Satisfaction was
evaluated based on comparisons between performance and expectations. Regret
was operationalized as a negative emotion that resulted after an undesirable
appraisal of an event (i.e. the plant failed in some way). Repurchase intentions
were measured as the consumer’s willingness to buy again based on previous
experiences with the same or similar product.
Emotions such as regret are important because regretful customers have a
tendency to make hastier switching decisions based on their emotions, which in
turn effects repurchase intentions (Dennis et al., 2004b). Because plants are live
products, unanticipated outcomes may occur requiring the use of a safety net such
as a guarantee. Past research has also shown regret can intensify from factors
such as the degree to which the event is unexpected (Dennis et al., 2004a; Ortony
et al., 1988).
In September 2003, an Internet study was conducted of consumers who had
an interest in gardening (following informed consent protocols established by
the MSU Committee for Research Involving Human Subjects). Individuals were
invited to take part in the survey based on an email database maintained by
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Survey Sampling Inc (Fairﬁeld, CT). Potential respondents were asked to qualify
themselves by responding to questions about whether they purchased certain
types of ornamental plants suitable for gardening use. Respondents qualiﬁed if
they purchased one of three actual outdoor plants (hanging basket, potted rose,
or 1 gallon perennial) during the spring and summer season of 2003. 18,666
individuals were invited to participate. In return for their responses, a $5 e-coupon
redeemable at Amazon.com was given as an incentive. The survey was closed
after receiving 777 responses for a one-day response rate of 4%.
Participants were asked about their feelings towards the ornamental plants
after evaluating the performance of the plants throughout the spring/summer
season. Questions asked included their level of satisfaction associated with the
products, regret (if any) with the perennial, hanging basket, or potted rose and
switching behavior. All data were analyzed by SPSS 11.0 (Chicago, IL) and by
using structural equation modeling (SEM), a statistical method accounting for
measurement error common with the use of surveys, using LISREL 8.5 (Jöreskog &
Sörbom 2003).
Results and Discussion: Only those respondents who experienced some amount
of regret were included in the analysis, resulting in the use of 517 cases. Six
structural models were evaluated using Lisrel 8.5 (Jöreskog and Sörbom, 2003).
Each horticultural product (hanging basket, 1 gallon perennial, and potted rose)
was analyzed separately using two groups - those that had guarantees (hanging
basket n = 112, 1 gallon perennials, n = 104, potted roses n= 54) and those that
did not (hanging basket n = 117, 1 gallon perennials, n = 56, potted roses n = 53).
Twenty one respondents did not specify whether a guarantee had been given and
were eliminated from the analysis (n = 496).
We hypothesized that satisfaction and regret had direct effects on repurchase
intentions (H1). This was supported for hanging baskets. The effect of regret and
satisfaction experienced did affect consumers’ likelihood to purchase this product
again. In the perennial model, satisfaction had a direct effect on repurchase
intentions only when guarantees were not given. When guarantees were provided,
repurchase intentions were really determined by regret, and as regret increased,
repurchase intentions decreased, as was the case for the potted rose. This
may be inﬂuenced by the amount of time and money invested because there is
an observed difference between the hanging baskets (which may be an annual
plant or short-term investment) and the perennials that are greater time and or
money investments. These results indicated consumers may view guarantees
as necessities and they may, in some cases neutralize the effect of regret, when
products fail to meet desires. Regardless of a guarantee, those customers that
experienced regret would be less likely to repurchase plants. Regret is such a
strong emotion that it leads to harsh consequences such as consumers choosing
another product (Dennis et al., 2004b) or retailers ﬁnding a way to entice customers
to repurchase again.
Signiﬁcance to the industry: Gardening plants should be considered “experience
goods”. Despite wonderful attempts to increase conﬁdence for consumers
by forcing ﬂowers to aid sales of plant material, consumers may still not know
what they are getting or how plants will perform while in their garden under their
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specialized conditions. Plant guarantees may serve as way to encourage novice
and medium knowledgeable gardeners to buy new introductions as well as existing
plant material. Gardeners often fail to realize that plant material is a live entity
and having a plant guarantees may create a linkage between the business and
the consumer. The potential to use plant guarantees to create this distinguishing
characteristic may be an option. Horticulture retail outlets may be able to
maximize their competitiveness by positioning plant guarantees as a signal of
excellent plant quality for selected plants.
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Table 1. Estimates Provided for Hanging Basket, 1 Gallon Perennial, and Potted
Rose Models with and without Plant Guarantees.
Path (hypotheses)

Coefﬁcients (t values)
Absent
Present
Guarantees Guarantees

Change

Hanging Baskets
A. Regret to RI
B. Satisfaction to RI

-0.93 (-8.99) -0.43 (-3.56) Decrease with guarantees
0.25 (2.31)
0.47 (4.50)
Increase with guarantees

1 Gallon Perennials
C. Regret to RI
D. Satisfaction to RI

-0.54 (-2.92) -0.62 (-3.38) Increase with guarantees
0.44 (2.37)
0.05 (0.52) Decrease with guarantees

Potted Roses
E. Regret to RI
F. Satisfaction to RI

-0.79 (-3.12) -0.88 (-3.13)
0.09 (0.35) -0.30 (-1.09)

Increase with guarantees
Increase with guarantees

RI = Repurchase Intentions.
t values over 2.00 are considered statistically signiﬁcant.
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Was It Something I Said:
Understanding Why Customers Switch?
Jennifer H. Dennis1, Bridget K. Behe2
Departments of Horticulture & Landscape Architecture and
Agricultural Economics, Purdue University, IN 47907
2
Department of Horticulture, Michigan State University, MI 48824
1

Key Words: marketing, customer satisfaction, regret, hanging baskets,
perennials, potted roses
Nature of Work: The simplest or most complex process of consumption leads
to an evaluation of the product or service consumed. That evaluation will
result in a feeling or emotion about the experience regardless of the outcome
(Richins 1997). While companies strive to meet customers’ needs, product
and service experiences may fail to meet desires and expectations resulting in
negative emotional experiences. Negative emotions may affect the consumer’s
willingness to patronize that business again resulting in switching providers.
The goal of this research is to help researchers and managers understand
the mechanisms that occur once negative emotions have been experienced.
Speciﬁcally, this study explores the emotional state of regret by examining the
behavioral consequences that are associated with this outcome.
Switching
Roos (1999) examined factors important in switching and found emotions played
a substantive role in irrevocable decisions to switch. Roos (1999) stated that
customers made prompt switching decisions based on strong emotions, such as
anger, and identiﬁed “pushing determinants” as factors that moved the customer
toward switching such as the change in price of the product or failure of the
system. Thus, emotions and product failures can cause consumers to switch to
other products and may catalyze the switching process.
Consequences of Regret
Ortony, Clore, and Collins (1988) showed that regret is a negative based emotion
that results after an undesirable appraisal of an event. Roseman, Weist, and
Swartz (1994) and Zeelenberg & van der Plight (1998a) distinguished regret
from other emotions by showing that regret was based on self-agency and
responsibility and characterized by having a sinking feeling, thinking about a lost
opportunity, wondering if a mistake was made, and wanting a second chance to
improve one’s performance. This is consistent with other researchers who found
that regret is focused on self-attribution as the cause of the event as well as
possibilities to undo the event (Frijda, Kuipers, and ter Schure 1989; Zeelenberg
and van der Plight 1998a; Zeelenberg, van Dijk, and Manstead 1988b). Because
regret is based on self-agency, customers who experience regret should be
more likely to switch to correct their mistake. The switching literature along with
research on regret serve as the conceptual framework for this study. This study
investigates the structural relationship between regret and switching.
In September 2003, an Internet study was conducted of consumers who had
an interest in gardening (following informed consent protocols established by
the MSU Committee for Research Involving Human Subjects). Individuals were
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invited to take part in the survey based on an email database maintained by
Survey Sampling Inc (Fairﬁeld, CT). Potential respondents were asked to qualify
themselves by responding to questions about whether they purchased certain
types of ornamental plants suitable for gardening use. Respondents qualiﬁed
if they purchased one of three actual outdoor plants (hanging basket, potted
rose, or 1 gallon perennial) during the spring and summer season of 2003.
18,666 individuals were invited to participate. In return for their responses, a
$5 e-coupon redeemable at Amazon.com was given as an incentive. The survey
was closed after receiving 777 responses for a one-day response rate of 4%.
Participants were asked about their feelings towards the ornamental plants after
evaluating the performance of the plants throughout the spring/summer season.
Questions asked included their level of satisfaction associated with the products,
regret (if any) with the perennial, hanging basket, or potted rose, and switching
behavior. After removing unusable surveys, 743 usable surveys remained. Only
those respondents who had experienced some amount of (> 4.0 after reverse
coding on a 7.0 scale) regret were included in the analysis resulting in 517
cases. All data were analyzed by SPSS 11.0 (Chicago, IL) and by using structural
equation modeling (SEM), a statistical method accounting for measurement error
common with the use of surveys, using LISREL 8.5 (Jöreskog & Sörbom 2003).
Results and Discussion: Participants ranged in age from 18 to 76 years; 74%
were female, and approximately 41% had a college education or higher; 58% of
the participants had a 2002 household income of $25,001 to $70,000. Thirtyseven percent of the participants had no dependents, and 68.8% had more than
two people in their household. Forty six percent of respondents were from the
Midwest region. The largest number of responses came from Illinois (18%), Ohio
(17%), and California (17%).
How do consumers switch?
The objective was to quantify how consumers switched if they had a regretful
experience with the products purchased. Respondents were asked to indicate
how they felt about the plants purchased based on eight Likert scales ranging
from one to seven. Results show 69% were delighted with their purchase and
felt they made the correct decision. Twenty-seven percent expressed some
form of dissatisfaction or regret with their plants. This shows that although most
researchers choose to work on increasing satisfaction, bad experiences including
dissatisfaction and regret do occur.
We asked consumers if they switched based on product failure or a bad
experience associated with the products they bought in the spring/summer
season of 2003. Approximately 14% stated they switched to a similar plant to
what they purchased and remained with the same retailer. Thirty percent decided
to switch to another retailer and different plant. Approximately 10% stated they
switched to another activity besides gardening. Regret was shown to have a
stronger statistical relationship and directly effected switching.
Signiﬁcance to the Industry: Retailers should be excited that approximately
70% of consumers were delighted with their purchases. Many times, we are
doing a good job with product quality and with training and sales. Yet, we need
to be concerned and aware of those who were not delighted and what the
consequences of our shortcomings are which can be switching.
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What are the consequences associated with this? This research showed
consumers can switch plants, switch retailers, or switch hobbies. Switching
plants may be the safest alternative or consequence. We have a chance to
redeem the reputation of the business. We can use people and/or merchandising
to make them delighted. If consumers switch hobbies, we may not be able to
do much about it. Switching retailers appears to be the biggest problem for the
industry. Therefore, we should concentrate on keeping the customer who is
dissatisﬁed or is regretful but goes to another store because he/she is not leaving
or quitting gardening. The focus is on why they are quitting the store in question
and spending dollars with the competitor.
All horticultural retailers can beneﬁt from knowing the consequences
associated with unhappy customers. This research shows there is potential
for approximately 10% of regretful consumers to switch out of gardening when
product failure occurs. Devising mechanisms that reduces consumer regret may
be one way to increase repeat patronage. Three possible actions that could
be taken are: (1) ask the customer if they are delighted with the store and the
product, (2) identify customers that are not delighted with the store and may
switch, and (3) identify reasons associated with dissatisfaction and regret. All of
these topics can be avenues for future research.
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Economic Impact Analysis of Alabama’s Green Industry
Deacue Fields, Moriah Bellenger, and Ken Tilt
Introduction: Green industry products and services make positive contributions
to the attractiveness and value of homes, universities, government buildings,
parks, resorts, golf courses, and other public and private establishments.
Record low interest rates have fueled increased construction and strong
growth rates for green industry purchases. Americans spent approximately
$68.5 billion maintaining and improving their homes in 2002. The green industry,
which comprises those who propagate, produce, sell, distribute, design, install
and maintain nursery plants, represents the fastest growing segment of U.S.
agriculture. In the U.S., nursery and greenhouse crops represent the third
largest crop and ranks seventh among all commodities in cash receipts.
Despite recent economic insecurity and the increased competitive pressure of
globalization, the continued growth of Alabama’s green industry provides one
bright spot in the state’s economy. While Alabama’s total crops cash receipts
declined from $673.1 million to $583.8 million for the period 1980-2002, green
industry sales more than doubled, from $142.7 million to $295.6 million. By
2002, the green industry comprised just over half of all crop sales, making it
the state’s leading crop and third leading agricultural commodity. Greenhouse,
nursery sales, and sod combined to $251.5 million, roughly 80% of total green
industry sales. For the given period, all other horticultural crops actually
declined, but the green house, sod, and nursery sectors’ growth rate of over
350% enabled overall industry growth (Alabama Agricultural Statistics Service).
The success of Alabama’s green industry is consistent with national industry
statistics. From 1979 to 1998, national industry sales grew from $3.2 billion
to $10.6 billion Interestingly, the total number of operations increased only
slightly, from 22,347 to 23,758. This implies a growth in average sales per
operation from approximately $143,000 in 1979 to $446,000 in 1998. By 1997,
Alabama ranked 16th nationally for total green industry sales, and two of the
state’s counties, Mobile and Baldwin, ranked among the country’s 100 highest
selling counties. In 2002, the ﬁve top selling counties in Alabama comprised
nearly 75% of green industry sales, and the adjoining Mobile-Baldwin region
accounted for slightly fewer than 50% of green industry sales. Although cash
receipts have been documented, this study represents the ﬁrst estimation of the
total impact of the green industry on Alabama’s economy.
Methodology: An IMPLAN input-output model was used to estimate the
economic impact of Alabama’s green industry. The survey was administered
based on Dillman’s tailored design methodology. Surveys requesting detailed
revenue and expenditure questions were used to improve data quality and
assess the validity of the production function information in IMPLAN. Mailing
lists were acquired from the Alabama Department of Agriculture and Industries
(ADAI) for nursery and greenhouse growers, nursery stock dealers, and licensed
lawn and landscape service providers. Membership and mailing lists from the
Alabama Nurserymen’s Association and Alabama Turfgrass Association were
used to verify and update ADAI lists. The list of golf course superintendents was
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developed by merging membership directories from the Gulf Coast and Alabama
Golf Course Superintendents Associations. A random sample of commercial
and institutional ﬁrms was acquired from the American Business Directory
through InfoUSA.
Six survey instruments were customized to gather speciﬁc data from nursery
and greenhouse producers, lawn and landscape service providers, turfgrass
and sod producers, green industry retailers, golf course superintendents, and
commercial and institutional consumers. The instruments were developed and
pre-tested based upon other instruments found in relevant literature. Support
paragraphs from the Commissioner of Agriculture, Alabama Cooperative
Extension System Director, Alabama Nurserymen’s Association President, and
Alabama Turfgrass Association President were included on the inside cover of
each survey. The Dillman format was used to develop a cover letter, which was
personally addressed and included in each survey.
Table 1 presents information on mailing and response rates for each sector
surveyed. A pre-survey postcard was mailed to the population of all sectors
excluding commercial and institutional consumers. This was done as a ﬁrst
contact to prepare individuals for the upcoming survey and to identify incorrect
addresses before surveys were mailed. More than 100 surveys were returned
with incorrect addresses and these were excluded from the survey mail out.
After the initial survey mailing, a follow up postcard was sent as a reminder/
thank you, then a second survey was mailed. Table 1 shows that response
rates ranged from 7.5% for commercial and institutional consumers to 39.3%
for turfgrass and sod producers. Blank surveys and surveys with limited
information were excluded from the number of completed responses. Some
common responses on incomplete and/or blank surveys - were no longer in
business, involved in other activities not related to the green industry, and not
considered a commercial operation.
Table 1: Summary of Survey Administration.
Sector
Nursery and
Greenhouse

Pre-survey Surveys
Total
Completed Response
Postcard Mailed Responses Responses
Rate
851

822

158

115

19.2%

Lawn and
Landscape Services

1,430

1403

243

191

17.3%

Retail Sales

1,841

1,2501

112

43

9.0%

Golf Course
Superintendents

174

170

38

25

22.4%

Turfgrass and Sod

64

61

24

18

39.3%

Commercial and
Institutional

N/A

750

56

26

7.5%

4,000

4,456

631

418

TOTAL

1,250 Retail Sales ﬁrms were randomly sampled from a total of 1,829 valid addresses.

1
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Survey Results: The results of the survey are reported based upon the
418 respondents, and they are not expanded to make inferences about the
entire population. Expansions performed on these data indicated that the
nursery and greenhouse; turfgrass and sod; and the lawn and landscape sectors
provide a representative sample of the population of ﬁrms in the industry.
Table 2 provides the sales and expenditures of survey respondents in the
various sectors of the green industry. Gross sales for all sectors were over $189
million and expenditures totaled $82.6 million. The total number of respondents
represents less than 10% of the ﬁrms participating in green industry activities,
which provides some indication of the overall size of the industry.
Nursery, Greenhouse, Turfgrass and Sod. In the nursery and greenhouse sector
115 respondents indicated total sales of $70.8 million and total expenditures of
about $26.3 million. Container-grown shrubs accounted for about 43 percent
of all nursery and greenhouse sales followed by bedding plants with slightly
more than 12 percent. More than half of all respondents indicated that they sold
products directly to the public, while 39 percent, 34 percent, and 27 percent
marketed products to retail garden centers, re-wholesalers (brokers), and retail
mass merchandisers, respectively. Eighteen respondents in the turfgrass and
sod sector indicated sales of $12.9 million and expenditures of $2.5 million.
Landscape contractors and sales directly to the public were the most popular
outlets for these producers, with 47 percent and 31 percent using these
outlets, respectively.
Lawn and Landscape. There were a total of 191 respondents in the lawn and
landscape sectors. These respondents indicated total sales of $61.8 million and
expenditures of about $23.1 million. The largest percentage of economic activity
in this sector was landscape installation, which accounted for about 38 percent
of all sales. Landscape maintenance and lawn care maintenance followed with
each accounted for more than 18 percent of total sales. The vast majority of
lawn and landscape services were provided to homeowners (66%). Twenty-ﬁve
percent and 21 percent of respondents supplied commercial establishments and
builder/ developers, respectively.
Retail. There were only 43 respondents to the retail survey. They indicated
gross sales of $15.8 million. There highest selling items were container-grown
shrubs and bedding plants, which was consistent with the nursery/greenhouse
producer sector. These items accounted for about 18 percent of sales followed
by turfgrass products, which represented more than 10 percent of sales. The
51 respondents in the consumer sectors (golf courses and commercial and
institutional, indicated that they spent more than $18 million on green industry
related goods and services.
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Table 2. Total Green Industry Sales and Expenditures of Survey
Respondents, 2002.

Sector

Gross Sales

Total
Expenditures

Respondents

Nursery and Greenhouse

$70,840,892.00

$26,292,997.00

115

Lawn and Landscape

$61,829,095.00

$23,074,239.00

191

Retail

$15,782,200.00

$12,387,717.00

43

Turf Grass and Sod

$12,957,595.00

$2,473,911.00

18

Golf Course

$27,601,466.00

$16,674,735.00

25

Commercial and
Institutional
Total

N/A

$1,707,260.00

26

$189,011,248.00

$82,610,859.00

418

Preliminary IMPLAN Results: Economic impact is an assessment in change
of overall economic activity as a result of some one or more economic activities.
The preliminary IMPLAN results represent ﬁgures provided by the IMPLAN
model before survey data is included. Table 3 presents the results of the total
economic impact, value added, labor income, indirect business taxes, and
employment for the production, services, and retail sectors. The total impact is
the sum of the direct, indirect, and induced impacts. The total value added is
a measure of the difference between sales revenue and the cost of purchased
inputs, and includes the value of employee wages and beneﬁts, owner’s
compensation, dividends, capital outlays, and business taxes paid. Employment
represents jobs directly in the commercial horticulture sectors, jobs in allied
supply businesses, and jobs as a result of employee personal consumption
expenditures.
The Production Sector. The production sector consisted of the nursery,
greenhouse, turfgrass and sod production. The total economic impact of the
production sector was estimated at $408.2 million. This sector also accounted
for approximately $193 million in value added, $131 million dollars in labor
income, and $16 million in indirect business taxes. In addition to the monetary
contribution, the production sector adds more than 6,000 jobs in the state.
The Services Sector. The services sector included the lawn and landscape
design, installation, and maintenance areas of the green industry. This sector
was responsible for total economic impact of $698.9 million. This sector
exceeds the production sector in output impact, indirect business taxes, and
employment, but it was slightly behind in value added and labor income. This
sector contributed a total of $184 million in value added impact, $125 million
in labor income, and $25.5 million in indirect business taxes. The number of
employees associated with this sector was more than double the production
sector with 14,073 jobs.
The Retail Sector. All ﬁrms that market green industry or related products at the
retail level were included in this sector. Products leaving this sector generally
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go to the ﬁnal user. The retail sector represents, by far, the largest sector in
the green industry. The total output impact of this sector was estimated at
$1.66 billion. The sector also accounted for $727 million in value added,
$505 million in labor income, and $140 million in indirect business taxes. Total
employment generated by the retail sector was estimated at 19,006 jobs.
Total Economic Impacts. When all sectors are combined, the total economic
impact of the horticultural industry in Alabama is approximately $2.85 billion.
This ﬁgure also includes trade, which represents the sale of products outside
the state of Alabama. Overall, the green industry produced more than $1
billion in value added. Labor income and indirect business taxes associated
with green industry participants made an additional $798 million and $196
million contribution to the economy, respectively. The entire green industry is
responsible for generating more than 40,000 jobs in the state.
Table 3: Total Economic Impact of the Alabama Green Industry, 2002.

Sector
Nursery,
Greenhouse, and
Sod

Economic
Labor
Value
Impact
Added
Income
($million) ($million) ($million)

$408.2

$193.4

$131.2

Lawn and
Landscape
Services

$698.9

$184.3

Retail Sales

$1,663.0

$727.3

$82.5

Trade
TOTAL

482

Indirect
Bus.
Taxes
($million)

Employment
(jobs)

$16.1

6,022

$125.3

$25.5

14,073

$505.2

$140.4

19,006

$44.7

$36.3

$14.0

1,138

$2,852.60 $1,149.70

$798.00

$196.00

40,239
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Exit Survey of Consumer Purchasing Habits
at Florida Retail Garden Centers
L.N. Satterthwaite, J.J. Haydu and A.W. Hodges
University of Florida, Institute of Food and Agricultural Sciences,
Mid-Florida Research and Education Center,
2725 Binion Road, Apopka, FL 32703-8504
lns@ifas.uﬂ.edu
Index Words: garden centers, shopping preferences, shopping frequency,
nursery plants
Signiﬁcance to Industry: Although Florida’s environmental horticulture
industry remains a fast-growing sector and represents the second largest
producing state after California, it has not been immune to problems typical of
a maturing industry — overproduction, depressed prices, reduced proﬁtability,
and increased business failures. One major and yet often overlooked approach
to improving price levels and stability is to better understand buyer purchasing
habits. Currently, little research has been conducted in this area, particularly for
retail garden centers. Such information has the potential to positively impact not
just garden centers, but the entire chain of producers, distributors, brokers, and
allied industries that provide critical inputs to the nursery industry.
Nature of Work: Although ﬂoriculture and environmental horticulture remain
one of the fastest growing segments of U.S. agriculture, recently grower sales
have begun to slow, and price levels continue to decline in real terms (3). Four
states dominate output — California, Florida, Texas and North Carolina — equal
to half the total value of crop sales. As the second largest producing state,
the gross economic impact of Florida’s environmental horticulture industry
was $7 billion in 2000, a net impact of $6.4 billion, including labor income of
$4.1 billion and indirect business taxes of $0.5 billion (2). Florida maintains its
market share because it is the fourth most populous state and has a population
growth rate of 2.3 percent annually (1).
Knowledge of consumers’ expectations and their buying practices is vital
from a business management perspective. Consequently, the purpose of this
study was to investigate these factors with respect to nursery and greenhouse
products. To obtain this information, a garden center exit survey was conducted
in 2002 under the auspices of the Florida Nurserymen and Growers Association.
Enumerators gathered information on the types of stores consumers were using,
why the consumer visited a particular store, and whether they had intended
to make a purchase. Consumers were interviewed at selected retail locations
of either local garden centers or chain stores. Four major questions were
asked: 1) Why did you choose to visit this location? 2) What did you anticipate
purchasing? 3) Are you leaving the store with what you wanted? 4) How
frequently do you shop for garden products in each of the four seasons?
Statewide 910 questionnaires were completed in twenty-three locations.
Nearly two-thirds (62%) of the surveys were conducted in and around Orlando.
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Remaining surveys were in and around Jacksonville (18%), Miami (9%), Tampa
(7%) and Southwest Florida (3%). Since multiple responses were possible for
questions in which respondents were asked to rank several items, a weighted
system of measure was used.
Results and Discussion: In general, convenience was the major reason that
customers chose to shop at a particular store, regardless of whether it was a
chain store or a smaller independent. This criterion exceeded other reasons,
including price, quality, service, and care information. When demographic
information (age, sex, education and income) was examined, these categories
still considered convenience/location as the most important reason. Quality
became the second choice, price was third, leaving service and information
in the lowest rankings for respondents with either a college education or
income greater than $50 K. Even for people shopping at independent retailers,
convenience/location was still number one, but service moved up to number
two, and quality was ranked above price.
Customers were also asked to indicate what items they were shopping for as
they left the garden center. Choices were categorized into plants, non-plants
(e.g. hard-goods) or information and there were additional subcategories under
each topic. Fifty-ﬁve percent of respondents indicated they were looking for
non-plant items. Of those purchasing hard-goods, nearly one-third sought
mulches, with another third nearly equally divided between fertilizers (16%) and
pesticides (14%) (Figure 1). Forty percent of survey participants said they were
looking for plants with the majority (53%) looking for ﬂowering plants for outdoor
use. Approximately one-third (33%) were purchasing either shrubs (21%)
or trees (12%) for the outdoors and eight percent were buying indoor house
plants. Only ﬁve percent indicated that they were looking for information and
over half were looking for non-speciﬁc “other things” rather than plant care or
design information.
In response to the question “Are you leaving with only what you planned to
purchase, more than you planned or less than you planned?”, sixty percent
indicated that they left with more than they had anticipated buying. From a
retail standpoint, this suggests the importance of impulse buying on a ﬁrm’s
bottom line and having a full complement of goods and services available.
Finally, consumers were asked about their seasonal purchasing habits regarding
environmental horticulture products. Results indicate that, despite mild
ﬂuctuations in purchasing activity across seasons, consumers shop for these
products aggressively year round.
Conclusions: Convenience/location was the most important reason consumers
selected a particular garden center store, regardless of all demographic
categories. For those who frequent chain stores, price was the second most
important reason, with less emphasis on quality or service. In contrast, those
who frequent independent garden centers place more emphasis on service, then
quality, rather than price. Furthermore, if the garden center is located in an area
where many of the shoppers may have a college education or an annual income
greater than $50 thousand, quality became the more desired attribute. While
the most frequently purchased items include mulches and ﬂowering plants for
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the outdoors, the majority of shoppers will purchase more than initially planned.
This suggests that retailers, and the hard good suppliers, have opportunities to
increase sales if the right incentives are provided to the consumers.
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Figure 1. Types of items desired by 910 shoppers participating in an exit survey
at various garden center retail outlets.
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2003 Mississippi Medallion Marketing Campaign
Norman Winter, Ken Hood, and David Tatum
Mississippi State University
normanw@ext.msstate.edu
Index Words: Coordination, cooperation, marketing
Signiﬁcance to Industry: The Mississippi Medallion program continues to prove
that a coordinated education and marketing effort can be accomplished from
grower, to retailer to consumer. Programs such as The Mississippi Medallion
award is proving to be a consistent winner for promoting plant sales. This type of
promotion beneﬁts both grower and retailer and demonstrates the success that
can result from a little coordination and cooperation between growers and retailers.
Nature of Work: The Mississippi Medallion award program began its 8th year
during the spring of 2003. One of the plants promoted was Sonset lantana
(Lantana hybrida). Sonset lantana is a selection made by a local nurseryman in
Hinds County, Mississippi. In trials it performed with exceeding vigor and durability.
It is resistant to setting fruit a trait sought for in selecting lantanas. It has proven to
be exceedingly preferred by the Ruby Throated hummingbird and an assortment
of butterﬂies. Eight years ago the ﬁrst Mississippi Medallion award winner was the
New Gold lantana so from a marketing perspective there was some apprehension
about whether or not the same success of the 1996 program could be duplicated
again on a lantana and one much larger in habit. Another concern was that Sonset
was patented and that producers might be reluctant to grow a plant in which they
had to be licensed and pay a royalty.
Results and Discussion: The Mississippi Plant Selections Committee determined
that the week of April 15 would begin a 10-day to 2 –week period of promotion
via press releases, and featuring on Southern Gardening TV and radio. In early
September another article was written primarily about the Sonset though the
three other lantanas in the series were also mentioned. The licensee of the Sonset
lantana plant patent underwrote the expense of producing the colorful all weather
billboard point of sale material that was distributed to all members.
The Sonset lantana press release was published in April in the following Daily
Newspapers: (the numbers by each paper represents the circulation) Enterprise
Journal-McComb 12,149; Mississippi Press-Pascagoula 22,432; Daily LeaderBrookhaven 7,249; Daily Star-Grenada 5,776; Leader Call-Laurel 7,880; Daily
News-Starkville 6,036; Sun Herald-Biloxi 49,215; Picayune Item-Picayune 6,093;
Hattiesburg American-Hattiesburg 26,509; Clarion Ledger-Jackson 102,004;
Northeast; Mississippi Daily Journal-Tupelo 34,322; Delta Democrat TimesGreenville 10,582, and The Vicksburg Post-Vicksburg 14,235 (7 newspapers
published photos) The Sonset lantana release was published in the following
weekly newspapers: Tunica Times-Tunica 2,019; Enterprise-Toscin-Indianola 6,081;
Carthaginian-Carthage 4,893; George County Times-Lucedale 5,544; Bay PressBiloxi 5,589; Taylorsville Post-Taylorsville 2,000; Port Gibson Revills-Port Gibson
2,269; Columbian Progress-Columbia 4,584; Gautier Independent-Gautier 5,379;
News-Commercial-Collins, 3,244; Independent Weekly-Pearl 7,500; Simpson
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County News-Mendenhall 2,066; Hinds County Gazette-Raymond 1,739.
(5 newspapers published photos) Three specialty publications also ran the release;
Mississippi Farm County-Farm Bureau 200,000; Market Bulletin-Mississippi;
Department of Agriculture and Commerce 35,000; and Southern Nursery and
Landscape 8,500. (All published photos) A second release was published in
September in the following daily newspapers: Daily Leader-Brookhaven 7,249;
Daily Star-Grenada 5,578; Hattiesburg American-Hattiesburg 26,509; Daily
Times Leader-West Point 2,610; Daily Corinthian-Corinth 6,714; Delta Times
Democrat-Greenville 11,822; Picayune Item-Picayune 6,093; Enterprise JournalMcComb 12,147; SunHerald-Biloxi 56,643; Mississippi Press-Pascagoula 21,038.
(7 newspapers published photos.) The fall Sonset lantana release was published in
the following weekly newspapers: Columbian Progress-Columbia 4,584; Sea Coast
Echo-Bay St. Louis 5,488; Enterprise Toscin-Indianola 6,081; Madison County
Herald-Madison 11,559; Hinds County Gazette-Raymond 1,739; Taylorsville
Post-Taylorsville 2,000; Southern Reporter-Sardis 2,134; Petal News-Petal
2,390; Record-Ocean Springs 2,568; Magee Courier-Magee 3,176; CarthaginianCarthage 4,893; Jasper County News-Bay Springs 2,494; Gautier Independent
5,379; and Prentiss Headlight-Prentiss 2,581. (6 newspapers published photos)
The total circulation represented is 821,786. The American Newspaper Association
suggests that to reach the total readership 2.2 readers per household should be
multiplied to the circulation. The number of readers according to this formula is
1,807,929. Mississippi population is estimated at approximately 2.5 million people.
The Sonset lantana was featured on Southern Gardening Radio. Public Radio
in Mississippi with stations in Biloxi, Booneville, Bude, Greenwood, Jackson,
Meridian, Mississippi State and Oxford aired the feature May 2, 2003. In addition
to these stations KPAE Baton Rouge, LA; WELZ Belzoni; WBIP Boonville; WCMR
Bruce; WMJU Bude; WSSI Carthage; WPAE Centerville; WDSK Cleveland;
WFFF Columbia; WGVM Greenville, WNIX Greenville; WABG Greenwood; WCPC
Houston; KTYX Jonesville, LA; WAPF McComb; WZKR Meridian; WMOX Meridian;
WMSV Mississippi State; WRQO Monticello; WANT Natchez; WWSL Philadelphia;
WRJW Picayune; WJDR Prentiss; WSAO Senatobia; WLZA Starkville; KBYO
Tallulah, LA; WQBC Vicksburg; WLRC Walnut and WABO AM and WABO FM
Waynesboro also aired the feature.
The Sonset lantana also was featured on Southern Gardening television news
segments on the following stations: WLOX Biloxi (Saturday and Tuesday); WABG
Greenvile; WXVT Greenville; WDAM Hattiesburg; WLBT Jackson (Wednesday
and Saturday); KAIT Jonesboro, Ark; WHBQ Memphis, TN; WTOK Meridian;
WTVA Tupelo; Northland Cable Kosciusko (6 times); Northland Cable Neshoba
County; Mississippi ETV Greenwood, Jackson, Meridian, Bude, Biloxi, Columbia
and Hattiesburg, these aired on Farmweek segments 3 times. It is estimated that
between 450,000 and 500,000 viewers saw the Sonset lantana segment.
In previous Mississippi Medallion reports nurseries were surveyed to estimate
sales. In this report it was simple to determine since the Sonset lantana is
patented and a royalty is collected per plant. In 2002, 32,000 Sonset lantanas
were produced. In 2003 there were 63,000 produced. This increase of 31,000 is
almost double the previous year’s production. All retail outlets surveyed informally
reported sales were brisk.
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The Fourth National Nursery Industry
Survey of Production and Marketing Practices
John Brooker, Charles Hall, and David Eastwood - University of Tennessee
Alan Hodges, and John Haydu - University of Florida
Key Words: Marketing, industry structure, sales outlets, and production practices
Nature of Work: Marketing- and production-related data have been collected
as part of the S-290 Regional Research Committee's activity (formerly S-103)
since 1988. Beginning with 1988, and then at ﬁve year intervals, in 1993 and
1998, mail-back surveys have been used to collect information on selected
production practices, plants produced within various categories, sales by type
of outlet, distribution of sales by state, advertising expenditures, and selling
methods for the calendar years completed prior to the late-winter distribution of
questionnaires. The marketing and production data collected with these three
surveys are reported in Southern Cooperative Bulletins SCB- 358, SCB-384,
SCB-397. For the ﬁrst survey, 23 states participated, in the second survey,
24 states were covered, and 22 states were involved with the 1998 project.
For these three surveys, the S-290 committee members, a few state nursery
associations and interested university workers concerned about the nursery
industry, compiled mailing lists and preformed the actual distribution of the
questionnaires to their respective samples. Because the basic intent of the data
collection effort was to learn more about the marketing practices and interstate
ﬂow of nursery products, most states focused on the larger nurseries, some
small-production states included all known nurseries, and other states used a
stratiﬁed sample to include small, medium, and large growers. In a couple of
states samples contained all members of the states' nursery associations. This
variation in sampling procedure was a recognized weakness in the data collection
process, but could not be overcome because of the need to have participating
states cover the expense of the mailing-label preparation and outgoing postage.
The need for ﬁnancial and professional help in building the mailing lists, i.e.,
excessive survey expenses prohibited some Extension and/or research workers
from participating. Because of this ﬁnancial problem, local budget problems
resulted in the exclusion of several key states.
For the 2004 nationwide nursery industry survey, Hall, Haydu, and Hodges
received a USDA/NUFAC grant that provided the resources to enable the S-290
survey team to include nearly every state in the 2003 survey and to draw a
representative sample from consistent nursery population lists. Development
of the multi-state population lists and sample selection was conducted at one
location for consistency. Brooker and Hall received support via an HRI grant
to help defray some of the expense for return postage and data entry of the
information in the returned questionnaires.
Objectives: The overall goal of the S-103 surveys was to obtain data to permit
analyses designed to provide growers with insight to help them with production
and marketing decisions. Also, this type of information is beneﬁcial to other
industry participants, such as Extension personnel, researchers, and input
suppliers. This effort began because of the void of industry-wide data regarding
488
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production and marketing practices of nurserymen. The data collected by this
S-290 project supplements rather than duplicates the recent data collected by
NASS. Because of space limitations, and timing, results from only a couple of
questions will be presented in this paper.
Procedure: The population lists for each state were assembled from each state's
Department of Agriculture ofﬁce responsible for licensing nursery producers.
A master ﬁle of all certiﬁed nursery operations was compiled at the University
of Florida. Two states had recently completed nursery surveys, so they were
excluded (AL and AZ). Four other states were excluded because of small nursery
numbers (AK, KS, MD, and WI). The remaining 44 states resulted in a combined
listing of 38,269 certiﬁed nursery operations.
Based on budgetary consideration, and sample size necessary from a statistical
perspective, the decision was made to draw a sample in the neighborhood
of 15,000. Mailing labels and other tasks associated with distribution were
conducted by the Florida members of the survey team. A second questionnaire
was mailed to non respondents approximately three weeks after the ﬁrst mailing.
All completed questionnaires were returned to Tennessee for data entry into
computer ﬁles.
Sample selection in each state was based on that state's proportion of the
nursery population list. Stratiﬁed samples were drawn in each state based
strictly on the number of ﬁrms in size classes in each state. Nurseries were
grouped as small, medium, or large based on acreage. Small is deﬁned as less
than ﬁve acres. Medium contains those with 5 to 20 acres. Large nurseries
have 20 or more acres. In several states, the nursery acreage values were
not available, or not available for all certiﬁed operations. After study of the
distribution of all nurseries by these three size designations and the number of
nurseries of unknown size, the decision was made to sample 100 percent of
the large nurseries, 60 percent of the medium nurseries, and 25 percent of the
small nurseries. In the states where the acreage was unavailable, 40 percent of
the identiﬁed ﬁrms received questionnaires. Hence, the ﬁnal breakdown was
3,476 large nurseries, 3,778 in the medium category, 5,996 of the small ﬁrms, and
2,338 of unknown size. The target sample size was 15,588.
Descriptive results of the entire questionnaire will be published as a Southern
Cooperative Bulletin. Part of the data will be used by Hodges and Hall to
contribute to their broader USDA project, which is to estimate the economic
impact of the entire green industry on the United States economy. S-290
economists or horticulturalists in each state will receive a copy of their state's
individual data to use as they determine best, which has been the practice
followed in each of the earlier surveys.
Results and Discussion: As expected, some nurseries in the sample had
ceased to exist, and others wrote back with explanations as to why they had
bothered to obtain a certiﬁed license in their state even though their business
operations were no longer active. Most of these stated that they were essentially
retired from being a commercially-active nursery. The overall response rate for
the usable returned questionnaires was 15.9 percent (Table 1). The distribution of
the 2,483 respondents ranged from as few as 10 for Nevada to 476 from Florida.
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AR
CA
CO
CT
DE
FL
GA
HI
ID
IL
IN
IA
KY
LA
ME
MA
MI
MN
MS
MO
MT
NE
NV

121
2,512
203
278
131
7,703
1,285
313
287
1,128
437
381
389
884
804
182
1,525
553
500
576
49
362
78

State Population

Target sample
size
121
1,004
99
108
131
2,854
421
99
115
528
198
148
175
316
223
101
576
218
177
143
48
145
72
28
126
17
23
25
476
56
14
14
88
34
24
25
50
46
18
98
38
18
17
11
25
10

Respondents

Response State Population
rate (%)
23.1
NH
58
12.5
NJ
961
17.2
NM
175
21.3
NY
2,694
19.1
NC
1,383
16.7
ND
33
13.3
OH
1,434
14.1
OK
471
12.2
OR
1,790
16.7
PA
2,704
17.2
RI
87
16.2
SC
680
14.3
SD
104
15.8
TN
1,383
20.6
TX
2,173
17.8
UT
161
17.0
VT
214
17.4
VA
379
10.2
WA
414
11.9
WV
164
22.9
WY
94
17.2
13.9
Total
38,237
16
64
17
178
95
13
121
15
148
156
12
34
16
96
66
22
16
51
24
30
12
2,483

15,588

Respondents

Target sample
size
56
443
100
1,339
542
33
586
167
599
1,072
86
259
100
690
736
101
101
211
153
101
93

Table 1. Number of Certiﬁed Nurseries Identiﬁed, Sample Size, and Survey Respondents, by State.

15.9

Response
rate (%)
28.6
14.4
17.0
13.3
17.5
39.4
20.6
9.0
24.7
14.6
14.0
13.1
16.0
13.9
9.0
21.8
15.8
24.2
15.7
29.7
12.9
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While an important consideration after the ﬁrst survey in 1988 has been to have
the same questions in subsequent surveys so comparisons could be made
regarding adjustments in nursery production and marketing practices over time,
the questionnaire has been modiﬁed where necessary to improve the quality
of information collected. For instance, the question regarding distribution of
all wholesale sales by outlet has evolved to parallel structural changes in the
industry. In the ﬁrst survey, nursery managers were asked to report the percent
of total sales at retail and wholesale, plus information about the share of sales
to their six leading states for re-wholesalers, retail outlets, and landscape
ﬁrms. In the second survey, respondents were asked to report the distribution
of wholesale sales among mass merchants, garden centers, other retailers,
landscapers, and re-wholesalers. A similar request was made in the third
survey. However, for the fourth survey it was determined that further reﬁnement
would provide better information. Wholesale sales were distributed among mass
merchandisers (general merchandise stores, supermarkets, etc.), home centers
(home improvement, building supply outlets, hardware, etc.), garden centers
(single locations), garden centers (multiple locations), landscape ﬁrms (in-house
or external), and re-wholesalers (brokers, other growers, etc.).
One question that was added to this fourth survey effort is related to Integrated
Pest Management (IPM) practices. Respondents were asked to indicate from a
list of 22 activities the ones that they used (Table 2). The top six most frequently
"checked" activities for all respondents, ranging from 88 to 66 percent, are:
remove infested plants or plant parts, use cultivation and hand weeding, spot
treatment with pesticides, inspect incoming stock, alternate pesticides to avoid
chemical resistence, and elevate or space plants for air circulation. For the three
states selected for illustration, Florida, North Carolina, and Tennessee, the order
of the top six selected activities changed slightly, but the only new activity was
"adjust fertilizer rates" for the Tennessee nurseries. The two least used activities
were "use of sanitized water foot baths" (2 percent) and "treat retention pond
water" (5 percent).
The respondents were separated into three annual sales categories, small
nurseries had annual sales of $125,000 or less, medium nurseries sales
from $125,001 through $750,000, and large nurseries had sales greater than
$750,000 (Table 3). One variation in response based on size is that for almost
every activity, the percent of respondents who practiced a particular activity
increased as the size of the nursery increased.
Signiﬁcance to the Industry: This paper was designed to present a couple
of examples of the results from S-290’s fourth nationwide nursery survey.
The coding, cleaning, and initial examination of the survey results have only
recently been completed. As noted on the last page of the questionnaire, "As
researchers and Extension workers in the area of landscape plants, we need
the type of data collected from this survey to facilitate marketing research and
outreach information contributing to the overall efﬁciency and development of
the industry." The data provided from the 44 states included in this survey and
the subsequent analysis could help nursery managers anticipate and initiate
adjustments in marketing strategies. Of course, such analyses will not alter
the broad economic forces that affect ﬁrm competitiveness and efﬁciency.
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However, greater knowledge about the industry could provide valuable input into
managers' decision-making activity regarding future expansion plans, selection
of which plants and quantities to produce, determination of which production
methods to use, and the appropriate market outlets to target.
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Table 2. IMP Practices Followed by All Survey Respondents, and in Three
Selected States.
Activity

All
Respondents
(n=2,483)

FL
(n=476)

NC
(n=95)

TN
(n=96)

Remove infested plants or
plant parts

88

87

87

81

Use cultivation, hand weeding

77

81

74

82

Spot treatment with pesticides

73

76

76

73

Inspect incoming stock

72

73

71

73

Alternate pesticides to avoid
chemical resistance

63

72

73

61

Elevate or space plants for
air circulation

60

66

63

56

Adjust fertilization rates

45

53

55

60

Ventilate greenhouses

45

44

46

41

Manage irrigation to reduce pests

39

53

43

28

Use pest resistant varieties

38

33

42

33

Adjust pesticide application to
protect beneﬁcials

37

38

46

35

Use mulches to suppress weeds

37

23

34

22

Disinfect benches/ground cover

36

44

40

26

Beneﬁcial insect identiﬁcation

32

29

37

29

Keep pest activity records

25

26

34

21

Monitor pest populations with
tarp or sticky boards

25

14

26

21

Use biopesticides/lower toxicity

18

21

19

9

Use of beneﬁcial insects

17

16

17

9

Use screening/barriers to
exclude pests

12

14

9

9

Soil solarization/sterilization

10

10

2

12

Treat retention pond water

5

5

9

8

Use sanitized water foot baths

2

3

1

1
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Table 3. IMP Practices Followed by Survey Respondents Based on Total
Annual Sales.
Activity

a

All
Respondents

Nursery Size
Small

Mediumb Large c

a

Remove infested plants or
plant parts

87

87

90

89

Use cultivation, hand weeding

81

75

80

82

Spot treatment with pesticides

76

66

82

85

Inspect incoming stock

73

66

80

83

Alternate pesticides to avoid
chemical resistance

72

50

78

83

Elevate or space plants for
air circulation

66

56

65

69

Adjust fertilization rates

53

37

53

60

Manage irrigation to
reduce pests

53

31

47

53

Ventilate greenhouses

44

40

49

59

Disinfect benches/ground cover

44

27

40

55

Adjust pesticide application to
protect beneﬁcials

38

30

42

50

Use pest resistant varieties

33

32

44

49

Beneﬁcial insect identiﬁcation

29

32

31

36

Keep pest activity records

26

16

33

43

Use mulches to suppress weeds

23

41

33

33

Use biopesticides/lower toxicity

21

14

23

28

Use of beneﬁcial insects

16

18

15

16

Monitor pest populations with
tarp or sticky boards

14

19

26

40

Use screening/barriers to
exclude pests

14

11

10

17

Soil solarization/sterilization

10

9

10

13

Treat retention pond water

5

2

4

13

Use sanitized water foot baths

3

1

3

5

Small nurseries reported annual sales of $125,000 or less (1,332 respondents).

b

Medium nurseries reported annual sales greater than $125,00 up through $750,000 (535 respondents).

c

Large nurseries reported annual sales greater than $750,000 (495 respondents).
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The Status of Computerization in the U.S. Nursery Industry
Charles Hall, John Brooker, and David Eastwood
University of Tennessee, Department of Agricultural Economics,
2621 Morgan Circle, Room 314 Morgan Hall,
Knoxville, TN 37996-4518
crh@utk.edu
Index words: computerization, information technology
Nature of Work: The U.S. landscape plant industry is increasingly being
recognized as one of the fastest growing and healthy sectors in U.S. agriculture.
This fact reﬂects the presence of favorable demand and supply factors. One of
the supply factors crucial to the success of a ﬁrm is information, both internal
and external. The U.S. landscape plant industry also appears to have one of the
highest rates of computerization of any agricultural sector. The purpose here
is to examine computerization trends in the U.S. landscape plant industry from
1988 to 2003. This examination will include the different business functions
(e.g. accounting, inventory, etc.) that are being computerized. Furthermore, the
relationship between gross sales and computerization are explored.
The S-290 multi-state research project recently completed the data collection
phase of its fourth National Nursery Industry Survey. Marketing- and productionrelated data have been collected as part of the S-290 (formerly S-103) research
committee's activity since 1988. Beginning with 1988, and then at ﬁve year
intervals, in 1993 and 1998, mail-back surveys have been used to collect
information on selected production practices, plants produced within various
categories, sales by type of outlet, distribution of sales by state, advertising
expenditures, and selling methods for the calendar years completed prior to the
late-winter distribution of questionnaires. The marketing and production data
collected with these three surveys are reported in Southern Cooperative Series
Bulletins SCSB-358, SCSB-384, SCSB-397 which are located at www.cals.
ncsu.edu:8050/saaesd/scsb/scsb.htm on the Internet. For the ﬁrst survey, 23
states participated, in the second survey, 24 states were covered, and 22 states
were involved with the 1998 project. For the 2004 survey, 44 states participated
and the overall response rate for the usable returned questionnaires was 15.9
percent. The distribution of the 2,483 respondents ranged from as few as 10 for
Nevada to 476 from Florida.
A number of managerial functions were analyzed in this survey including:
word processing; accounting or cost analysis; inventory; ﬁnancial investment
analysis; internet commerce including business to business (B2B) and
business-to-consumer (B2C) applications; CD's for marketing purposes;
E-mail communications; landscape designing (CAD) applications; production
scheduling; greenhouse climate controls; digital imaging for disease diagnosis;
bar coding; and a category for other miscellaneous functions. Of interest was
the degree to which these functions are computerized.
Results and Discussion: The percentage of respondents that use computers
for any function in their business has increased markedly over the last 15 years
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(Table 1). Seventy-eight percent of the total respondents to this year's national
survey indicated that they used a computer for at least one function in their
business. The survey also indicates that computer usage has increased in every
function category since 1998. Word processing (67% of respondents) continued
to be the most common use of computers, closely followed by accounting
functions (67%) and e-mail communications (61%). Inventory control (41%),
marketing applications (internet commerce at 25% and CD's at 7%), and
ﬁnancial analyses (26%) were among the next most computerized business
functions. Although increasing in usage, production scheduling and climate
control systems were still predominately used by larger nursery operations. Bar
coding (10%) and labeling (15% of the 'other' category) were functions that are
becoming increasingly important to larger-sized nurseries as well. It is theorized
that this is due to the trend of their becoming a part of the expected services
demanded by mass merchandisers and home centers.
Table 1. Computerization in the U.S. Nursery Industry, 1988-2004.
Function

1988

1993

Used for any function

586 (44%)

851 (65%)

1220 (70%) 1931 (78%)

Word processing

395 (44%)

700 (53%)

1017 (58%) 1579 (67%)

Accounting

497 (36%)

688 (52%)

1000 (57%) 1407 (59%)

Inventory

340 (25%)

473 (35%)

632 (36%)

967 (41%)

Financial analysis

---

208 (15%)

360 (20%)

614 (26%)

Internet commerce

---

---

338 (19%)

602 (25%)

171 (13%)

310 (23%)

---

164 (7%)

Communications (e-mail)

---

265 (20%)

661 (37%)

1441 (61%)

Landscape design

---

62 (11%)

127 (7%)

187 (8%)

Production scheduling

---

211 (16%)

255 (14%)

433 (18%)

Greenhouse controls

---

---

141 (8%)

203 (9%)

Digital imaging

---

---

---

90 (4%)

Bar Coding

---

---

---

242 (10%)

Other

---

---

---

119 (5%)

Marketing (e.g. CD's)

1998

2004

First number represents the number of responses; the second in parenthesis
represents the percentage of respondents using computers for that function.
In terms of differences in the level of computerization by size of ﬁrm, it is
readily apparent that larger-sized nurseries (deﬁned as those with greater
than $750,000 in gross sales) are more likely to have a greater number of their
business functions computerized than nurseries of smaller size (Table 2). The
leading functions for the small-, medium- and larger-sized ﬁrms respectively had
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essentially the same rank order as the entire population of respondents, but the
larger nurseries differed in several important areas.
First, internet commerce applications (e.g. website, electronic data interchange)
were more often used among the larger ﬁrms, as was ﬁnancial analysis and
inventory control applications. In addition, specialized growing-related functions
such as production scheduling and greenhouse climate control were also more
likely to be computerized in large nurseries. Lastly, bar coding and plant labeling
functions were increasingly utilized by the larger ﬁrms.
Table 2. Level of Computerization by Function and Size of Firm in the U.S.
Nursery Industry, 2004.
Small Firms
≤$125,000

Medium-sized
>$125-750,000

Large Firms
>$750,000

Word processing

741 (56%)

389 (73%)

449 (89%)

Accounting

558 (42%)

397 (74%)

452 (90%)

Inventory

363 (27%)

252 (47%)

352 (70%)

Financial analysis

185 (14%)

185 (35%)

244 (48%)

Internet commerce

239 (18%)

147 (27%)

216 (43%)

43 (3%)

31 (6%)

90 (18%)

659 (49%)

349 (65%)

433 (86%)

Landscape design

93 (7%)

53 (10%)

41 (8%)

Production scheduling

118 (9%)

117 (22%)

198 (39%)

Greenhouse controls

47 (4%)

42 (8%)

114 (23%)

Digital imaging

28 (2%)

22 (4%)

40 (8%)

Bar Coding

20 (2%)

50 (9%)

172 (34%)

Other

59 (4%)

34 (6%)

26 (5%)

Function

Marketing (e.g. CD's)
Communications (e-mail)

First number represents the number of responses; the second in parenthesis
represents the percentage of respondents using computers for that function.
Signiﬁcance to the Industry: Nurseries in the United States are complex
business enterprises with vast amounts of data and information to manage.
The latest available data indicates that about 78 percent of U.S. nurseries
are computerized in some way, as compared to only 44 percent in 1988
and 70 percent in 1998. As expected, smaller nurseries are less likely to be
computerized and larger nurseries are almost certain to be computerized. It
appears that the computerization of the communication function has grown the
most during the last ﬁve years, with 37 percent of all nurseries utilizing e mail in
1998 compared to 86 percent in 2003.
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Consumer Preferences for Edible Daylilies
P.R. Knight1, C. Coker1, G. Fain2, A. Pollard3 and P. Coggins3
Mississippi State University, Coastal Research and Extension Center,
1815 Popp’s Ferry Road, Biloxi, MS 39532
tricia@ra.msstate.edu, ccoker@ra.msstate.edu
2
USDA-ARS, PO Box 287, Poplarville, MS 39470
3
Mississippi State University, Garrison Sensory Evaluation Lab, Box 9805,
Mississippi State, MS 39762
1

Index Words: Hemerocallis, food
Signiﬁcance to Industry: A tremendous opportunity exists for the production of
edible ﬂowers. Flowers are a staple for many upscale restaurants and are used
as both garnishes and food. The development of niche markets such as these
provides a method for producers to obtain a premium for their crop. Daylilies
may provide a dual income for producers because blooms can be harvested for
the edible market and plants can be sold to traditional customers.
Nature of Work: Edible ﬂowers have increased in popularity in recent
years. Many ﬁne restaurants offer ﬂowers as decoration or food, presenting
a potentially high return niche market for suppliers of those ﬂowers. Several
books feature edible ﬂowers (Barash, 1993, Belsinger, 1991). Many publications
also provide an overview of ﬂower taste (Lauderdale, 1999, Badertscher and
Newman, 1996). Some publications provide cautions for consuming edible
ﬂowers. For instance, in large quantities, daylilies may serve as a laxative
(Anonymous, 2004b). Others provide guidelines for handling edible ﬂowers
(Anonymous, 2004b). Most sources provide a fairly comprehensive list of edible
ﬂowers (Badertscher and Newman, 1996, Lauderdale, 1999), but no literature
addresses a potential variation of ﬂavor for various cultivars of the same species.
Daylilies (Hemerocallis sp.) sold in containers accounted for $25.5 million in sales
in 1998 (1998 Census of Horticultural Specialties). Twenty-three Mississippi
nurseries reported selling daylilies with total sales of $96,000. Although these
ﬁgures do not represent the large hobby daylily segment in Mississippi, they do
represent potential for Mississippi to garner more of the daylily market. All parts
of the daylily are edible. Flowers can be chopped into green salads, eaten as a
garnish, or deep-fried (Badertscher and Newman, 1996). Speciﬁc objectives of
this project are to determine if daylily ﬂower color or cultivar inﬂuences taste.
Twenty-ﬁve daylily cultivars were established in blocks of 25 plants per cultivar
in a ﬁeld planting at the South Mississippi Branch Experiment Station (USDA
Zone 8b) during the summer of 2002. Plants received irrigation as needed and
were fertilized based on soil test results. Plant blocks were mulched with straw.
No chemicals were applied.
Multiple blooms from 15 daylily cultivars were harvested during the early
morning on June 19, 2003. These 15 cultivars had sufﬁcient ﬂowers for
sampling. Flowers were transported to Starkville, MS in a cooler where they
were evaluated the same day at the Garrison Sensory Evaluation Laboratory.
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Panelists were from the northwesteren Mississippi area and were associated
with Mississippi State University.
Each panelist received 15 different daylily blooms on separate coded plates and
water to rinse between each sample. Panelists were instructed to rank the lilies
from most to least preferred and provide additional comments.
Results and Discussion: ‘Rosie Meyer’, a red ﬂower, was the most preferred
daylily (Table 1). Panelist comments included the following: vegetable-like,
peppery light mild, sweet, slight peach ﬂavor, and celery-like (data not shown). ‘
Lavender Doll’, ‘ Joan Senior’, and ‘Aztec Gold’ were ranked in the next tier and
were 2nd, 3rd, and 4th, respectively. Comments about ‘Lavender Doll’, a lavender
ﬂower, included the following: most salad-like, tastes like a ﬁg, good, pepper,
earthy. Comments about ‘ Joan Senior’, a cream ﬂower, consisted of the ﬂower
being sweet, velvety, slight throat burn, bland, or grassy. ‘Aztec Gold’, a gold
ﬂower, reportedly tasted mild with a lettuce note, was crunchy, slick, bland,
plain, slightly earthy, or burned.
‘Bonanza’ and ‘Border Baby’ ranked 14th and 15th, respectively. Panelists
reported that ‘Bonanza’, a gold ﬂower, had a throat burn, was bitter, had a bad
off ﬂavor, or was like dirty lettuce. Panelists felt that ‘Border Baby’, a yellow
ﬂower, tasted velvety, green, lettuce-like, bitter or was slick to the tongue.
It appears that daylily taste is related to cultivar more than ﬂower color. ‘Rosie
Meyer’, a red lily, was most preferred. However, another red lily, ‘Along the
Way’, ranked much lower. Two yellow lilies, ‘Border Baby’ and ‘Bonanza’ were
rated lowest, but another yellow lily, ‘Aztec Gold’, rated much higher.
Overall, panelists were pleased with the taste of daylilies in general. Food
professionals are very interested in working with daylilies as both a garnish
and ingredient. It appears that daylilies may be a viable niche edible crop for
ornamental producers.
Literature Cited:
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Table 1. Panelist rankings for select daylily cultivars.
Cultivar

Flower color

Order of preference

Rosie Meyer

Red

1

Lavender Doll

Lavender

2

Joan Senior

Cream

3

Aztec Gold

Gold

4

Along the Way

Red

5

Gentle Shepherd

Cream

6

Pandora’s Box

Cream

7

Lemon Yellow

Yellow

8

Pink

9

Apricot

10

Siloam Virginia Henson

Pink

11

Pink Charm

Pink

12

Catherine Woodberry

Pink

13

Yellow

14

Gold

15

Siloam Powder Pink
Apricot Beauty

Border Baby
Bonanza
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Consumer Survey of Chrysanthemum Cultivars
B. Posadas, C. Coker, G. Fain, P. Knight, and R. Coker
Mississippi State University, Coastal Research and Extension Center
1815 Popps Ferry Road, Biloxi, MS 39532
Index Words: consumer survey, potted chrysanthemums, willingness to pay
Nature of Work: Recent data released by ERS (2004) indicate that the U.S.
chrysanthemum market consisting of cut ﬂowers, potted ﬂorist plants and
garden plants had been slowly growing during the last decade. Most of the
growth in the industry came from the expanded production of garden plants,
which offset the continued reduction in potted ﬂorist plant production. The
cut chrysanthemum market is primarily supplied by imports with domestic
production contributing between 22% of the value and 16% of the volume of
total U.S. consumption. The annual per capita chrysanthemum consumption
in the U.S. averaged $0.88 from 1992 to 2002 consisting of $0.21, $0.27 and
$0.40 for cut ﬂowers, potted ﬂorist plants and garden plants, respectively.
During the same period, cut chrysanthemums were sold wholesale averaging
$1.27 per bunch. The ‘under 5 inches’ and ‘5 inches and more’ potted ﬂorist
chrysanthemums were sold wholesale averaging $1.48 and $3.56 per pot,
respectively. The wholesale price of garden chrysanthemums averaged $0.91
and $1.85 per pot for ‘under 5 inches’ and ‘5 inches and more’, respectively.
The overall goal of this study was to evaluate consumer preferences for garden
chrysanthemum cultivars. Its speciﬁc objectives were as follows: to determine
the levels of liking and willingness to pay for selected chrysanthemum cultivars,
and to measure relative inﬂuence of consumer socioeconomic characteristics.
The survey was conducted on October 17 and 18, 2003 during the Fall Flower
and Garden Fest at the Truck Crops Experiment Station in Crystal Springs, MS.
There were nine cultivars of garden chrysanthemums presented to the consumer
survey participants in different pot sizes. The ‘8x5’ pot size is an 8-inch wide
by 5-inch tall mum pan, the ‘9x6’ is a 9-inch wide by 6-inch tall mum pan, and
the ‘10x9’ is a 10-inch wide by 9-inch tall Foliage pot. All the containers were
black polyethylene blow molded containers manufactured by Nursery Supplies
Inc. ‘Adonis Purple’, ‘Amor Yellow White’, ‘Freya Salmon’, ‘Road Runner Bronze’
were presented in three pot sizes - 8x5, 9x6 and 10x9. ‘Venus Purple’, ‘Starlet
Ivory’, ‘Mithra Maroon’, and ‘Amata Purple’ were potted in 9x6 and 8x5 pots.
‘Night Hawk Lemon’ was presented in 10x9 pot. In this paper, the willingness to
pay (WTP) and levels of liking (LOL) for the 21 potted chrysanthemums between
those respondents who bought and did not buy chrysanthemums in 2002
were compared.
Results and Discussion: Most of the participants to the consumer survey
were females (82.6%), Causasians or Whites (84.9%), and with household
income between $25,000 and $75,000 (56.2%). The average participant was
about 58.7 years old, had 2.3 persons in his/her household and completed
14.2 years of formal education (Table 1). The average responses to the question
“How much do you like this variety” are presented in Table 2. The cultivar
which received a rating above 6.00 was ‘Amor Yellow White’ in 10x9 inch pot.
The respondents who did not buy any chrysanthemum in 2002 (LOL=6.23)
502

Marketing Section

SNA RESEARCH CONFERENCE - VOL. 49 - 2004
liked it more than those respondents who bought chrysanthemums in 2002
(LOL=5.91). The four cultivars which were rated between 5.75 and 6.00 included
‘Adonis Purple’ in 10x9 pot, ‘Freya Salmon’ in 10x9 pot, and ‘Night Hawk
Lemon’ in 10x9 pot. The average willingness to pay for the individual potted
chrysanthemum cultivars revealed by the respondents was not signiﬁcantly
different between those who bought and did not buy chrysanthemums in 2002,
as shown in Table 3. The cultivar which was valued most by the respondents
(WTP=$13.02/plant) was ‘Amor Yellow White’ presented in 10x9 pot. The other
chrysanthemum cultivars which were valued at above $10 per potted plant
included ‘Freya Salmon’, ‘Adonis Purple’, ‘Road Runner Bronze’, and ‘Night
Hawk Lemon’ which were all in 10x9 pots.
Signiﬁcance to the Industry: With a growing domestic market of garden
chrysanthemums, growers have to make investment and production decisions
based on the ‘potential buying decisions’ of consumers for these new cultivars.
The marketing margins between the wholesale and retail levels are limited
for most of the cultivars and favorable for a few. Since growers know their
production costs, they can adequately assess the role they would like to play in
the domestic market for garden chrysanthemums.
Literature Cited:
1.

ERS. 2004. USDA Economics, Statistics and Market Information System.
U.S. Department of Agriculture, Economic Research Service. http://usda.
mannlib.cornell.edu/. Veriﬁed May 27, 2004.

Marketing Section

503

SNA RESEARCH CONFERENCE - VOL. 49 - 2004
Table 1. Socioeconomic characteristics of respondents who bought and did not
buy chrysanthemums in 2002.
Characteristics

Bought
Did not buy
Chrysanthemum Chrysanthemum

Total

Gender
Male

10.5%

6.9%

17.4%

Female

59.8%

22.8%

82.6%

Total

70.3%

29.7%

100.0%

Below $25,000

12.6%

4.9%

17.5%

$25,000-$50,000

22.8%

8.2%

31.1%

$50,001-$75,000

20.0%

5.1%

25.1%

$75,001-$100,000

9.3%

3.3%

15.2%

Above $100,000

9.3%

1.9%

11.1%

Total

76.5%

23.5%

100.0%

Native American

7.4%

3.2%

10.7%

Caucasian

66.4%

18.5%

84.9%

African American

1.9%

1.1%

3.1%

Others

1.0%

0.4%

1.3%

Total

76.7%

23.3%

100.0%

Average age (yr)

58.8

58.3

58.7

Average household size

2.3

2.2

2.3

Average formal education (yr)

14.4

13.9

14.2

Household Income

Race
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Table 2. Average responses1 to the question "How much do you like this
variety?" according to whether the respondent bought or did not buy
chrysanthemums.
Code Plant

1

Pot size
Bought
Did not buy
Total
(inch) Chrysanthemum Chrysanthemum

U

Amor Yellow
White**

10x9

5.91

6.23

6.14

C

Adonis Purple

10x9

5.83

6.02

5.96

O

Freya Salmon

10x9

5.70

5.85

5.80

H

Night Hawk Lemon

10x9

5.83

5.78

5.80

G

Mithra Maroon

8x5

5.61

5.76

5.72

S

Mithra Maroon

9x6

5.60

5.68

5.65

A

Road Runner
Bronze*

10x9

5.46

5.72

5.64

P

Venus Purple**

8x5

5.46

5.68

5.61

I

Amor Yellow
White***

9x6

5.24

5.64

5.52

J

Adonis Purple

8x5

5.50

5.52

5.51

E

Adonis Purple

9x6

5.35

5.53

5.48

K

Road Runner
Bronze

8x5

5.36

5.51

5.47

T

Road Runner
Bronze

9x6

5.34

5.53

5.47

R

Starlet Ivory

9x6

5.25

5.48

5.41

F

Venus Purple*

9x6

5.18

5.47

5.39

L

Amata Purple*

9x6

5.19

5.43

5.36

B

Amor Yellow
White*

8x5

5.06

5.34

5.26

M

Freya Salmon

9x6

5.08

5.17

5.14

D

Freya Salmon

8x5

4.99

5.18

5.12

Q

Amata Purple

8x5

5.01

5.12

5.09

N

Starlet Ivory

8x5

4.98

5.08

5.05

A response of 1 would indicate that you strongly dislike it or a 7 would indicate that you strongly like it.
A rating of 4 means you neither strongly like nor strongly dislike the plant.

*, ** and *** - Signiﬁcantly different between respondents who bought and did not buy chrysanthemums
in 2002 at 0.05, 0.01, and 0.001, respectively.
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Table 3. Average responses1 to the question "How much are you willing to pay
for this plant?" according to whether the respondent bought or did not buy
chrysanthemums.
Code

Plant

Pot
size
(inch)

Bought
Chrysanthemum

Did not buy
Chrysanthemum

Total

U

Amor Yellow White

10x9

$12.36

$13.24

$13.02

O

Freya Salmon

10x9

$11.92

$12.50

$12.35

C

Adonis Purple

10x9

$12.13

$11.99

$12.03

A

Road Runner Bronze

10x9

$11.40

$11.68

$11.61

H

Night Hawk Lemon

10x9

$11.92

$11.15

$11.35

S

Mithra Maroon

9x6

$9.29

$8.60

$8.78

I

Amor Yellow White

9x6

$8.79

$8.66

$8.69

K

Road Runner Bronze

8x5

$8.77

$8.48

$8.56

T

Road Runner Bronze

9x6

$8.78

$8.48

$8.56

G

Mithra Maroon

8x5

$8.96

$8.27

$8.45

R

Starlet Ivory

9x6

$8.67

$8.21

$8.33

L

Amata Purple

9x6

$8.31

$8.22

$8.25

P

Venus Purple

8x5

$8.24

$8.18

$8.20

J

Adonis Purple

8x5

$8.40

$7.97

$8.08

E

Adonis Purple

9x6

$8.29

$7.83

$7.94

M

Freya Salmon

9x6

$7.63

$7.51

$7.54

B

Amor Yellow White

8x5

$7.50

$7.32

$7.37

Q

Amata Purple

8x5

$7.38

$7.31

$7.33

D

Freya Salmon

8x5

$7.32

$7.31

$7.31

F

Venus Purple

9x6

$7.24

$7.16

$7.18

N

Starlet Ivory

8x5

$7.15

$6.84

$6.92

in $/plant.

1

No signiﬁcant differences were observed between respondents who bought and did not buy
chrysanthemums in 2002.
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Figure 1. U.S. total wholesale value of chrysanthemums production and imports:
cut ﬂowers, ﬂorist potted plants, and garden plants. Source: ERS (2004).
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What Do Customers Value in a Plant
Purchase and Their Willingness to Pay?
F.E. Stegelin
University of Georgia College of Agricultural and Environmental Sciences,
Department of Agricultural and Applied Economics,
313B Conner Hall, Athens, GA 30602-7509
fstegelin@agecon.uga.edu
Index Words: product attributes, positioning, value, price,
comparison shopping
Signiﬁcance to Industry: Floriculture and nursery crops’ sales are ﬂat, or are
experiencing a very slow growth. Overall demand for ornamental crops appears
weak at retail. Discretionary spending on these largely optional purchases is
being curtailed by consumers, despite growing personal incomes. In spite
of brisk residential construction and resale of existing homes, the market
for ornamental crops appears to have matured, leaving behind an era when
marketing efforts and promotional efforts were insigniﬁcant and plants sold
themselves as fast as they appeared on the retailer’s sales area.
Price is always a sensitive issue in agriculture markets, including ornamental
horticulture crops. The general consensus appears to be that growers are
always looking for the lowest price for their inputs, that retailers are always
looking for the lowest price for the plants they purchase from growerwholesalers, and that customers are always looking for the lowest price for the
plants they purchase for their own use, be it in the landscape or interiorscape.
This emphasis on lowest price places tremendous pressure on marketer
margins. Yet, one has to wonder how customers really feel about prices when
it comes to purchasing ﬂoriculture and nursery crops. Are there other things
than price that enter the decision making or thought process for purchasing
plant materials?
Nature of Work: To help independent retail garden centers and nurseries
gauge their customers’ understanding of attitudes, attributes, and willingness to
pay, undergraduate students enrolled in “Selling in Agribusiness” (AAEC-3200,
Department of Agricultural and Applied Economics at the University of Georgia)
developed and conducted a customer survey for customers of retail garden
centers and nurseries. Unlike many prior studies that evaluated the various
attributes customers sought in a particular retail outlet, this study focused on
the product attributes and the customers’ attitudes toward particular purchases,
and their willingness to pay for the attributes the customers identiﬁed as
important in their shopping experience. The surveys were conducted during
the spring 2004 semester (January – April) at ﬁve retail facilities in the Atlanta
metro area on multiple weekends. Approximately 300 customers participated in
the survey that took about ten minutes to complete, with the students providing
guidance and direction so as to expedite the process.
The survey asked the customers the following question: “When you choose
either capital items, like trees, shrubs, or other more expensive ornamental
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perennials, or you choose expendable items like annuals and bedding plants,
how is your decision inﬂuenced by the following ten attributes: customer
service; value; informed or knowledgeable employees; personal factors; support
service/activities; quality; presentation; price; expected product performance;
and convenience or ease of care and maintenance?” Customers were then
asked to assign points (so that the total across all ten factors summed to 100)
to the factors so as to indicate relative importance of each attribute to their
buying decision. Using their own shopping experience as the base line, price
increments were asked of the customers in a “what-if...?” type of questioning
for those attributes that they had determined to be most important. If
“presentation” was cited as very important in the buying decision, the line of
questioning might be “What if the container was green rather than black? Would
you be willing to pay more, perhaps a quarter more, for the same plant in a
green container instead of the black container? What additional value would a
green container provide?” with the responses noted by the students.
Results and Discussion: Price has become a more important issue for the
lower priced, expendable plant materials, such as annuals and bedding plants,
rather than for the more expensive shade and ornamental trees. In retrospect,
this may be due to the intense price rivalry that has occurred among retailers,
especially department store and home improvement store chains. Even with
the importance of price to the purchase decision, price remains only a ﬁfth of
the ﬁnal decision, suggesting that retailers can provide superior product quality
and/or value, and/or presentation and still attract customers even if their prices
are higher.
The ten attributes, and their respective percentage of the purchase decision, are:
•

Price, 21%

•

Value, 18%

•

Quality, 16%

•

Presentation, 14%

•

Expected product performance, 11%

•

Knowledgeable and informed employees, 7%

•

Personal factors, 5%

•

Customer service, 4%

•

Support activities and services, 3%

•

Convenience or ease of care and maintenance, 1%.

As to the customers’ willingness to pay for the aforementioned attributes,
only value, quality, presentation, and product performance warranted price
increases. The other attributes of knowledgeable and informed employees,
customer service, and support activities and services were expectations to
be provided by the retailer, not attributes to be rewarded via higher prices.
Personal factors and convenience or ease of care and maintenance received no
comments as relating to price determination. For many customers, quality was
assumed to be a precursor to selling. Nonetheless, the price rise increments
for capital purchases, as calculated from the customer surveys, were: quality,
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48 cents; presentation, 32 cents; product performance, 13 cents; and value,
6 cents. These numbers suggest that a quality tree or shrub that performs up to
customer expectations and is well presented to the customer so as to provide
value or beneﬁt to the customer could be increased roughly one dollar above
current price levels. As for expendable plant purchases (annuals and bedding
plants), the possible price increase was 19 cents, with each of the four pricerelated attributes garnering about a nickel’s worth of attention.
Conclusions: Attribute listing is one technique utilized by retailers for
stimulating sales, as the features can be matched with advantages, which
can be used to develop beneﬁts for the customer. Price is very important in
a customer’s purchase decision, but price is not the entire decision. The next
two attributes -- value and quality -- are inherently difﬁcult to assess a price
to as they are subjective in nature and rely on the customer to determine the
value or relative quality. Presentation, however, is truly a diagnosable situation
and can be modiﬁed to justify a price enhancement. Justifying a higher price
in an intense competitive environment can be difﬁcult, but not impossible. To
learn how to have a higher price than the competition, run informal sessions
where groups of customers meet with employees and management to discuss
problems and needs and brainstorm potential marketing ideas and solutions.
Also, survey customers to ﬁnd out what they like and dislike in the retailer’s and
competitors’ products and business. A retailer can also undertake “ﬂy on the
wall” or “camping out” research with customers to generate great new product
mix and pricing strategies.
Literature Cited:
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Factors Affecting Nursery and Floriculture Crop Sales:
An Aggregated Economic Analysis
E. Ekanem, S. Muhammad, F. Tegegne, and S. Singh
Institute of Agricultural and Environmental Research,
Tennessee State University
Index Words: ﬂoriculture and nursery crops, cash receipts, demand,
ornamental crops
Nature of Work: About 33% of total farm cash receipts in the United States
come from horticultural crops (vegetables, fruits and tree nuts). Based on
farm cash receipts, greenhouse and nursery crops represent the 4th largest
crop in the agricultural economy. Although larger crop groups such as corn,
vegetables and soybean have continued to grow in sales value, ornamental
crops (including ﬂoriculture and nursery products) have continued to experience
decline in numbers of growers and average sales per acre of production area
(USDA/ERS, 2004). This notwithstanding, average sales per grower have
continued to rise due to the fact that the fewer farm operations have become
larger. Cash receipts from greenhouse and nursery crops fell from 2002 levels
by 1%, generating sales of $14.3 billion in 2003. Of the dollar sales, $9.4 billion
were attributed to nursery crop sales while $5.0 billion were from ﬂoricultural
crop sales (USDA/ERS, 2003). Explanations for the lower sales have been
attributed to weak domestic demand and a strong export competition. Although
a small portion of the total horticultural imports, ornamental crop imports totaled
$1.2 billion in 2003. This represents a very signiﬁcant increase from the sale
value of 530 million dollars that was recorded in 1990 (http://usda.mannlib.
cornell.edu/reports/erssor/specialty/ﬂo-bb/ﬂo-2004s.txt).
U.S. grower sales of ﬂoriculture and nursery crops were about $132 ($86 for
nursery crops and $46 for ﬂoral crops) per household in 2003, $30 higher than in
1992 (Table 1). Using published USDA/ERS data from the 2003 Floriculture and
Nursery Crops Yearbook (formerly known as the Floriculture and Environmental
Horticulture Yearbook) a stepwise regression methodology (SPSS, 2004) is used
in analyzing factors that affect ﬂoriculture and nursery crop sales in selected
states. The following empirical relationship was estimated:
SALE02 = f(POP02, HH2002, DPICAPTA, POV2002, UNEMP02, METROPOP,
INSTPOP1, HSGRAD, OWNERS, WOMEN00, ε) .......................................(1),
where SALE02 is the value of grower cash receipts by state and ε is the error
of estimation. The other variables included in the model are deﬁned in Table 2.
They represent factors that can be used in explaining changes in cash receipts
(sales) in nursery and horticulture crops from states included in the analysis.
The speciﬁc model estimated in this paper is speciﬁed as follows:
SALE02 = β0 + β1 *POP02 + β2*HH2002 + β3*DPICAPTA + β4*POV2002
+ β5*UNEMP02 + β6*METROPOP + β7*INSTPOP + β8*HSGRAD
+ β9*OWNERS + β10*WOMEN00 ...................................................(2)
Group home residents include all persons not living in housing units. The deﬁnition includes
institutional facilities (jails, correctional centers, juvenile facilities, hospitals or nursing homes), and noninstitutional facilities (college dormitories, group homes, or military barracks).
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Where, βi for i = 0 to 10 are parameters (regression coefﬁcients) to be estimated
from the stepwise regression technique. The coefﬁcients measure the extent
of the change in the dependent variable (in this case, SALE02) induced by a
change in the independent variable. The null and alternative hypotheses of
interest are, respectively, H0: βi = 0 and H1: βi ≠ 0. This paper uses stepwise
regression technique to estimate the coefﬁcients of a regression model
that analyzes factors affecting sales of nursery and horticulture crops for
selected states.
Results and Discussion: Results of estimated regression model show that
three factors (the percent of high school graduates, the number of residents
in group housing, and the rate of unemployment in the state) were signiﬁcant
factors explaining observed variation in nursery and ﬂoriculture crop sales.
Estimated coefﬁcients suggest that cash receipts are positively related to
the percent of population with high school diploma or equivalent (t = 7.841,
p ≤ 0.001), negatively related to the number of people living in group quarters or
facilities, institutional or non-institutional (t = -4.074, p ≤ 0.001), and to the rate
of unemployment (t = -2.174, p ≤ 0.05). The null hypotheses that regression
coefﬁcients, β5, β7, and β5 = 0, were all rejected at the p ≤ 0.05 level.
Signiﬁcance to Industry: It is important to identify and estimate the extent
and magnitude of the factors affecting producer cash receipts from the sale of
nursery and horticulture crops. Not only will this assessment help producers to
target potential customers, it will assist in establishing the sensitivity of demand
to selected economic and demographic variables. Such knowledge can be
used in an overall marketing strategy to increase sales. An awareness of the
factors affecting sales can allow state marketing planners to predict nursery
sales through estimated economic models. Although the above paper relies
on a highly aggregated estimation, it provides a general framework that can be
applied for future research. Used in conjunction with a state household nursery
crop consumption survey (if available), the results could provide useful policies
for effective marketing of nursery and ﬂoriculture crops.
Literature Cited:
1.

Statistical Package for the Social Sciences. SPSS. Version 12. 2004,
Chicago, SPSS.

2.

USDA/ERS. 2004. Demand for Ornamental Crops was Weak, As Expected.
Floriculture and Nursery Crop Yearbook: Summary. Economic Research
Service (June 18) http://usda.mannlib.cornell.edu/reports/erssor/specialty/
ﬂo-bb/ﬂo-2004s.txt).

3.

USDA/ERS. 2003. Floriculture and Nursery Crops Yearbook 2003. Available
on-line at http://usda.mannlib.cornell.edu/data-sets/specialty/FLO/2003/.

4.

US Department of Labor, Bureau of Labor Statistics. 2004. Various
downloads of on-line information were used. http://www.bls.us/lau/;
http://www.bls.gov/sae.

5.

United States Census Bureau. 2000. Statistical Abstract of the United
States. Additional information also obtained from Current Population
Reports. Most information and data downloaded from on-line at: http://
www.census.gov.

512

Marketing Section

SNA RESEARCH CONFERENCE - VOL. 49 - 2004
Table 1. Value of Sales at Wholesale of U.S. Floriculture and Nursery Crops.
Total US Sales
(in millions of $)
Crop
Floriculture crops

1

%∆3
2001 – 2003

2003

2002

2001

4,976.5

4,879.0

4,802.6

+3.62

Nursery crops

9,443.3

9,396.3

9,386.6

+0.60

Floriculture and nursery crops

14,419.8

14,275.3

14,189.1

+1.63

2

Sales per US household
(in dollars)
Floriculture crops

45.57

45.15

%∆
2001 – 2003

44.91

+1.47

Nursery crops

86.48

86.96

87.78

-1.48

Floriculture and nursery crops

132.05

132.11

132.69

-0.48

Source: ERS, USDA, 2003. 1Information applies to growers with $10,000 or more in ﬂoriculture
sales; data applies to 36 major states. 2Includes other greenhouse crops (data from NASS and ERS).
3
Estimated percentage change, 2001 - 2003, computed from available information.

Table 2. Deﬁnition of variables* and units of measurement.
Variable

Deﬁnition

Unit of measurement

SALE02

total grower cash sales from
ﬂoriculture and nursery crop sales

in thousands of dollars

POP02

population of state

million persons

HH2002

number of households in 2002

millions

HHOLD00

number of households in 2000

millions

DPICAPTA

disposable personal income per
capita (2000)

1996 dollars

POV2002

percent of state population living
below poverty

in percentage points

UNEMP02

state unemployment rate

in percentage points

METROPOP

percent of population living in
metropolitan areas

percentage points

INSTPOP

number of persons living in group
quarters

in numbers

HSGRAD

the number of high school grads

% of state population

OWNERS

home owners in state

in numbers

WOMEN00

percent of females

in percentage points

*Sources: Data extracted from various USDA, ERS, Bureau of Economic Analysis, and US Census
Bureau on-line publications.
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Factors Affecting Growth of Nursery Businesses in Tennessee
Safdar Muhammad, Eneﬁok Ekanem and Fisseha Tegegne
Institute of Agricultural and Environmental Research
Tennessee State University, Nashville, TN 37209-1561
smuhammad@tnstate.edu
Index Words: Growth rate, Nursery and greenhouse crops
Signiﬁcance to Industry: It is important to identify factors affecting growth
of nursery businesses in Tennessee. Declining trends of total number of farms
in agriculture indicate a need to formulate strategies and design programs
to introduce new ways to become proﬁtable in the farming business. The
high growth rate indicates that nursery businesses provide an opportunity for
alternative high value enterprise for small farms. Current nursery businesses
can also use the results from this study to make necessary adjustments to
enhance their growth and become more proﬁtable in the long run. Similarly
higher growth rates in metro and adjacent-to-metro counties assist growers to
make decisions about locating their businesses. Higher growth rates for new
and female operated businesses can also be used as an incentive to promote
nursery and greenhouse businesses and attract more female operators into the
nursery industry.
Nature of Work: Nursery industry is one of the fastest growing sub-sectors of
U.S. agriculture with grower cash receipts of $14.7 billion in 2002. In Tennessee,
there were 2,323 nursery businesses with cash receipt of about $282.8 million.
According to the Census of Agriculture (2002), total number of farms declined
to 87,595 in 2002 compared to 91,536 in 1997. On the other hand, there was
an increase of about 25.84% for nursery and greenhouse farms in TN between
1997 and 2002. Similarly, annual cash receipts for nursery crops also increased
by 32.58% for the same time period. The average per farm cash receipts
for nursery businesses was $121,745, compared to $25,790 for all farms
in Tennessee.
The main objective of this paper is to identify factors affecting growth of nursery
businesses in Tennessee. Data used for the analysis were collected using a
combination of face-to-face and mail survey of nursery growers in twenty-eight
counties of Tennessee. These counties were selected due to their signiﬁcant
contributions of the nursery industry to the local economy. One hundred twenty
three completed questionnaires were analyzed using the Statistical Package for
the Social Sciences (SPSS).
Due to lack of record and accuracy problem about proﬁt or sale, growth of
nursery businesses was measured in terms of changes in the number of
workers. Studies also show that growth in sale and growth in number of
workers are highly correlated. Growth rate was deﬁned as the annual change
in employment between the time the enterprise started and the time the survey
was administered. The average growth rate was calculated as follows:
Average annual growth rate = [{ Current employment - Employment at start } ÷ Age of enterprise] X 100
Employment at start
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Results and Discussion: Results showed that nursery and greenhouse
businesses grew 12.5% annually in Tennessee. The majority of nursery
businesses (57.7%) had growth rate of less than 10%. There were less than
2% of businesses with over 75% of growth rate annually (Figure 4). The growth
was nearly double for female operated businesses (23.17%), compared to
male operated businesses (12.65). The female operated businesses represent
about 21% of total nursery businesses surveyed. Similarly, growth rate also
varied based on type of businesses organization. Nursery businesses which
were corporations grew at a high rate (21.97%), followed by LLC (16.78%), and
proprietorship (14.39%). Partnership and other type of business organization
had the lowest growth rates, 7.60% and 6.48% respectively.
The nursery businesses located in metro counties grew at a much higher rate
(19.30%) compared to those located adjacent to a metro (18.24%) and nonadjacent to metro counties (11.99%) (Figure 5). The study also indicates that
operators’ age and annual gross sale affect growth rate of nursery businesses
signiﬁcantly. The growth rate was higher for businesses with annual gross sale
of over one million dollars (28.35%) compared to other sales category (Figure 2).
Similarly, nursery businesses with younger operators grew faster than those with
older operators (Figure 3).
The highest growth rate was recorded for nursery businesses which are
between 10-20 years old (23.51%). The lowest growth rate was for old nursery
businesses over 40 years. The results of this study will help to promote nursery
industry as an alternative high value enterprise.
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Table 1. Annual Growth Rate by Age of the Nursery businesses.
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Age of Business
(years)

Growth Rate
(%)

Less than 10

16.10

10-20

23.51

21-30

10.53

31-40

9.61

> 40

5.09
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Table 2. Business Organization and Annual Growth Rate of Nursery Businesses.
Business Structure

Growth Rate (%)

Proprietorship

14.39

Partnership

7.70

Corporation

21.97

LLC

16.78

Others

6.58

Figure 1. Growth Rate of Nursery Businesses by Gender of the Operator.

Figure 2. Percent Distribution of the Growth Rate of Nursery Businesses.
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Figure 3. Growth Rate of Nursery Businesses by Annual Gross Sales.

Figure 4. Growth Rate of Nursery Businesses by Operator’s Age.

Figure 5. Growth Rate of Nursery Businesses by County Types.
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Retailers Push New Requirements Into the
Sales Agreement with Nursery Growers
Dr. Roger A. Hinson, Professor
La. State University, Dept. of Agricultural Economics
and Agribusiness, Baton Rouge, La 70803
rhinson@agctr.lsu.edu
Index words: sales agreement, sales terms, concentration, market power,
market channels
Signiﬁcance to industry: Among the factors that affect nursery growers are
pressures from retailers, particularly mass merchandisers (MM), to contribute
value to the buyer/seller relationship through changes in items that are included
in the sales agreement. As publicly-owned businesses, shareholders expect
management of MMs to increase proﬁtability in every reporting period. It is
asserted that management incentives are driven by short-term results perhaps
more than longer term viability. Pressuring vendors is one way to increase
proﬁtability. In the ornamentals industry, growers are almost always smaller
business entities than retailers, suggesting that large retailers might use their
inﬂuence to the grower’s disadvantage. Another reason that growers are asked
to add value to their products through additional services is the supply chain
management (SCM) paradigm, which seeks to remove time and cost from the
chain (Barton, 2002). When SCM is used, electronic technology replaces or
supplements traditional ways of doing business. Examples include electronic
data interchange to reduce paperwork and errors, the minimization of inventory
held in the system, delivery of product to stores in smaller quantities and more
frequently, and other approaches. Capital and management are required to
adopt this technology, and it can be expensive particularly in the view of small
growers. If growers don’t meet MM retailer demands, they may get shut out of
this larger, faster growing component of the market.
Growers also sell to garden center (GC) retail customers. Growers and GCs are
more similar in size, so there is less potential for exertion of market power. GCs
are much less homogeneous than MM retailers. Business practices tend to be
more traditional, and there may be less demand for the grower to adopt large
changes in the operation of the supply chain.
In addition to the factors above, growers may ﬁnd that their retail customers
expect them to provide additional services, such as barcode stickers or plant
information tags. As a more signiﬁcant example, MMs may expect the grower
to utilize continuous replenishment inventory systems that use access to the
store’s sales records to maintain agreed-upon inventory levels, or other similar
expectations. Generally, larger retailers seem to ﬁnd inventory management
and technology systems more useful. Their utilization contributes to efﬁciency
and helps facilitate low price strategies. Garden centers, as smaller businesses,
may need different services from growers. Inclusion of these items in a sales
agreement can transfer risk to growers and impose additional costs. In either
market channel, the expansion of expectations by retailers has implications for
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ﬁrm proﬁtability. Analysis of the rate at which changes have occurred should
alert growers to the possibility of additional demands within the system
Nature of the work: Non-price items increasingly are appearing in the
agreement between grower and retailer. The complete list of items evaluated
in this project included product information tags, barcode stickers, unique
containers for customers, transportation to retailer, use of returnable shipping
equipment, assurance of on-time deliveries, take-back unsold product, supply
minimum volume, and use of continuous inventory replenishment. These items
show that value can be added either at the production site or at the retailer
location. The list resulted from (1) discussions with growers, and (2) reported
changes in the sales agreement in the produce industry, which experienced
similar retailer concentration and which sells a perishable agricultural
commodity. These items were evaluated over the period 1996 to 2001. Use by
MMs and GCs was compared. Data were from Louisiana growers, who indicated
whether each item was a component of the typical contract in 1996, and
whether it was typical in 2001. They responded separately for GCs and for MMs.
Results and discussion: For these container growers, items of higher
importance were identiﬁed by the portion of respondents who indicated that
these items were in the typical agreement. The ﬁve highest percentage items
for each channel, MMs and GCs, are reported, while the other four are indirectly
considered in this analysis (for complete treatment, see Navajas, 2002). In
2001 for the MM channel, items that were reported to have been in the typical
agreement by more than 50 percent of respondents were barcode stickers and
continuous inventory replenishment (Figure 1). Custom containers and takeback provisions were important at 47 percent. For the GC channel, product
information tag was most frequently reported, on-time delivery was reported
by half the respondents, and the other items were reported at low levels. The
barcode sticker and the continuous inventory replenishment items were very
important for MMs at 73 and 53 percent, but much less frequently reported
for GCs at 14 and 14 percent. These are related since barcode scanning at
checkout is universal at MMs, and information from that scan is the basic
information driving the leaner inventory systems. On the other hand, many GCs
still do not use scanning at checkout, so they sense little urgency about these
items. The product information tag was infrequently in the MM agreement, but
was very prominent in the GC channel. For the transportation item, differences
between MMs and GCs were important but to a lesser degree compared to the
items above. Take-backs were important for MM but were not among the top
ﬁve items as reported by GCs.
Differences between years also are important. For the MM channel, the barcode
sticker item increased from 33 percent to 73 percent. Custom container and
returnable shipping equipment each increased substantially, by 20 percentage
points or more, and other differences were important as well. For GCs, changes
between years were noticeably smaller. Product information tag increased
from 43 percent to 57 percent, and barcode sticker went from zero to 14
percent. Custom container and returnable shipping equipment requirements
actually declined.

Marketing Section

519

SNA RESEARCH CONFERENCE - VOL. 49 - 2004
As concluding comments, overall levels of inclusion of these items in typical
agreements in the MM channel were higher than in the GC channel, and the
differences between years were larger. Though all the items were not presented
in this article, across these respondents there was evidence that MM channel
customers were interested in all these items some of the time, especially in
2001. As stated earlier, these items help drive the MM price strategy. GCs
seemed to ask for these items for these items less frequently, and increases
over the ﬁve year period were smaller.
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Figure 1. Important differences in frequency of inclusion of items in the sales
agreement for container growers by kind of retailer, 1996 and 2001.
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An Internet-Based System for Financial Benchmark Analysis
of Wholesale Nursery Operations
Alan W. Hodges and John J. Haydu
University of Florida, Institute of Food & Agricultural Sciences,
POB 110240, Gainesville, FL 32611-0240
Email awhodges@uﬂ.edu; jjh@ifas.uﬂ.edu
Index Words: ﬁnancial benchmark analysis, business analysis, internet,
wholesale nurseries, Florida
Acknowledgments: This research was sponsored in part by the Florida
Nurserymen and Growers Association, Orlando, Florida.
Nature of Work: Financial benchmark analysis is widely used for evaluating
business performance of individual ﬁrms in relation to industry standards. This
technique has been applied in a variety of different industries (e.g. Robert Morris
Associates). The approach typically involves development of key performance
indicators that reﬂect basic practices in a speciﬁc type of business and
region. Benchmark analysis can be used by industry professionals as a guide
for important business decisions such as expansions, ﬁnancing, marketing,
operations planning, and human resource management. It enables managers
to identify the strengths and weaknesses of a company, in order to establish
goals for improvement, and to capitalize on its advantages. Ideally, benchmarks
should be representative of industry-leading ﬁrms as a model for emulation, but
may also include statistical information on variability of benchmark measures.
In the environmental horticulture industry, business and ﬁnancial analysis tools
have not been adopted as widely as in many other industries. Some reasons for
this situation include the preponderance of small ﬁrms, a largely individualistic
management style, and lack of benchmark ﬁnancial data. The Horticultural
Research Institute was one of the ﬁrst to publish benchmark information on
proﬁtability and productivity indicators for nursery growers, landscape and
horticultural retailer operations in the United States (HRI, 1988). Results were
reported separately for six regions of the country, in four ﬁrm size classes, and
for “high proﬁt” ﬁrms in the upper 50th percentile of net income. The information
was published for a number of years, however, it has now been discontinued.
Some land grant universities have also developed ﬁnancial benchmark analysis
programs as a service to the wholesale nurseries in their respective states.
Researchers at the University of Florida have conducted a program known
as the Nursery Business Analysis, whereby industry benchmark values are
developed from ﬁnancial statements and production data collected from over
300 grower ﬁrms in Florida since 1985. Results were most recently published
for ﬁscal year 1998 (Hodges, Satterthwaite and Haydu, 2000). Researchers at
Cornell University have developed a similar program for greenhouse grower
businesses in New York (Uva and Richards, 2003).
The information for establishing benchmarks may be compiled from industry
survey data, or from ﬁnancial statements disclosed by publicly held companies.
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Benchmark analysis requires collection of ﬁnancial and operational information
in a standardized format, entry and analysis of the data, interpretation of the
results, and development of recommendations for management improvement.
Such programs for nurseries have traditionally been conducted through
personal visits with managers of cooperating ﬁrms, which is typically a very time
consuming process. There is a need for more rapid data collection, analysis
and reporting. Because of constraints on personnel resources, the Nursery
Business Analysis program in Florida is now conducted intermittently to update
the industry averages. Many participants have expressed a desire for reporting
results in a more timely fashion and for a more understandable, simpliﬁed
presentation of results. Participants have also asked for more comparisons of
various sub-groups of the data, and for more geographically-speciﬁc results for
individual counties and regions.
Recently, there have been efforts to develop automated, internet-based systems
for benchmark analysis of business operations. One such effort involves leading
businesses and organizations, including IBM, Procter & Gamble, Shell Oil, the
U.S. Navy, the World Bank, and PricewaterhouseCoopers Consulting (WSJ,
May 19, 2004). In response to the needs for more rapid collection and analysis
of information, and to provide a higher level of service to nursery manager
clients, researchers in Florida have developed an internet-based benchmark
analysis system for the wholesale nursery industry. This system is still under
development, and is being tested by Florida nursery managers.
Results and Discussion: An internet-based system for benchmark analysis
of wholesale nursery operations was developed, consisting of security
encrypted data entry forms, an analytical report generator, a historical database
of ﬁrm records, and an website user interface. The website is available at
http:/ / hortbusiness.ifas.uﬂ.edu/hortNBA/. The report generator and data entry
forms operate using ASP scripts, and the database operates in Microsoft
Access. Benchmark indicators in this system are based on the measures
previously developed under the Nursery Business Analysis program, including
indicators for productivity, proﬁtability, ﬁnancial solvency and liquidity measures.
Analysis reports generated by the system consist of a series of tables and charts
that report the following information:
•

Annual and monthly plant sales

•

Production area, sales per square foot (acre)

•

Number of fulltime equivalent employee, sales per employee

•

Value of production, per square foot (acre) and per employee

•

Capital owned and managed, per acre and per employee

•

Plant inventory and capital turnover

•

Annual expenses for labor, supplies, equipment & facilities, administrative
overhead, capital, management

•

Costs per square foot, and per unit sales and value produced

•

Net income, rate of return on capital and return to equity

•

Financial ratios: leverage, current ratio, and the quick ratio.
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This information is reported in tables with up to four columns representing
different industry groups for comparison. The system offers a menu of standard
reports that summarize benchmark information for ﬁrms in the historical
database, including reports for various nursery commodities, and time series.
Currently, reports are available for the period 1990-1998, for tropical foliage
growers in Central Florida and South Florida, container-grown and ﬁeld-grown
woody ornamentals, and ﬂowering plant nurseries. Reports will be added for cut
foliage growers in Florida. Within each commodity, information is also available
for subgroups of large, small, and highly proﬁtable ﬁrms. Large ﬁrms are deﬁned
as those having annual sales of one million dollars or greater, while small ﬁrms
had sales of less than $250,000. Highly proﬁtable ﬁrms had a rate of return on
invested capital of 15 percent or greater.
Authorized users of the system who have registered with the Florida Nurserymen
and Growers Association are assigned a username and password to enable
access to the system for entry of information and customized analyses of their
ﬁrm. A security encryption system prevents unauthorized access to conﬁdential
information. Users enter their ﬁnancial and other data into forms and submit the
information for analysis. Information required for the analysis includes:
•

Total annual sales

•

Brokered sales (ﬁnished product purchased and resold)

•

Other business income

•

Owned assets: land, buildings, equipment, plants, supplies, cash,
receivables

•

Liabilities: current, long-term

•

Value of leased assets

•

Production area (net usable growing space, acres) or landscape area
managed

•

Labor hours or fulltime equivalents

•

Expenses: management, employee wages & beneﬁts, plants, supplies,
repairs & maintenance, equipment operations, insurance, utilities,
communications, taxes, advertising & marketing, interest, depreciation,
other overhead.

Signiﬁcance to the Industry: Nursery industry professionals can use
benchmark analysis as a guide for important decisions such as business
expansions, ﬁnancing, marketing strategies, operations planning, and product
selection. Business analysis also supports the rigorous evaluation of proﬁtability
for individual products. Conducting a business analysis repeatedly over time
enables managers to see trends in performance. Some outcomes that are
supported by business analysis include increased business proﬁtability, reducing
the risk of business failure, expanded opportunities for market development
and ﬁrm growth, better control of costs, greater availability of capital ﬁnancing,
greater employee productivity and job satisfaction, greater physical efﬁciency,
enhanced management professionalism, and better product mix selection.
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Some common problems and opportunities for improvement revealed by
business analysis include:
•

Low output, (below average sales, area),

•

Overcapitalization or undercapitalization (capital managed per acre, per
employee),

•

Poor pricing or low value of production (low value per square foot),

•

Slow crop growth (low inventory turnover),

•

High costs for labor, materials or overhead due to low productivity, waste
or overuse (cost per unit value produced, per unit area, or as share of total
budget),

•

Poor cash ﬂow (low cash assets, high accounts receivable, low inventory
turnover),

•

Imbalanced debt structure (ratio of current to long term liabilities).

As the program is further developed, it is envisioned that it will be extended
to the large and rapidly growing landscape services industry, as well as plant
producers.
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