
T
he greenhouse industry becomes more competitive with
each passing year. The state of the greenhouse industry
today consists of fewer greenhouses, retail/wholesale com-
bination greenhouses, competition among growers and the
production of rooted products. In addition, the United

States is under high pressure due to an increased number of imported
products. 

Two major areas growers and greenhouse manufacturers can learn
from are production and marketing. Production encompasses energy
expended to create the product, labor issues and environmental chal-
lenges. Marketing focuses on education of new products and tech-
niques, greenhouse certification and achieving customer satisfaction.
By examining productivity improvement, production models and how
these apply to greenhouses and manufacturing, a grower can learn
how to increase efficiency at all levels.

Understanding Production Models
Efficient productivity is key to create a quality product that cus-

tomers come back for time and again. Technology, equipment, infor-
mation and management all affect productivity and, therefore, need to
be examined within each greenhouse.

By comparing the greenhouse industry to other highly technologi-
cal industries, specifically the automobile industry, manufacturers and
growers can learn positive techniques in achieving efficiency.

Both manufacturing and services have their origins in craft pro-
duction, one of the first models. Craft production encompasses the
idea of highly skilled laborers that create products very specific to
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customers’ needs. Products are built one by one and use detailed
craftsmanship. Because each component is created separately, a
laborer or machine is required to fit the parts together to produce the
end product. Though each component may be strong, this process
results in an overall low-quality and time-consuming product. 

In the time of the industrial revolution, mass production emerged. All
parts were gauged by using the same system to fit all the pieces together.
Because it was a uniform system with nearly no need for adjustment dur-
ing production, quality and productivity improved. In addition, each
step was simple so it did not require skilled or educated laborers. Though
this resulted in a high turnover rate, employees were easily replaced. 

A drawback to the mass production concept was that the final product
needed inspection as it came off of the assembly line. This resulted in a lot
of time and energy spent in quality assurance inspection to meet required
standards. In addition, facilities needed large quality control areas. 

The common misconception of automation versus productivity is
revealed when companies look at the believed efficiency of the mass
production model. Many people think the more equipment a company
utilizes, the more productive it is. This is false because no matter how
much equipment is available, the proper use of it ultimately determines
its efficiency. In addition, the proper level of automation is very impor-
tant as well as a good work culture and employee education.

Lean Manufacturing — The Newest Model
Lean manufacturing is the newest method of manufacturing. It

resulted from a thorough study of the worldwide auto industry. The
global manufacturing industry, specifically in Asia, has been applying
pressure on U.S. manufacturers. By using the lean manufacturing phi-
losophy, other countries utilize highly skilled workers who rotate
jobs/work stations. 

This method uses a very small quality control area, a contrast from
the mass production model. This technique is possible due to quality �
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WWE’VEE REVOLUTIONIZEDD GREENHOUSEE LIGHTINGG AGAIN!

P.L.. Lightt Systems’’ innovativee greenhousee lightingg products
aree developedd withh directt inputt fromm growwers.

Less energy
Less shadow

Less set-up
Less heat

More efficient
More light
More savings
More life
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HS2000

Growers asked P.L. Light Systems for more light, less energy
easier maintenance and better crop performance. And we listened.

Our relationship with growers has resulted in the high efficiency HS2000.
Engineered to burn brighter and consume less energy, the HS2000’s slim

revolutionary design and light weight also minimizes shadows and allows
for quick, easy installation and maintenance. The highly efficient HS2000

achieves optimum results with fewer fixtures. So less really is more. 

1.800.263.0213
www.pllight.comask about

Write in 720

This is Your Association

www.ofa.org

Member benefits include floriculture education,
networking resources, professional development,
and public awareness.

Several production elements should be examined: how a product gets to the production area,
how to design labor flow, support equipment, etc.
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states that producing a large quan-
tity of the same item equates an
improved productivity.

Applying The Models
By applying the three models of

production to greenhouse produc-
tivity, we can see how lean manu-
facturing can work well. Craft pro-
duction entails developing one’s
own tools to fit each specific need.
Products are not bought off of the
shelf but are hand crafted and
entail innovative solutions. 

Mass production requires
growers to “buy off the shelf.”
Currently, this is the method
most often used but is becoming a
concern from a productivity point
of view. Oftentimes miscommuni-
cation between growers and ven-
dors regarding parts needed
results in wasted time and effort.
In addition, many mass-produced
products are imported and require
a variety of specifications, often-
times not to the United States’
codes. These imported products can-
not simply be bought at a local hard-
ware store and depend on the ven-
dor to acquire the part. Once again,
communication of the growers’
needs may become convoluted,
resulting in wasted energy. 

Another factor that complicates
the mass production method is the
worker. As was stated previously,
this process does not require high-
ly educated or trained employers
and has a high turnover rate. Yet,
what is necessary is that employ-
ees are trained to work machines,
can do basic maintenance and are
able to articulate the problem to a
vendor for expedient maintenance.

Finally, one must look at the
benefits of lean production to fully
understand why this method is
taking over the manufacturing
industry. Based on a teamwork
system, a diverse training method-
ology is employed so that each
worker knows and understands
several elements of production.
When a problem arises, it can

Total Release
from hard labor.

Whitmire Micro-Gen’s PT® brand total release products are tough on bugs,
easy on your plants – leaving you more free time to run your greenhouse.

• Broad-spectrum control saves time, labor and money.

• An effective pest management tool – and a smart management resource.

• Easy to use can applicators offer maximum efficacy with minimal 
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tender seedlings.*

• Goes on dry – requires no mixing and no cleanup.
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control at each sub-station. A result
of lean manufacturing is high pro-
ductivity and high quality. This has
most frequently been utilized in
the automotive industry and
should also be employed in the
greenhouse industry. 

Lean manufacturing exhibits
that one can produce a large num-
ber of varying products to meet all
sectors of the market and still have
high productivity. This disproves
the common misconception of cre-
ativity versus productivity, which
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Growers must identify needs and
appropriate technology. For example, when
a new piece of equipment is purchased, a
change of flow is inevitable.
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Request our new catalog today! 
Call 800-955-5644 or visit our website firstclassplants.com.

Selecta offers the most complete Osteospermum program available. 
Choose from FlowerPower, Europe’s #1 selling Osteospermum series; 
FlowerPower Compact, Selecta’s low vigor alternative; the spoon-shaped 
FlowerPower Spider; the inter-specific Kenai; and Zion, the next generation 
Osteospermum series.

either be fixed in house or properly
articulated to the vendor. 

In today’s greenhouses, several
aspects of managing operations
must be examined and integrated.
Growers must identify needs and
appropriate technology. For exam-
ple, when a new piece of equip-
ment is purchased, a change of
flow is inevitable. Several elements
should be examined: how a prod-
uct gets to the production area,
how to design labor flow, support
equipment, etc. A trained staff is
necessary to make sure all of these
elements are still working. 

Bethany Dennis is communica-
tions manager for the National

GGPPNN
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Greenhouse Manufacturers Assoc-
iat ion.  She can be reached at
bdennis@calabreseheuser.org.

Author’s note: This article was brought to
you in part by the National Greenhouse

Manufacturers Association (www.ngma.com,
(800) 792-NGMA) and Peter Ling, Ohio
State University. It was adapted from
Ling’s recent lecture at the NGMA
Spring Meeting, “Greenhouse Production
Efficiency from an Equipment, Personnel
and Integration Perspective.”
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Learn More
About NGMA

The National Greenhouse
Manufacturers Association
(NGMA) is a professional trade
organization for the manufac-
turers and suppliers of green-
houses and greenhouse com-
ponents. Founded in 1958, the
NGMA membership brings
together some of the most
experienced and knowledge-
able manufacturers in the
industry and is dedicated to
the interests of the green-
house industry. 

It represents all segments of
the greenhouse marketplace —
manufacturers, suppliers and
distributors — to enhance the
effectiveness of each in a coordi-
nated effort to promote and
advance the entire industry. The
NGMA exists to serve growers
with information, publications
and access to companies that
manufacture structures and
greenhouse components. To
learn more, visit www.ngma.com. 

LearnMore For more
information related to this article, go to
www.gpnmag.com/lm.cfm/gp060706
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