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Significance to the Industry: Horticulture is defined as the science and art involved in
the cultivation, propagation, processing and marketing of ornamental plants, flowers,
turf, vegetables, fruits, and nuts. Within the horticultural sector, the environmental
horticulture industry, often referred to as the “Green Industry”, is one of the fastest
growing sectors of agriculture in the US. However, the green industry is facing many
challenges including an economic downturn, stronger competition from less expensive
imports, considerable price variation, and seasonal consumption patterns. The US
green industry consists of wholesale nursery, greenhouse, and sod growers; landscape
architects, designers/build contractors, and maintenance firms; retail firms such as
garden centers, home centers and mass merchandisers with lawn and garden
departments; and various marketing intermediaries, such as brokers and horticultural
distribution centers.
Nature of Work: The data used in this report were provided by the Texas State
Comptroller’s Office, baseline data from the Floriculture and Nursery Yearbook from the
United States Department of Agriculture (USDA), and the Texas Green Industry Survey
of 2008; and includes industry sales through the end of fiscal year 2007. To
evaluate the economic impacts contributions of the green industry in the Texas
economy, economic models were developed using the Implan software system and
associated Texas datasets (MIG, 2004). The Implan system includes more than 500
industries. The sectors associated with the green industry are presented in Table 1.
Input-Output models represent the structure of a regional economy in terms of
transactions, employees, households, and government institutions (Miller & Blair, 1985).
Results: The economic multipliers derived from the Implan model were used to
estimate the total economic activity generated in the state by sales (output) to final
demand or exports. This includes the effects of intermediate purchases by green
industry firms from other economic sectors (indirect effects) and the effects of green
industry employee household consumer spending (induced effects), in addition to direct
sales by industry firms. The wholesale and retail sectors use products from the
production/manufacturing and horticultural services sectors; therefore, when calculating
the impacts for the wholesale and retail trade horticulture products, output (retail sales)
are reduced to reflect only the gross margin on sales to those sectors, otherwise we
would be double counting the economic impact stemming from those products.
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Economic impacts for the Green Industry in Texas were estimated at $13.5 billion in
output, 157,990 jobs, and $7.6 billion in value added as shown in Table 2. For the
production and manufacturing sectors, including nursery and greenhouse, lawn and
garden equipment manufacturing, and metal building manufacturers, total output
impacts were $2.3 billion, employment impacts were 23,929 jobs, and value added
impacts were $1.3 billion. For the horticultural services sectors, including landscaping
services and landscape architecture services, total output impacts were $6.8 billion,
employment impacts were 84,322 jobs and value added impacts were $3.4 billion. For
the wholesale and retail trade sectors, total output impacts were $4.2 billion,
employment impacts were 49,740 jobs and value added impacts were $2.7 billion. The
largest economic impact contributions for individual sectors were landscaping services,
nursery and greenhouse and lawn and garden stores.
Economic impact results are also reported by major metropolitan statistical area (MSA)
as summarized in Table 3. The MSAs with the greatest economic impact contributions
to the State’s economy are Houston and Dallas.

Table 1. NAICS Codes for Green Industry Sectors
Industry Sector

NAICS
Code
1114
333112
332311

Nursery & Greenhouse
Lawn & Garden Equipment Mfg
Greenhouse Manufacturing (Prefab. Metal
Buildings)*
561730
Landscaping Services
541320
Landscape Architectural Services
Flower, Nursery Stock And Florist Supplies
424930
Wholesalers
4442
Lawn & Garden Equipment & Supplies Stores
4531
Florists
4441
Building Material & Supplies Dealers*
445
Food & Beverage Stores*
452
General Merchandise Stores*
Farm & Garden Machinery & Equipment
423820
Wholesalers*
* Green industry represents a portion of overall business activity.
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Table 2. Economic Impacts of the Green Industry in Texas, 2007

Production & Manufacturing
Nursery & Greenhouse
Lawn & Garden Equipment Manufacturing
Prefabricated Metal Buildlings
Horticultural Services
Landscaping Services
Landscape Architecture Services
Wholesale & Retail Trade Horticulture Products*
Flower Nursery Stock & Florist Supplies Wholesalers
Lawn & Garden Equipment & Supplies Stores
Florists
Buildling Material & Supplies Dealers
Food & Beverage Stores
General Merchandise Stores
Farm & Garden Equipment Wholesalers
Total (All Sectors)

Output
($Mn)
2,370
2,064
207
98
6,806
6,487
318
4,277
140
1,608
735
697
150
724
224
13,452

Employment
(jobs)
23,929
22,734
745
450
84,322
81,814
2,507
49,740
827
16,023
12,852
6,944
1,979
9,789
1,325
157,990

Value
Added
($Mn)
1,366
1,260
65
41
3,417
3,220
197
2,780
87
1,054
480
457
96
467
139
7,564

* The direct impact is gross sales except for retail sectors.
To facilitate impact analysis, gross sales figures for retail sectors were adjusted for cost of goods sold (margins).

Table 3. Economic Impacts of the Green Industry in Texas by MSA

Austin
Dallas
Ft Worth
Houston
San Antonio
Other
Total

Output
($Mn)
908
2,287
1,061
3,135
820
5,242
13,452

Employment
(jobs)
10,660
26,855
12,463
36,819
9,632
61,562
157,990

Value
Added
($Mn)
510
1,286
597
1,763
461
2,947
7,564

Literature Cited
1. MIG, Inc. Implan 2004. Stillwater, MN.
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How Are Greenhouse Growers Coping With Rising Energy Costs?
Robin G. Brumfield, A.J. Both, George Wulster
New Jersey Agricultural Experiment Station
Rutgers, The State University of New Jersey
55 Dudley Road, New Brunswick, NJ 08901-8520
Brumfield@aesop.rutgers.edu
Index Words: Fuel cost, alternative energy, energy saving technology, floriculture
Significance to Industry: In 2003, the average greenhouse in New Jersey spent 5.3%
of sales on heating fuel (Brumfield, 2007) and had profits of 9.4% of sales. Up until the
middle of 2008, crude oil prices continued to rise and reached a high of $147 per barrel.
Fuel oil used to heat greenhouses almost tripled in price, but has since come down to
levels experienced during the middle of the decade (US DOE, 2009). If, as expected, oil
prices start to climb again, a typical commercial greenhouse operation would
experience significant difficulty making a profit, and the industry would be in peril.
Significant parallels, but also some significant differences exist between now and the
energy crisis of the 1970s. The general consensus remains that fossil fuels represent a
finite supply that must eventually be replaced with sustainable energy resources and
that it is prudent for our country to take steps to free itself from its dependence on
foreign oil. Modest oil prices following the early energy crisis and through the 1990s
have shifted much of the attention away from increased self-reliance and/or the
development of alternative energy sources. The results of research efforts in the 1970s
and 1980s led to substantial reductions in greenhouse energy use (double polyethylene
greenhouse films, energy curtains, root-zone heating, and environmental controls). Now
that the most obvious and effective steps to reduce fossil fuel consumption have been
taken, further significant improvements are much more difficult (and costly) to identify
and implement.
In a 2003 mail-in survey of the New Jersey greenhouse industry, we found that 61% of
respondents were considering energy saving technologies, 17% were considering
alternative energy sources, and 10% were considering co-generation. We conducted
another survey in 2008 to obtain information to help growers find ways to cope with ever
increasing energy costs. One option some growers were considering was to produce
their own bio-fuels. We wanted to find out how many growers had enough land to
consider this option. We also wanted to know how growers were handling the fuel cost
increases.
Nature of Work: A total of 397 surveys containing a list of 21 questions related to
energy use were mailed to greenhouse growers in the state of New Jersey in
September 2008. A total of 56 (a 14% return-rate) usable surveys were returned.
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Heating Fuel Type
Oil, propane, and natural gas were the most common types of heating fuels used either
alone or in combination as their primary heating source by the respondents (Table 1).
Wood, kerosene, and bio-fuel were each the primary heating source for one
respondent. Oil, propane, and wood were the most common secondary fuel types
respectively. Natural gas, electric, natural gas/propane, and fuel oil/wood were the
secondary fuel type for one respondent each.
Table 1. Primary and secondary fuel type by numbers and percentage of respondents
using them.
Fuel
Primary Fuel Type
Secondary Fuel Type
Number Percentage Number Percentage
Oil
17
30%
8
14%
Propane
16
29%
6
11%
Natural gas
15
27%
1
2%
Oil/propane
3
5%
0
0%
Oil/natural gas
2
4%
0
0%
Wood
1
2%
4
7%
Kerosene
1
2%
0
0%
Bio-fuel
1
2%
0
0%
Electric
0
0%
1
2%
Natural
0
0%
1
2%
gas/propane
Fuel oil/wood
0
0%
1
2%
No Answer
0
0%
34
61%
Total
56
100%
56
100%
Energy Saving Technologies
In the 2003 survey of New Jersey greenhouses, 61% of the respondents were
considering energy saving technologies. In the 2008 survey, 45% of the respondents
had implemented energy saving technologies since 2003 and 39% are considering
implementing energy saving technologies (Table 2). Energy curtains (11%), lower set
point temperatures (9%), bottom heat (7%), and closing down a portion of the year (7%)
were the most common energy saving technologies that have been implemented.
Wood boilers (5%), new coverings (5%), growing in less space (5%), new heaters (5%),
tightening the greenhouse (4%), new wall materials (2%), new equipment (2%),
environmental control computers (2%), changing to hardy plant crops (2%), new
thermostats (2%), and pad&fan cooling (2%), were energy saving technologies that
some growers had adopted since 2003.
Solar (14%) and wind (13%) were the most frequent energy saving technologies
respondents are considering. Nine percent of respondents were not sure what energy
saving technologies to adopt, but were considering all options. Energy curtains (7%),
wood burning furnaces (7%), more efficient heaters/boilers (4%), alternative heat source
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(2%), rigid plastic walls (2%), geothermal (2%), and fuel pre-heaters (2%) are other
energy saving technologies being considered.
Table 2. Number of respondents who were considering implementing energy saving
technologies in 2003, and number of implemented energy saving technologies or
number of respondents considering implementing them in 2008.
2003
2008
Implemented since
Response
Considering
Considering
2003
Number Percentage
Number Percentage Number Percentage
Yes
70
61%
25
45%
22
39%
No
33
29%
28
50%
14
25%
No
11
10%
3
5%
20
36%
Response
Total
114
100%
56
100%
56
100%
Alternative Energy Sources
In 2003, 17% of the respondents were considering alternative energy sources. In our
2008 survey, only 2 respondents (4%) were using alternative energy. Both of these
respondents were using wood burning furnaces. Forty-five percent of the respondents in
2008 were considering alternative energy sources. The alternative energy sources
being considered were wind (23%), solar (20%), wood (7%), anything (5%), biomass
(4%), electric (2%), corn (2%), geothermal (2%), and double energy curtains (2%).
Co-generation Consideration
In 2003, 10% of the respondents were considering co-generation. In the 2008 survey,
4% of the respondents were using co-generation, and 9% were considering cogeneration.
Fuel Surcharges
Eighty-four percent of the respondents indicated that their vendors were charging a fuel
surcharge. Twenty-three percent of respondents had asked their vendors to waive the
fuel surcharge, and 13% have switched vendors because of fuel surcharges. Twentythree percent of respondents were charging their customers a fuel surcharge. Thirteen
percent of respondents had customers who have asked them to waive the fuel
surcharge, and 25% would consider waiving the fuel surcharges in the future. Nine
percent of respondents felt they had lost customers from charging a fuel surcharge, and
66% thought fuel surcharges were bad for business.
Bio-fuels
Thirty-nine percent of the respondents would consider growing bio-fuels. Respondents
who indicated how much land they had available for growing bio-fuels had an average
of 59 acres which could be devoted to growing bio-fuels, and would be willing to devote
an average of 50 acres to growing bio-fuels.
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Information Sources
Most respondents did not indicate where they got their information in making decisions
about energy conservation and alternative energy.
Summary
Our survey of NJ greenhouse growers showed that while only 4% had adopted
alternative energy, 45% of them were investigating new methods of energy use,
storage, and generation. Some of the alternative energy uses included biomass (wood,
corn, switch grass, etc.), co-firing (coal and biomass), solar, wind, electric, geothermal,
and double energy curtains.
Most greenhouses are seasonal businesses with maximum production in the spring.
Adding energy production to their business will help spread their overhead costs over
more of the year as well as extend employment opportunities.
Survey respondents did not feel that fuel surcharges were the answer in dealing with
increasing fuel costs, and nine percent of respondents felt they had lost customers from
charging a fuel surcharge. Sixty-six percent thought fuel surcharges were bad for
business. While eighty-four percent of the respondents indicated that their vendors
were charging a fuel surcharge, twenty-three percent of respondents had asked their
vendors to waive the fuel surcharge, and 13% had switched vendors because of fuel
surcharges. Only twenty-three percent of respondents were charging their customers a
fuel surcharge, thirteen percent had customers who asked them to waive the fuel
surcharge, and 25% would consider waiving fuel surcharges in the future.
For more information, contact Dr. Robin G. Brumfield, 55 Dudley Road, Rutgers
University, New Brunswick, NJ 08901-8520, phone 732/932-9171 ext. 253, e-mail:
Brumfield@aesop.rutgers.edu.
Literature Cited
1. Brumfield, R.G. 2007. Dealing with rising energy costs. Greenhouse Product News
17(3) 24-31.
2. Brumfield, R.G., G. Wulster, and A. J. Both. 2003. New Jersey Greenhouse Survey.
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Does Sustainability Matter? A Study of Floriculture Growers
Tanya J. Hall1, Jennifer L. Dennis1, and Roberto G. Lopez2
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Purdue University, Department of Agricultural Economics, 403 W. State Street,
West Lafayette, IN 47907
2
Department of Horticulture and Landscape Architecture, 625 Agricultural Mall Drive,
West Lafayette, IN 47907
Index words: Barriers to entry, floriculture industry, risk, survey, sustainability
Significance to the Industry: Sustainable floriculture production is an emerging issue
for floriculture producers, yet most producers do not have a clear understanding of this
topic and may perceive barriers to entry for implementing sustainable practices. Von
Wizsacker (1980) defined barriers to entry as costs undertaken by a firm seeking to
enter an industry beyond expenses of an existing firm. The purpose of this study is to
determine if producers perceive barriers to becoming sustainable.
Most bedding, potted flowering and ornamental foliage plants must be grown under
controlled environments or protected structures (USDA, 2008). Floriculture crops are
grown under polyethylene or glass structures, and in non-recyclable plastic pots, trays
and liners (USDA, 2008). In temperate regions, the structures must be heated with the
use of natural gas, propane, or other non-renewable energy resources to optimize plant
growth. Since floriculture crops are grown under protected structures, they must be
irrigated by hand or mechanically. Similar to outdoor production, plants grown in
greenhouses and protected structures are susceptible to insects and diseases, requiring
the intensive use of insecticides and fungicides to minimize the impact on the
developing crop.
Containerized greenhouse and nursery crops are commonly grown in plastic containers
of varying sizes and shapes, depending on the crop and targeted market (Evans and
Hensley, 2004). Additional plastic usages in the floriculture industry include greenhouse
films, pot tags, and packaging (Garthe and Kowal, 1993). Typically these non-reusable
plastic containers are disposed by consumers, thus presenting a significant disposal
issue for the horticulture industry (Evans and Hensley, 2004). In 1993, it was estimated
that within the floriculture and nursery industries, 408 million pounds of plastic were
generated. Of the 408 million pounds, 23 (5.6%), 90 (22%), 240 (58.8%) and 55
(13.5%) million pounds, respectively were used for greenhouse films, mulch films for the
nursery industry, pots, trays, packs, and flats (Garthe and Kowal, 1993).
Changing to a sustainable production system requires a strategic re-orientation of the
firm’s organizational structure and goals, a dramatic allocation of economic resources,
and a willingness to accept a higher degree of risk (Kalogeras et al., 2006). Risk
aversion is a common determinant in the adoption and utilization of agricultural
technologies in farm operations (Huisjman, 1986). To reach the goal of having a
sustainable business through the use of sustainable production practices, changes in
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the daily operations will need to be made by the producer. Changes may include
investments in machinery, training, personnel and organic inputs. Undertaking these
changes involve a higher degree of risk as the producer switches from conventional
methods of production and may have few standards for reference as it is relatively new
and changing.
Economic viability is another barrier to entry. Perceived profitability influences
producer’s decisions (Cary and Wilkinson, 1997). Kalogeras, Pennings, and Garcia
(2006), reported that producers who considered switching to sustainable practices were
concerned about the economic viability of these practices. Perceptions of long-term
profit was a significant predictor of the decision to use conservation practices such as
planting trees and planting deep rooted pasture (Cary and Wilkinson, 1997). In this
study, pro-environmental attitudes did not translate into pro-environmental behavior
unless there were economic benefits associated with the behavior (Cary and Wilkinson,
1997).
The age of the producer can be a barrier to entry of new technologies. Barreiro-Hurle et
al., (2008) evaluated how the intensity level of change affected the adoption of new
technologies and evaluated its correlation with socio-economic factors. Barreiro-Hurle et
al., (2008) found producers older than 55 were more likely to participate in agrienvironmental schemes, if the requirements involved little labor and did not request new
investments in capital or knowledge. This indicates that producers older than 54 or 55
avoid adopting new production practices unless the new practices does not involve
physical labor or new investments.
Nature of Work: The objective of this study is to identify barriers to entry into
sustainable practices amongst floriculture producers. A convenience sample of
floriculture producers nationwide were surveyed in June through October, 2008 through
various outlets. A mail and internet survey was conducted by sending letters to several
state associations and by creating a brief article that was distributed to the trade press
encouraging producers to participate in the online survey. Trade press outlets included:
GreenTalks, Greenhouse Grower Benchrunner, GMPro Project: Green Industry, GPN
weekly. Mail surveys were given at the Ohio Florist Association (OFA) Short Course.
State associations were sent a link to the online survey. Several state associations
aided in sending the letter including: MN, CT, IL, KY, ME, MD, IN, CO, CA, MI, NC, PA,
RI, VA, and WI. Other producer events that the questionnaire was promoted include the
DS Cole open house the Indiana Floriculture Growers Association conference. The
questionnaire was developed based on an extensive literature search and Dillman
(2007) survey methods. Respondents were asked questions relating to the importance
of sustainability, sustainable practices they had/or were planning to put in place, attitude
towards profitability, risk, and sustainability, barriers to sustainable production practices
and producer demographics (size, sales, crops, age, education and ethnicity).
The survey was completed by 112 respondents with the majority of responses coming
from the Midwest (48.2%). Responses from other regions include the South, West, and
Northeast regions at 15.2%, 15.2%, and 9.8%, respectively. Approximately 10% did not
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report their location. Producers reported size by the volume of annual gross sales. More
than a quarter (26.4%) made less than $100,000, 20.8% made $100,001 to 500,000,
18.8% made $500,001 to 2 million, 18.9% made $2,000,001 to 10 million, and 15.1%
reported sales greater than $10,000,001 million. The respondent’s median size was
$500,001 to 1 million in gross sales with a standard deviation of 2.7. The median covered
greenhouse production area was 30,000 square feet and the median outdoor production
area was 43,560 square feet. The majority of the respondents were born in the following
years: 1930’s (3.7%), 1940’s (9.3%), 1950’s (42%), 1960’s (22.4%), 1970’s (16.9%), and
1980’s (5.6%). Therefore, the majority of respondents was born in the 1950’s and as of
2008, would be 58 to 49 years old.
Results: Overwhelmingly 95.5% of respondents had heard of sustainable floriculture and
the majority (65.2%) viewed sustainable practices as “very important” to the environment.
When asked if sustainable practices were used in their operations, 63.1% of respondents
said ‘yes’ and another 24.3% were in the process of becoming sustainable. Recycling
plastic pots and/or greenhouse glazings was the most common sustainable practice
producers currently have in place (72.7%) followed by water recycling and/or
conservation (62.4%), energy conservation (58.2%), composting (57.3%), and biological
controls (56.9%) (see Figure 1).
Producers were asked to rank, in order of importance, the sustainable practices that they
would like to implement. The top five rankings were: recycling plastic pots/greenhouse
glazings, biological controls, conservation of energy, water recycling/conservation, and
alternative energy sources (see Figure 2). Results indicate that producers have similar
interests in the sustainable practices they have implemented and/or want to implement.
Producers may perceive these practices as ‘easier’ to implement, thus the reason for
similar results.
Respondents were asked questions about their attitude towards implementing sustainable
practices using a 7 point Likert scale. A one on the Likert scale indicated the respondent
strongly disagreed with the statement and a 7 indicated strong agreement with the
statement. Respondents agreed that implementing sustainable practices would be a
worthy investment (67.5%) as it was a viable marketing trend (63%). However,
respondents were uncertain on whether becoming sustainable would generate more
profits for their operation (54.9%). Producers were not sure how consumers would
respond to sustainability shown by the two responses below. Less than half (47.7%) of
producers were uncertain whether customers would value sustainable floriculture
production practices. Furthermore, most of producers (61.2%) were uncertain on whether
customers cared how the end product was produced. Producers either disagreed or were
undecided with the statement that the conversion to sustainable production was risky
(71.1%). Therefore, producers in general may have a positive attitude towards adopting
sustainable practices but question whether customers care about their production
practices and if conversion would be profitable.
Producers were asked to rank factors they considered important before implementing
sustainable practices. The top consideration was cost of the practice (87.7%) (see Figure
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3). These results show producers heavily consider cost over other concerns such as how
these practices may affect the environment, potentially increase profits or satisfy customer
demand. Producers who feel cost are their top considerations are concerned about the
economic viability of sustainable practices, specifically, how it will impact their expenses.
Discussion and Conclusions: Results from this study indicate producers do perceive
barriers to entry into sustainable floriculture production. Concern about economic viability
is the primary barrier as respondents are concerned about the cost of implementation and
indicated that limited availability of money was their top barrier to adoption of sustainable
practices. Although respondents had pro-environmental attitudes towards sustainability
and its importance to the environment, they may not exhibit pro-environmental behavior
due to the perceived expense of becoming sustainable. It appears that profitability from
conversion is not as pressing of a concern, rather the initial expense of becoming
sustainable. Although producers do not indicate risk as being a primary barrier to entry,
their responses about financial capital show risk adverse behavior towards financial
investments. Therefore, respondents may not view conversion to sustainable practices as
risky in regards to yield loss, loss of customers, etc., yet investing the necessary capital
towards sustainable practices as risky.
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Figure 1. Current sustainable production practices.

Figure 2. Sustainable practices producers want to implement.
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Figure 3. Key factors considered by floriculture producers.
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Results of Landscape Businesses’ Survey in Nashville, Tennessee
Surendra P. Singh, Fisseha Tegegne, Enefiok Ekanem and Emeka Eyisi
Department of Agricultural Sciences
School of Agriculture and Consumer Sciences
Tennessee State University, Nashville, TN
Index Words: Landscape businesses and services, internet use, employment,
information sources and use, advertising, problems and prospects
Significance to Industry: Landscape services, an agricultural industry sub sector, are
increasingly becoming important as a source of employment and income. Landscape
services may be defined as the design, installation, and/or maintenance of a landscape.
The United States landscaping industry includes about 76,000 companies with
combined annual revenue of about $40 billion (United States Census Bureau, 2002.
North American Industry Classification available at:
http://www.census.gov/econ/census02/data/industry/E561730.HTM #bridge). The
industry is made up of mostly small companies, each with annual revenue of less than
$2 million. The main source of the revenue is generated from the lawn and garden
services. Employment in the landscape services sub sector has grown substantially in
the United States during the last three decades in contrast to the continuing decline in
employment in production agriculture.
Nature of Work: The major purpose of this study is to analyze primary data collected to
provide information on the professional landscape industry in nine of the thirteen
counties of Metropolitan Nashville Statistical Area (MSA). The counties included in the
survey were: Cheatham, Davidson, Dickson, Maury, Robertson, Rutherford, Sumner,
Wilson, and Williamson. This paper presents data and insights relative to the (1)
structure, (2) economic value, (3) employment generated, (4) services provided, and (5)
limiting factors that affect landscape businesses and sources of information used by
landscape businesses. Mail survey method was used to collect data from landscape
businesses in Nashville, Tennessee.
Results and Discussion: This paper presents results of data based on 48 completed
mail surveys received from randomly selected landscape businesses in the Metro
Nashville area covering Davidson, and the surrounding counties. Many of the business
operate in more than one county with the highest number operating in Davidson County
(41) followed by Williamson County (32).
The lawn care industry is of relatively recent origin. Overall, 47% of firms that responded
have been in existence for less than seven years and about 22% were in existence for
more than fifteen years (Table 1). Practices as well as future operations
were postulated to be influenced by the size of operation. For this paper, firms were
assigned based on three size categories—small, medium, and large as reported by
owners/managers based on their gross sales. A large majority (almost 53%) identified
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themselves as small followed distantly by medium (35.3%) and only 5.9% of the
businesses identified themselves as large (Table 2).
Selected landscape businesses employed both full-time, part-time workers, and family
members. More than 82% of the responding businesses had four or fewer full-time
employees. Only 2% had more than ten full-time employees. The distribution for parttime employees was also very similar (Table 3). In Table 4, the number of employees by
Family and Hired Labor are presented. As in the case of other small businesses, a large
percentage of landscape businesses depend on family labor. More than 84% of
businesses with four or less employees depended on family labor. Also a larger
percentage of hired labor was employed as part-time. This is expected because of the
seasonal nature of the landscape business.
Landscape firms in the Nashville area provide a wide range of Services. These services
were divided into the following five major categories: (1) Landscape maintenance, (2)
Turf maintenance, (3) Plant Installation, (4) Irrigation and, (5) Landscape Design,
Installation/Decoration. Almost all of the selected businesses provided landscape
maintenance service (Table 5). But as the services became more specialized or
required skilled labor, only a smaller percentage of small and medium size businesses
provided those services. Under each type of major service category several services
were provided. For example, under landscape maintenance services provided were:
weeding, mulching, tree and shrub pruning and brush removal. Professional lawn care
firms service commercial, residential and other types of properties. Table 6 shows
different types of accounts or properties for whom the services are provided by small,
medium and large firms. As expected, 100% of large firms reported servicing
commercial, residential and apartments/condos. However, small and medium size
businesses mostly provided services to residential properties. Similarly, small firms did
not provide services to large institutions such as schools, colleges etc. with large areas.
Small firms may not have the necessary equipment and other resources to take jobs
that have larger areas to cover or require special skills.
Selected businesses purchased materials from various sources. Most of the firms
purchased materials from local garden centers and only a smaller percentage of any
size firms used out of state sources to purchase materials for use in their work for
clients. Only 49% of respondents said that they purchased plant materials from another
county. This shows that landscape firms purchase plant and other material from local
suppliers to provide services to their clients.
Use of computers has become an important aspect of operating a business
successfully. More than 90% of the respondents owned/used computers and all those
who used computers had access to the Internet. The highest percentage of businesses
used computers for book/record keeping (80.4%) followed by “Internet Access” (78.4%)
and general typing and “billing.” As expected the percentage of use for various
purposes increases as the firm size increases. However, only about one-third of the
selected businesses had a Web site for their businesses. An even smaller percentage
(22%) of small size businesses had a web site while all (100%) of large businesses had
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a web site. Most of the firms used web site to provide general information followed by
use for advertising and for E-Mail. Only a small percentage used it for receiving orders
and buying supplies. About 76% of the respondents spent 20% or less of their total
revenue on advertising.
Various possible problems currently faced by the businesses were listed and
respondents were asked to indicate the extent of the problem by choosing from among
the following categories: “not a problem,” a “minor problem” and a “major problem.” The
average ranking of problems was estimated by assigning values of 1 for “not a
problem”, 2 for “minor Problem” and 3 for “major problem”. Businesses in all three size
categories ranked “high fuel prices” as their number one major problem after which
rankings of current problems vary. For small businesses the next ranked major
problems were high prices of supplies and water supply for plants which averaged 2.2
each. Whereas for large businesses the next ranked major problems were poor
customer service (2.3) followed by high prices of supplies, and pest control regulations
each of which had a value of 2. The current problems, as indicated by the respondents,
appears to be similar for the three size groups, but the degree of the problems
perceived vary (Table7). Availability of labor was not as serious problem for large
businesses but for small and medium firms it was perceived to be a relatively major
problem.
The majority of the landscape businesses expect some form of growth in their operation
which points to the potential expansion of the landscape industry. Table 8 shows that
the future areas of growth will be mainly in commercial and residential areas. Table 9
indicates that majority of landscape businesses utilize their own research as a source of
information. Businesses can improve their services with the availability of information.
The study also shows that most small businesses claim that availability of marketing
information will make their business better while medium size businesses point to labor
supply information as a way to help make their business better. Large businesses claim
that both marketing information and business management information will help them
improve their landscaping business services (Table10).
The new age of internet could potentially help landscape businesses to reach a greater
audience. Based on this study, most of the businesses have internet access but only all
of the large businesses have websites while only about 22% of the small businesses
and 44% of the medium business have websites. The increasing number of families
with two or more persons working for wages has contributed to the growth of this
industry. In general, price and income elasticity of demand for agricultural products tend
to be inelastic, while demand for landscape services may be highly elastic (Cox, Hollyer,
Leones, 1994). Another reason for continuing growth in landscape service employment
is related to concern about the environment. As this concern increases the importance
of landscape and landscape services will also increase.
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Table 1: Distribution of landscape businesses by year started operating.
Year Started
Before 1990
Between 1990 and 2000
After 2000

Number of Respondents
11
13
24

Respondents (in %)
22
25
47

Table 2: Distribution of selected businesses by size.

Small
Medium
Large

Number of Respondents
27
18
3

Respondents (in %)
52.9
35.3
5.9

Table 3: Total number of employees working full-time and part-time.

No. of Employees
0-4
5-10
More than 10

Full-Time
42
5
1

Percentage
82
10
2

Part-Time
41
2
1

Percentage
80
4
2

Table 4. Total number of employees by family and hired labor.
Hired
No. of Employees
0-4
5-10
More than 10

Full Time
30
10
7

%
59
14
14

PartTime
40
3
2

%
78
6
4
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FullTime
43
1
0

Family
Part%
Time
84
40
2
0
0
0

%
78
0
0
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Table 5: Types of services provided by size of business.
Types of Service Provided

All

Landscape Maintenance

Small

Medium

Large

94.0% 96

94

100

Turf Maintenance

76.5% 74

83

100

Plant Installation

86.3% 89

89

100

Irrigation Work

35.3% 22

50

100

Other (Design, Lighting, Snow Removal, etc.)

51.0% 48

61

67

Table 6: Types of property serviced and percent share of total revenue received from
servicing each type of property by selected businesses by size.
All
Type of
property
Commercial

%
Service
Provided
74.5

Small
Medium
Large
%
%
%
%
Service
%
Service
%
Service
%
Revenue Provided Revenue Provided Revenue Provided Revenue
35.9
67
31.3
89
38.5
100
70

Residential 94.1
Apartments, 23
Condos
Educational 6

57.7
29.0

96
30

63.4
33.0

94
67

49.5
29.5

100
100

15
10

3.0

7

3.3

11

3.0

67

2.0

Non-Profit,
17
Charity
organization
Others
4

9.9

22

11.7

44

10

100

4

32.5

7

30

11

35.0

0

00
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Table 7: Problems currently faced by landscape businesses by size.
Problems – Perceived
Mean Response by Size of Businesses
Small
Medium
Large
Availability of labor
2.0
2.1
1.3
Weed Suppression
1.7
1.8
1.7
Water supply for plants
2.2
2.1
2.0
Pest control regulations
1.5
1.6
2.0
Soil fertility
1.6
1.4
1.3
Plant disease
1.9
1.5
2.0
Insects
1.8
1.6
2.0
Turf grass availability
1.4
1.2
1.3
Equipment maintenance
1.8
1.7
1.7
Poor customer service
1.5
1.3
2.3
High price of supplies
2.2
2.2
2.0
High fuel prices
2.5
2.6
2.7
1=Not a problem; 2 =Minor problem; 3 = Major problem
Table 8: Future areas of business growth by size.

Commercial
Residential
Special orders
Product mix
Computer designs
Environmental friendly practices

Small
67
67
7
7
7
44

Respondent (in %)
Medium
67
50
6
28
11
28

Large
100
67
0
33
0
67

Table 9: Information sources currently utilized by size.

Landscape/nursery Associations
County Extension office
Scientific journals
University/research stations
Private consultants
Trade magazines
Radio/TV
Internet
Your own research
Friends/Family
Other farmers/neighbors
*1= never, 2=sometimes, 3= frequently, 4=most frequently
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Mean Response*
Small Medium Large
2.5
2.6
2.7
1.9
1.8
3.0
1.8
1.5
2.7
1.8
1.7
2.3
1.5
1.9
2.0
2.2
2.4
2.7
1.7
1.4
1.3
2.8
3.3
3.3
3.2
3.5
3.3
2.3
2.1
1.3
2.1
2.1
1.3
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Table 10: Type of information needed to help make businesses do better by size.
Respondent (in %)
Small Medium Large
Government regulations
41
44
67
Labor supply information
44
67
67
Marketing information
52
33
100
Plant information
44
39
67
Pesticide information
26
33
67
Business management information
59
39
100
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Socioeconomic Determinants of Technology Adoption Among
Nurseries and Greenhouses
Benedict C. Posadas, Patricia R. Knight, Randal Y. Coker, Christine H. Coker,
Scott A. Langlois
Mississippi State University, Coastal Research and Extension Center
1815 Popp’s Ferry Road, Biloxi, MS 39532
benp@ext.msstate.edu
Index Words: nursery and greenhouse mechanization
Significance to the Industry: The nursery and greenhouse industry in the northern
Gulf of Mexico states generates significant economic impact to the regional economy.
Recent estimates showed that the annual economic impact of the industry in the region
amounted to $615.9 million with Alabama, Mississippi, and Louisiana contributing $411
million, $55.6 million, and $149.3 million, respectively (5). The industry also created
6,753 jobs and generated $17.1 million indirect business taxes across these three
states. As the value of horticulture production in the northern Gulf of Mexico states
increases over time, it is expected that nursery and greenhouse growers will improve
production efficiency, increase adoption of mechanized/automated production
technologies, improve working conditions and workers’ safety, and enhance markets of
horticulture products. Identifying the significant factors enhancing or limiting adoption of
technological innovations would improve our understanding of the overall decision
making process involved in the mechanization efforts of nursery and greenhouse
operations.
Nature of Work: A survey of nurseries and greenhouses was conducted in the northern
Gulf of Mexico states as a part of a research program undertaken by the Mississippi
Agricultural and Forestry Experiment Station and the U.S. Department of Labor entitled
Enhancing Labor Performance of the Green Industry in the Gulf South (5). Earlier
results from the survey were presented in previous publications dealing with the
socioeconomic characteristics of workers and working conditions (6, 9), socioeconomic
impact of mechanization and automation (7), and operational characteristics of
nurseries and greenhouses (8). The objective of this paper is to determine the
socioeconomic factors influencing the level of technology adoption among nursery and
greenhouse operations in the northern Gulf of Mexico states. The socioeconomic survey
of wholesale nurseries and greenhouses located in the northern Gulf of Mexico states:
Mississippi, Alabama and Louisiana (9) was conducted between Dec. 2003 and Mar.
2005. Official lists of certified nurseries were retrieved from the state regulatory
agencies and industry buyer’s guides. Only the wholesale growers were included in
selecting the random samples of 50 growers in every state. The respondents to the
survey were the owners and/or operators of the selected wholesale nurseries and
greenhouses. A total of 87 nursery automation survey forms was completed from
personal interviews with nurseries (N=21), greenhouses (N=22) and mixed nurseries
and greenhouses (N=44) in Mississippi (32), Louisiana (29), and Alabama (26).
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Results and Discussion: The average level of mechanization (AVELOAM) shows the
extent by which nurseries and greenhouses have currently mechanized the various
tasks involved in the production of horticulture products. The AVELOAM was estimated
from the individual percentage scales reported in each of the tasks performed by each
participating nursery or greenhouse (7, 8). The specifications of the empirical model
used in this paper were based on an extensive literature on the adoption of
technological innovations in agriculture starting with the summary of the major
explanatory factors affecting adoption of agricultural innovations in developing countries
(3). A logit model was used to determine the specific factors associated with the
adoption of sustainable agricultural practices in West Virginia (2). With binary logit
analysis, the factors influencing the adoption of global positioning system guidance
systems by cotton farmers were identified in 11 midsouth and southeastern states (1).
The empirical model used in measuring the significant determinants of the level of
mechanization among nurseries and greenhouses in the northern Gulf of Mexico states
is given by Eqn 1:
AVELOAM

=
ß0 + ß1LTERMCAP + ß2OPERCAP + ß3AGEYEAR +
ß4EDUYEAR + ß5RESPEXPE + ß6OPERSATI + ß7 NURONLY +
ß8GHONLY + ß9ACRETOTAL + ß10SMALLFARM + ß11
BUSIYEAR + ß12 WORKPERM + ß13WORKPART +
ß14COMPPROD + É
Eqn 1.

where AVELOAM = average level of mechanization, LTERMCAP = perception of longterm capital availability, OPERCAP = perception of operating capital availability,
AGEYEAR = respondent’s age, EDUYEAR = respondent’s formal education,
RESPEXPE = respondent’s nursery experience, OPERSATI = respondent’s level of
satisfaction of current lifestyle, NURONLY = nursery only operation, GHONLY =
greenhouse only operation, ACRETOTAL = total acreage, SMALLFARM = small farm
operation, BUSIYEAR = years since establishment, WORKPERM = number of full-time
workers, WORKPART = number of part-time workers, and COMPPROD = use of
computer in production scheduling.
Preliminary ordinary least squares (LS) and Tobit regression results showed that about
60% of the variations in the levels of mechanization can be explained by the 14
explanatory variables included in the empirical model defined by Eqn 1. None of the
human capital variables which described the respondent characteristics showed any
significant influence over the levels of mechanization. The respondent’s perceptions
about the availability of capital, labor input and years since establishment did not play
any significant effect on mechanization decisions. Four of the 14 explanatory variables
have significant influence over the levels of mechanization. First, greenhouse only
operations tend to be more mechanized than nursery operations. Second, the
operations with more total acreage tend to be more mechanized than those operations
with lesser acreage. Third, operations with annual gross sales more than $250,000 tend
to be more mechanized than those operations with annual gross sales below $250,000.
Lastly, those operations which use computers in scheduling production tend to be more
mechanized.
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Marketing Edible Landscapes
Forrest Stegelin
University of Georgia
Key Words: edible landscapes, flowers, herbs, vegetables, fruits, marketing
Nature of Work: Fruits and vegetables and herbs have been traditional to backyards of
residences as a garden. With the drought in Georgia (and other regions as well), many
residential and commercial property owners found themselves faced with watering bans
for lawns and landscapes. The exception to the rule was for gardens and edible plants,
so many self-initiating homeowners turned many of their flowerbeds and other
environmental horticulture sites in their yard into gardens for edible plants. For large
properties, but not quite commercial in size, the growers’ green thumbs were so efficient
that harvested volumes exceeded what the homeowner could utilize for home
consumption and food preservation, and the quest for markets arose. The task of
marketing brambles and tree fruits, vegetables, and herbs was not difficult, as these
items were well recognized as to use and value. The dilemma arose when a market for
flowers and other blooms was pursued, including the question of which flowers were
edible and healthy, as opposed to being lethal or harmful, and the potential uses for
edible flowers.
Undergraduate University of Georgia students in Food & Fiber Marketing and in Selling
in Agribusiness tackled an assignment of developing a market for edible floriculture and
other items from edible landscapes. Using cooperating five-star restaurants in the
Atlanta metro area, a chef/food buyer survey and a consumer survey were developed
by the students, and they completed on-site interviews with either the restaurant chefs
or the food buyers of the restaurants, as well as the customers departing the
restaurants. In essence, the study was a demand analysis focusing on the specific
flowers requested and used by the restaurant trade, the quantity desired, and whether
the prices paid to producers adequately compensated the growers for the intense
marketing, specialized management skills, special production technologies, and limited
scale of production required of the growers. The consumer survey utilized closedended Likert scale, importance scale, rating scale, and intention-to-buy scale questions.
Results and Discussion: The students learned edible flowers have many potential
uses. Edible flowers are typically served as either a garnish, as an herb might also be
used, or as an integral part of a dish, such as a salad. Some flowers can be fried in a
light batter, or be stuffed, or used in stir-fry dishes. Edible flowers can be candied,
frozen in ice cubes and added to beverages, made into jellies and jams, used to make
teas or wines, minced and added to spreads or butters, or even used to make vinegars
for cooking, marinades, or dressings for salads.
The chef/buyer survey results were not encouraging. For instance, not all flowers are
edible; some may taste bad, and several are poisonous. A flower is not necessarily
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edible just because it is served with food; the flowers of most culinary herbs are safe to
use. Flowers available from commercial florists, found growing along roadsides, or from
commercial greenhouse operations typically contain residues from pesticides ruled
unacceptable for food production. Furthermore, organic growers cannot produce the
rich soil nutrients required to produce the edible flowers high in vitamins, minerals,
nectar, and pollen, although the flowers are nearly calorie-free. Individuals who are
susceptible to hay fever, asthma, or allergies should not eat flowers since many foodborne allergies are due to sensitivity to pollen; product liability, food safety, and
consumer health concerns mandate precautions.
There is inconsistence in tastes, even among the same species year-to-year, due to
different soil types, fertilization, sunlight/heat/humidity combinations, watering
procedures, other environmental conditions, and harvesting at end of the growing
season. Preparation requires attention to detail: pistils, stamens, and small leaves
must be removed with tweezers because pollen can distract from the flavor; the sepals
of nearly all edible flowers must also be removed; and for some edible flowers, only the
flower petals are edible, yet the white base of the petal of many flowers have a bitter
taste and should also be removed. Edible flowers are extremely fragile and cannot be
conserved in the refrigerator, so they must be consumed as quickly as possible. This
requires daily deliveries by growers of very small quantities (grams or count, not ounces
or pounds).
A sample list of edible flowers that are often requested by chefs or food buyers is quite
extensive. Each flower has its own contribution to the culinary effects of the entrée –
flavoring or taste, color, aroma, bitterness, etc. A list aggregated by the students
included the following flowers or blossoms: angelica, anise hyssop, apple, arugula,
basil, bee balm, borage, burnet, caledula, carnation, chamomile, chicory, garden chives,
garlic chives, chrysanthemum, lemon citrus, cornflower, dandelion, English daisy,
fennel, fuchsia, gardenia, gladiolus, hibiscus, hollyhock, impatiens, lavender, lemon
verbena, lilac, mallow marigold, mint nasturtium, okra, pansy, primrose, rose, rosemary,
runner bean, scented geranium, snapdragon, squash blossom, sunflower, thyme, and
violet. Flowers to avoid include azalea, crocus, daffodil, foxglove, oleander,
rhododendron, jack-in-the-pulpit, lily of the valley, and wisteria. Caution should be taken
with all flowers, but some are difficult to digest (clover), act as a laxative (day lily), parts
can be toxic or poisonous, cause skin blotches (mustard), or eaten only in moderation
(begonia).
As for the consumer response surveys, the Likert scale questions followed the format of
a 1 – 5 rating, with 1 being in total agreement to 5 totally disagreeing with the statement.
The composite scores are noted after the statement.
“Edible flowers” on the menu is critical in your selection of a five-star restaurant. [3.8]
I expect a recognized or famous chef’s restaurant (Wolfgang Puck, Emeril, etc.) to serve
and highlight edible flowers on the menu. [2.9]
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The importance of an attribute rating followed closely the Likert scale procedure, with
choices from 1 – 5, with 1 being very important to 5 being unimportant. These
statements [and scores] follow.
Flavor or taste is how important in your choice of an edible flower menu item? [1.9]
How important is color in your selection of an edible flower menu item? [1.9]
An aroma should be detectable, or should it? [3.0]
Texture when eating petals, for instance, is how much of a consideration in your
purchase or selection? [2.8]
In rating of attributes, another 1 – 5 scale was used, with 1 for excellent to 5 for poor. If
you had edible flowers with or as your meal, either as a garnish, a salad, an entrée, in a
beverage, or as a condiment or dressing, how would you rate: the flavor or taste? [2.9];
the color? [3.1]; the aroma? [3.4]; the texture? [3.8]; and the overall value? [3.0].
The intention-to-buy scaled questions were also on a five-point scale, with 1 a definite
yes to 5 definitely not. The questions [and rating scores] follow.
Would you order edible flowers for a future meal or entrée and salad from either this
restaurant or any other restaurant? [2.1]
Would you encourage your friends or family to eat edible flowers? [3.4]
Significance to Industry: The demand for value-added edible flowers and blossoms
from fruits, vegetables, herbs or floriculture can create excitement for the consumer,
and generate added income for a few … a very few producers who realize raising and
marketing edible landscape plant materials will only supplement an ongoing income
stream. For the homeowner, having edible landscapes serves multiple purposes – a
sensory experience, visual stimulation, food source, conversation among neighbors,
and beating the watering ban legislation.
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The Role of Regulations and Transaction Costs in Nursery Marketing
Fisseha Tegegne, Enefiok Ekanem and Surendra P. Singh
Department of Agricultural Sciences
School of Agriculture and Consumer Sciences
Tennessee State University
3500 John A. Merritt Blvd.
Nashville, TN 37209-1561
Index Words: Regulations, Transaction Costs, Nursery, Marketing, International
Agricultural transactions
Significance to the Industry: The nursery sub-sector has registered faster growth
than other agricultural activities. Over the years imports of nursery products have by far
exceeded exports (1). Although there is significant domestic demand for nursery
products, exports can provide additional source of revenue for nursery business
owners. There have been very few studies of agricultural transactions that utilized
transaction cost economics. The focus on transaction costs becomes important
because such costs and regulations are the two major sources of costs that affect
international trade (1).
Nature of Work: Transaction costs in economics refer to costs that are incurred to carry
out an economic exchange. There are three types of transaction costs (2): 1) Search
and information costs; 2) Bargaining and contracting costs; and 3) Monitoring costs. The
first occurs prior to the sale and involves price uncertainty; cost of acquiring information
regarding the market and the cost of providing information about the product. The
second type is associated with actual pricing with a focus on negotiation costs and
involves transportation, inspection cost for competitiveness of price, commissions, risk
of not being able to sell the product and opportunity cost of time needed to complete a
transaction. The third type of transaction cost comes after the sale is consummated. It
includes the speed with which payment is made and trust regarding delivery of what
was agreed upon in the contract in terms of quality, timely delivery and other issues.
Results and Discussion: Survey of nursery exporting businesses in selected states
was conducted in 2007. It shows that restrictions to foreign markets due to sanitary and
phyto-sanitary regulations and lack of knowledge about trade legislation and associated
policy parameters in the countries to which nursery products are exported represent key
sources of transaction costs. Responses to the other questions showed that all three
sources of transaction costs are found to be important. Of the twelve questions on the
survey, six of the responses related to negotiation costs; three to information costs and
one to monitoring costs. The specific issues in each of the cost categories mirrored the
listing given above ranging from transport logistics and insurance to negotiating with
foreign buyers; poor guidance concerning assistance with export questions and
absence of world wide product-specific information on market conditions (information
costs) and risk of default on payment by overseas buyers (monitoring cost). Suffice it to
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note that tackling the various issues would reduce transaction costs and facilitate
international trade of nursery products. Statistical analyses based on detailed data
would be needed to show the magnitude of the transaction costs involved. Case studies
can also be used when detailed data are not available to conduct statistical analyses.
For instance, examination of alternative organizational forms such as distributing a
product through an independent distribution network instead of using employees
working for commission can show the relative merit of each organizational form in terms
of transaction costs.
Some strategies that can lead to reduction in transaction costs include sharing of
information among nursery exporters involving marketing, trade leads and consumers’
preferences. Provision of technical support by government agencies and trade
organizations to exporters on effective marketing channels could also contribute to
reducing transaction costs. States can also promote international trade as part of a
regional group or individually. For instance, the Tennessee Department of Agriculture,
International marketing division (4) has the following objectives:
• Hosting foreign buyers visiting the United States
• Participating in trade shows and sales missions to key agriculture destinations.
• Conducting seminars highlighting agricultural exports.
• Disseminating trade leads and other trade information.
• Identifying foreign import requirements and providing assistance in obtaining
appropriate documentation
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Estimating Cost of Production for Small to Medium Sized Wholesale Nurseries
R. Thomas Fernandez1, Roger Betz2 and Thomas Dudek3
1

Associate Professor, Department of Horticulture, Michigan State University
East Lansing, MI 48824-1325
2
District Extension Farm Management Agent, Calhoun County Building
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3
District Extension Educator, 12220 Fillmore St Ste 122, West Olive, MI 49460
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Significance to Industry: A spreadsheet has been developed for nursery producers to
estimate cost of production (COP) on a per unit and total enterprise basis. The
spreadsheet generates estimates for total economic cost, meeting net worth cost,
meeting cash flow demand cost and necessary sale price to attain a projected profit
above the estimated total economic cost. Primary inputs are from business income tax
returns and costs from records or suppliers. Help sheets are provided to estimate costs
for fertilizer, substrate, pesticide, overwintering and labor costs. Projected costs can
also be inputted to estimate future costs or costs associated with changes in practices
or technology. Cost estimations from the spreadsheet are compared to costs from the
previous year from Schedule F and nursery records. The spreadsheet has been
designed to provide tracking of up to 25 enterprises. The enterprises are user-defined to
provide maximum flexibility.
Understanding costs and how they are distributed within the overall business enterprise
will allow growers to improve cost management and production efficiency. Cost
estimations will allow estimation of sales prices needed to recover costs and make a
profit. Cost estimations can also be used to estimate how changes in production
practices, new plants, or new technology will affect production costs by inputting
projected new cost estimates to compare with current cost estimates.
Nature of Work: There are several methods of determining COP for nurseries. Some
are for nurseries in a particular cold hardiness zone (Hinson et al., 2008; Perry et al.,
1990), others are for one or a small number of plants (Badenhop, 1979; Badenhop and
Phillips, 1973), another uses a special program (Power et al. 1991), while others are for
either container or field production (Badenhop et al., 1985; Taylor et al., 1983). These
methods provide general costs for a broad range of nurseries but may not provide a tool
that is useful to individual nurseries. The objective of this project was to provide a tool
for small to medium sized nursery operations to estimate COP and sale prices needed
to recover costs and make a profit specific to their operation. Using a spreadsheet
designed to run with Microsoft Excel, growers can input current costs from tax returns,
invoices and quotes to estimate cost of production and project sale prices on a per plant
basis for each enterprise. The spreadsheet was designed to provide adequate flexibility
to enable individual nurseries to use it for their specific operation.
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The spreadsheet has 10 interlinked worksheets. The Introduction worksheet provides a
brief introduction with a definition of some terms, what information is needed to fill out
the spreadsheet and simple instructions. Information needed to complete the
spreadsheet are business income tax returns (specifically Schedule F) from the
previous year, sales records, costs of materials and supplies from records or from
suppliers, labor records and projected price for crops. In the remaining 8 worksheets the
user enters information into green colored cells and the spreadsheet calculates values
based on those inputs for the white cells. Several calculations in other worksheets are
based on data entered in earlier worksheets. Throughout the worksheet are pop-up help
notes designated with red triangles in the top right hand corner of a cell for that cell.
The Enterprises worksheet is used to describe the enterprises that will be tracked
throughout the rest of the spreadsheet (Figure 1). Enterprises can be set up however
the user wishes to track crops that are produced. For example one user may choose to
track crops for a particular species while another may choose to do so by final product
size. This spreadsheet can track 25 separate enterprises, so for nurseries with product
mixes less than 25, each product can be tracked. For nurseries with larger product
mixes crops will need to be grouped into similar cost categories unless the user is
proficient with Excel. It is possible to expand the number of enterprises the spreadsheet
can track but since the worksheets are interlinked and calculations from one worksheet
are used in other worksheets a thorough knowledge of Excel is needed. If the user
desires to increase the number of enterprises they should be sure to retain an original
copy of the spreadsheet in case errors are made.
The Income worksheet captures information from the previous year through sales,
materials and labor cost records, inventory, and tax returns. These figures are used to
calculate total income, direct costs, indirect costs, total expenses and net business
income. Total income, direct costs, and total expenses are used only as a comparison
to estimated costs in the other worksheets. Indirect costs are used to estimate an
indirect cost for the year being evaluated.
The next few worksheets (Fertilizer, Pesticide, Substrate, Overwintering, Labor Help)
are help sheets to determine costs per production unit (usually one plant). For example
in the Fertilizer worksheet (Figure 2) the user enters the amount of fertilizer added per
container or per acre, the bulk cost, the amount in the bulk container, any conversion
factor needed to convert the bulk container units into the applied unit, the number of
applications per production cycle, and a 1 for container production or the number of
plants per acre for field production. These values are used to calculate the fertilizer cost
per production unit for each enterprise. Costs from all of the help sheets except the
Labor Help sheet are carried forward to the Cost of Production worksheet. Since labor
costs for certain operations are similar regardless of the crop, these costs are grouped
on the help sheet to minimize inputs but need to be manually transferred to the Cost of
Production worksheet.
The Cost of Production worksheet combines all previously entered costs and requires
inputs of other direct costs that are typically provided or easily calculated as a per unit
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cost (containers, liners, tags, etc.). A weighting factor is included in this worksheet to
allocate overhead to operations that require more infrastructure or other indirect costs.
For example more indirect costs may be expected in container production than field
production due to the development of production beds, irrigation and drainage, and
other infrastructure that is typically not necessary for field production. This value is
entered at the users discretion. After these costs are entered a section of this worksheet
provides a comparison of projected costs for the current year with recorded costs from
the previous year from the information entered in the Income worksheet. A difference
between previous year costs and current estimated costs should be expected due to
actual changes in costs between years but this section of the worksheet provides a
“reality check” of estimated costs to recorded costs. Other factors that could result in
differences include changes in number of units produced, changes affecting pest
pressure thus pest management cost, changes in labor efficiency, and other such
changes.
Three types of cost estimates are calculated further down the COP worksheet: 1. total
economic cost, 2. maintain net worth cost, and 3. meet cash flow demand cost. The
value of unpaid labor and unpaid equity capital are entered and the spreadsheet
calculates the total economic cost per unit sold based on the estimate percentage of the
crop sold. Recovery of this cost covers all direct and indirect costs plus opportunity
costs based on unpaid labor and equity capital costs. The Maintain Net Worth costs is
determined by entering income taxes paid and other family expenses and subtracting
unpaid labor and equity costs. If a business does not have family expenses or unpaid
labor expenses these cells should be left empty. Recovery of this cost will allow a
business to maintain it’s net worth from one year to the next. The Meet Cash Flow
Demands cost is the final cost calculated. The cost of principal paid to reduce debt,
interest, and capital (infrastructure) replacement is included. Recovery of this cost will
allow service of business debt and planned replacement and growth of the nursery
without additional borrowed money.
The COP Summary worksheet shows how projected sales and estimated costs affect
cost recovery per plant by enterprise, per enterprise and combined nursery on a total
economic cost, maintain net worth cost, and meet cash flow demand cost basis. Once
actual sales quantities and sale prices per enterprise are known for the year there is a
section further down the worksheet to enter these values. The worksheet uses these
values to analyze how actual sales and estimated costs resulted in cost recovery for the
three types of cost estimates per plant by enterprise, per enterprise and combined
nursery.
The final worksheet, Sale Price Projection, estimates a break-even sale price based on
meeting 100%, 90%, and 70% of the projected sales entered in the Enterprises
worksheet for the three types of cost estimates. This demonstrates the effect of missing
goals on the price increase needed per plant to recover estimated costs. Basing sales
price solely on estimated costs does not provide a buffer in case sales goals are not
achieved nor does it provide for a profit. The next section of this worksheet allows the
user to enter a profit goal and calculates an estimated sale price to meet this goal based
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on meeting 100%, 90%, and 70% of the projected sales entered in the Enterprises
worksheet.
Summary and Discussion: Initially this spreadsheet may look overwhelming with 10
interconnected worksheets but once the user starts entering information it should
become less daunting. The cost entries are either from tax returns or can be easily
found from purchase records or contacting suppliers for prices. Entries are either selfexplanatory or have help notes associated with them. Most of the major cost categories
have specific input areas in the spreadsheet but there are open rows for categories that
the user can enter to customize the spreadsheet for their operation. The spreadsheet
will be available through the Michigan State University Bulletin Office on a compact disc
with a video of the first two authors explaining the spreadsheet. Both a blank
spreadsheet and an example spreadsheet are included on the CD, the example is the
same as that shown in Figures 1 through 6.
The user should take some time to consider how they want to group plants into
enterprises. Enterprises should have similar production cycles and cultural
requirements, thus similar costs. Once the enterprises are determined, comparisons
between enterprises can be made with respect to costs and projected sale prices
needed to recover costs. Once sales are realized performance of enterprises can be
compared with each other, with sales goals, and for cost recovery. Comparisons are
also made between the estimated combined direct costs of all enterprises and the
actual recorded costs of the previous year on the Cost of Production worksheet to allow
for a “reality check”.
The spreadsheet results in an estimation of costs based on the users inputs and it is
important to realize that they are only estimates. Changes in inputs or the inability to
meet goals will affect costs. Cost per unit is calculated based on the estimated
percentage of units sold. The final two worksheets, COP Summary and Sale Price
Projection, have areas that emphasize the importance of recognizing these as
estimates based upon projected sales. The COP Summary worksheet summarizes the
three costs estimates, Total Economic, Maintain Net Worth, and Meet Cash Flow, and
has an area for input of actual sales once they have been made for the year under
analysis. Since cost estimates are based on the percentage of the starting crop that is
sold, if the number of units sold exceed the projected sales inputted in the Enterprises
worksheet the cost per unit decreases and profit increases and conversely cost per unit
increases and profit decreases if projected sales are not met. Similarly, a change in the
projected sales in the Enterprise worksheet will affect the cost estimates. Also the
projected selling price may not be the actual selling price and an increase or decrease
in actual selling price will have the same effect on cost recovery. The Sale Price
Projection worksheet shows how cost recovery per unit is higher if sales goals are not
met for each of the three cost estimates.
There are additional advantages of the spreadsheet than just knowing estimated costs
and sale prices. Possible improvements in cost management and efficiency can be
made since costs are now in one spreadsheet and more easily analyzed. Enterprises
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can be compared on a more objective basis and unprofitable enterprises can be
eliminated, if possible, or minimized. Costs of new cultural practices, technology or plant
selections can be estimated by using the spreadsheet to estimate costs before
implementation. The effect on unit cost from changes in individual direct costs can be
estimated before a real change is made. For example a nursery desiring to change to a
less expensive substrate may find that the savings is insignificant per unit. This can be
important if the change may cause other consequences than cost alone. A less
expensive substrate may result in more cultural problems.
As with any cost estimation program there are limitations to this approach. It was
designed primarily for nursery production. Nurseries with other types of production may
be able to manipulate the spreadsheet to accommodate other production systems, such
as greenhouses (use a higher weighting factor, use the Winter Protection worksheet to
capture costs for the greenhouse film, use one of the “Other DC” rows for energy or
other expenses, etc). There are a limited number of enterprises that can be entered
without a good understanding of how to add columns and rows and maintain formulas.
However, grower feedback has been positive and it appears to be a good compromise
between detail, complexity, flexibility, and ease of use.
Literature Cited
1. Badenhop, M. 1979. Factors Affecting Southern Regional Production Advantages for
Kurume Azaleas. Southern Regional Cooperative Series Bulletin 241, Tn.
Agricultural Experiment Station, Knoxville, TN.
2. Badenhop, M. and T. Phillips. 1983. Costs of Producing and Marketing ContainerGrown Woody Landscape Plants: Pfitzer Juniper. Southern Regional Cooperative
Series Bulletin 299, Tenn. Agricultural Experiment Station, Knoxville.
3. Badenhop, M.B., T.D. Philips and F.B. Perry. 1985. Costs of establishing and
operating field nurseries differentiated by size of firm and species of plant in USDA
climatic zones 7 and 8. Southern Coop. Ser. Bul. 311.
4. Hinson, R., A. Owings, R. Harkess, J. Black, and R. Little. 2008. Using MSBG to
Generate Enterprise Budgets for Ornamental Crops. Proc. Southern Nursery Assn.
Res. Conf. 53:257-261.
5. Perry, F., T. Phillips, L. Wilson and J. Adrian. 1990. Establishment and Operation of
20 and 40-Acre Container Nurseries in Climatic Zone 9. Southern Regional
Cooperative Series Bulletin 341, Alabama Agricultural Experiment Station, Auburn,
AL.
6. Power, K.C, J.B. Fitzgerald, G.E. Meyer, and D.D. Schulte. 1991. Plant production
cost-accounting/management system. HortScience 26:201-203.
7. Taylor, R.D., H.H. Kneen, D.E. Hahn, and E.M. Smith. 1983. Costs of establishing
and operating container nurseries differentiated by size of fir and species of plant in
USDA climatic zone six. Southern Coop. Ser. Bul. 301.
8. Taylor, R., H. Kneen, E. Smith, D. Hahn and S. Uchida. 1986. Costs of Establishing
and Operating Field Nurseries by Size of Firm and Species of Plant in USDA
Hardiness Zones 5 and 6. Ohio Agricultural Research and Development Center,
Research Bul. 1177.

Economics and Marketing Section

333

SNA Research Conference Vol. 54 2009

A.

B.

Figure 1. Partial view of the Enterprises worksheet showing (A) the worksheet before
data entry and (B) an example with data entered into cells. The worksheet extends offview through Enterprise 25 and the example uses 12 of the 25 enterprise columns. Data
is entered into the green cells by users that are used to calculate numbers in the white
cells. In this example crops are being tracked by final container size or grade. However,
each user can decide how they will track crops by entering desired descriptions at this
point.
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Figure 2. The Income Statement worksheet continuing the example from Figure 1B. The
sales, inventory, direct and indirect costs from records are entered into the green cells
for the year prior to the year for which costs are being estimated.
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Figure 3. The Fertilizer worksheet. This worksheet is used to determine fertilizer
material costs on a per unit basis. Costs per unit in the far right hand column generated
from this worksheet are carried forward to the Cost of Production worksheet. The
entered data continues the example started in Figure 1B.
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Figure 4. The Cost of Production worksheet showing the first 6 enterprises. All direct costs captured by the
spreadsheet are carried forward from other worksheets or entered into this worksheet. Other indirect costs not
entered in the Income Statement worksheet are entered on this worksheet as well. This worksheet calculates the
estimated Total Economic Cost, Maintain Net Worth Cost, and Meet Cash Flow Demand Cost. There is also a section
of the worksheet that compares the previous year’s direct costs entered in the Income Statement worksheet with the
estimated direct costs for the current year. The entered data continues the example started in Figure 1B.
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Figure 5. The COP Summary worksheet showing the first 6 enterprises. This worksheet
compares projected sales estimates with the estimated Total Economic Cost, Maintain
Net Worth Cost, and Meet Cash Flow Demand Cost to determine cost recovery and,
once sales have been complete for the year, there is a section to compare actual sales
with the three estimated costs. The entered data continues the example started in
Figure 1B.
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Figure 6. The Sale Price Projection worksheet demonstrates how cost recovery per unit
increases when sales goals are 90% or 70% below targeted goals. There is also a
section to estimate a sales price per unit after entering a dollar profit goal for the
business based on recovering Total Economic Cost plus the profit for 100%, 90% and
70% of targeted sales. The entered data continues the example started in Figure 1B.
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