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Introduction

Supply-chain management—or the systematic, strategic
coordination of business functions across a particular
company or companies—has benefited from a wide
variety of innovations. Subsequently, the food industry is
drastically different today compared to even a few decades
ago. Without a doubt, technology has had the effect of
increasing profitability and efficiency for most parties in a
supply chain. (The supply chain [Figure 1] is defined as a
sequence or network of different companies or individuals
that produce, handle, or distribute commodities or specific
products.)

Throughout history, innovation has led to advances in the
food industry that have benefited producers, wholesalers,
retailers, and consumers. In 1809, Nicolas Appert devel-
oped a process which allowed for the tinning and canning
of food for troops in the French army. In 1905, the first pat-
ents for food irradiation were granted in the United States
and the United Kingdom. In the 20th century, mechanical
refrigerated trucks replaced iced boxcars, and interstate
travel greatly reduced delivery times, transportation costs,
and losses due to spoilage. As a result, a fresher product
reached the shelves of retailers and ultimately consumers.
It is in large part because of innovation that the global food
system has improved its ability to deliver products with a
higher degree of variety, quality, and consistency.
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Figure 1. General supply chain schematic

Credits: Jonathan A. Watson, UF/IFAS

Innovation still plays an important role in the 21st century.
Newer tools such as electronic devices and information
technology, as well as green and sustainable technologies,
are an integral part of supply-chain management within
the food industry. Often, it is supply chains that compete
with one another, as opposed to individual firms. Various
technologies have the potential to provide a competitive
advantage to those supply chains and, in extremely com-
petitive markets, these technologies can determine which
firms succeed and which firms fail.
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The purpose of this paper is to discuss various technologies
and their applications in the food industry and to show how
those technologies can impact supply-chain management.
The information in this article is intended to provide
insight to managers and stakeholders regarding the poten-
tial benefits and limitations of those technologies. With this
insight, firms in the food industry can make more informed
decisions on which technologies should be incorporated
into their own systems and to what degree. This publication
is not intended to be a comprehensive guide to new or
emerging technologies in the food industry, but rather

it should serve as a general introduction to the role and
impact of a few recent, notable technologies. This publica-
tion covers select current innovations—such as electronic
devices, information technology, and green and sustainable
technology—as a way to inform managers and stakeholders
on how they can improve their operations.

Electronic Devices

The use of electronic devices such as radio-frequency iden-
tification (RFID), global position systems (GPS), and data
recorders has drastically improved efficiency and reduced
waste for food processors and distributors. For example,
the use of RFID technology has enabled the food industry
to track inventory and to ensure that products arrive at
their intended destination. Tags (Figure 2) communicate
with electromagnetic waves via a terminal that interprets
the data associated with that product, such as temperature
and expiration date. The data is used for tracking inventory,
monitoring for foreign pathogens or bacteria, and identify-
ing the product’s contents. Wal-Mart has recently begun
using RFID technology to track its pallets and cases for a
variety of different types of goods ranging from fresh fruits

Figure 2. Assortment of RFID tags
Credits: Lauren Douma, UF

and vegetables to household consumer products. This has

reduced stock-outs and increased on-time deliveries. RFID
tags have potential for “smart packaging,” automatic check-
out, “smart appliances,” “smart recycling,” and marketing/

promotional opportunities. It is also believed that this type
of technology could improve security, productivity, inven-
tory control, and traceability as well as result in capital and

other operational savings (Chandler 2003).

Advances in RFID technology have also included monitor-
ing the temperatures of various products. This has proved
to be extremely valuable for perishable products, particu-
larly in the food industry. For example, a perishable food
product moving through the distribution channel can be
monitored for quality. If temperatures exceed a threshold,
a decision can be made regarding the product’s quality and
the product can be returned to the producer or rerouted to
a closer distribution center or store in order to minimize
financial losses and maximize consumer satisfaction.

Recently, RFID tags have been equipped with sensors and
data recorders to monitor product as it moves through the
supply chain. Data recorders (Figure 3), also known as data
loggers, are electronic devices that record data over time or
in relation to location with an internal or external sensor.
In general, they are small, portable, battery powered, and
equipped with a microprocessor and memory for data stor-
age. The range of applications varies from general purpose
types (which can be programmable) to very specific (where
few parameters are changeable). In the food industry, data
recorders are extremely useful for monitoring fresh fruits
and vegetables in transit. The data recorder can be affixed
to the inside of a shipping container and scanned without
opening the container until it reaches its final destination.
Key variables such as temperature, humidity, and change
in elevation are extremely important when monitoring
perishable product. Data can be downloaded from the data
recorder and analyzed later, while newer data recorders use
wireless technology to allow communication via smart-
phone or computer.

Figure 3. Data recorder with temperature sensor
Credits: Lauren Douma, UF

There are other electronic technologies that companies

in the food industry use specifically to track and manage
product. For example, GPS has enabled the food industry to
have a greater degree of control and flexibility in handling
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products that they manufacture or purchase. Firms in the
food industry can monitor and track expected shipments
of product within their distribution channel starting with
their input suppliers and ending with their customers.
This eliminates uncertainty or lack of knowledge for
delayed or lost shipments since the product location is
easily identifiable. GPS can track products with pinpoint
precision and provide real-time, in-transit data about the
product’s condition and location. With this information,
firms can more easily adjust to or even avoid a scenario
where a necessary input does not arrive as promised or
planned. In order to make the movement of products
flow more smoothly, the delivery of these products must
be choreographed and planned out accordingly. Delivery
vehicles are given a “window” (usually about 30 minutes)
during which raw materials can be delivered and finished
products dispatched to ensure smooth operations and to
avoid congestion (Burch 2005).

Information Technology

In the food industry, information technology plays a critical
role in reducing costs and meeting customer demand.
Information technology coordination is the method of
organizing, planning, and strategizing when synchronizing
the needs of two or more distinct groups. The specific role
of information technology depends on the type of product
that is being sold. Salin (1998) states that choosing the
appropriate type of information technology coordination
depends on whether your product is “functional” or
“innovative,” and that choosing the correct coordination
can ultimately lead to a supply chain with a competitive
advantage.

In agriculture, “functional” products are defined as those
that are homogenous in nature; often they are commodities
such as sugar or flour. A cost-reducing, supply-chain style
is the most appropriate in this scenario, because consumer
demand for these products is relatively predictable. Trans-
portation, production, and inventory management are areas
where information technology can reduce costs within

the supply chain, particularly for functional products.
Some examples of information technologies suitable for
functional products include automated ordering processes,
quality-assurance control systems, and delivery scheduling.
All of these technologies can reduce costs for players within
the supply chain and can increase efficiency.

New, differentiated products require different methods of
coordination using information technology, because it is
often difficult to predict consumer demand for innovative
products. Because of this, firms in the food industry should

adopt an approach that monitors the sales and purchasing
habits of consumers and uses this information to forecast
demand. This may not be the most effective technique

to reduce costs, but it is the most appropriate model to
deliver the attributes that consumers most desire. Examples
of information technology coordination for innovative
products would be the use of scanner data collection at
point-of-sale terminals. Additionally, portable scanners
(Figure 3) in conjunction with software are also used to
monitor and track product in an inventory control system.
Most traditional food retailers—such as Kroger, Safeway;,
Publix, and Winn-Dixie—use this type of information
technology to manage inventory levels for these innovative
products and re-order products when necessary. Customer
loyalty cards are another example, because they can help
retailers gather information to predict consumer behavior.
Retailers such as Kroger and Wegman’s use loyalty or
shopper cards as an incentive to attract consumers with
the benefit of collecting demographic, socioeconomic, and
consumer spending information. Ultimately, the approach
for innovative products must be responsive and flexible
because innovative products in the food industry can have
very short product life cycles.
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Figure 4. Portable barcode scanner
Credits: Tyler Jones, UF/IFAS

Green and Sustainable
Technologies

“Green” and “sustainable” have been buzz words in business
for many years now, and the food industry is no exception.
Part of this movement has been driven by a push for
corporate social responsibility in response to business
operations’ negative impacts on the environment. However,
in many cases, firms are primarily interested in increasing
profitability. Adopting green and sustainable technologies
that are energy efficient is one method food companies are
investing in. Fellows (2009) states that improvements in
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energy efficiency make food companies more competitive.
Therefore, firms have incentives to adopt green and sustain-
able technologies that generate additional sales, reduce
costs, and thereby increase profits for shareholders.

Transportation is one component of the supply chain that
can greatly benefit from advances in green technology,
particularly for vehicle maintenance and certain fuels
(although that depends on the application and the present
market conditions for fuel). Ethanol (E-85) used in flexible
fuel vehicles is often much cheaper than gasoline on a

per gallon basis; however, ethanol results in fewer miles
per gallon. This is because the gasoline gallon equivalent
(GGE) or the amount of alternative fuel it takes to equal the
energy content of one liquid gallon of gasoline, is greater in
ethanol. One gallon of E-85 has about 71.94% of the energy
of one gallon as gasoline (Gable and Gable 2009). However,
proponents of E-85 claim this is simply due to the fact that
automotive manufacturers currently fail to take advantage
of characteristics that are superior in ethanol-based fuel
blends. Some studies even suggest that certain ethanol
engines can produce 22% more miles per gallon than
identical gasoline engines (Brusstar, Stuhldreher, Swain,
and Pidgeon 2002). Biodiesel, while more expensive than
petroleum diesel, can be used in a standard diesel engine
without the need for special modifications. While fuel costs
for biodiesel exceed costs for petroleum diesel, short-term
engine wear has been found to be less than petroleum
diesel.

In spite of the benefits, the production of certain biofuels
may increase food prices. Farmland that was once dedi-
cated to producing food for human consumption or fodder
for livestock is now diverted to the production of biofuel.
Nevertheless, the lure of reducing transportation costs
increases the competitive nature of profit-seeking firms
and, ultimately, could benefit the consumer. The use of
fossil fuel alternatives such as ethanol and biodiesel are still
controversial, but there is no denying that these alternatives
are drawing increasing amounts of attention from firms
seeking sustainable, cost-reducing practices.

Packaging (Figure 4) is another example of a technology in
the food industry that has a significant effect on the supply
chain and the environment. Recently, the food industry

has focused its attention on reducing the amount of total
packaging materials while improving the quality and shelf
life of the products. These innovations will continue as im-
portant trends while retailers will be continually challenged
to reduce the amount of packaging waste. British retailers
Sainsbury and Tesco have had great success in reducing the

amount of packaging they use, which decreases their costs
and contributes to their bottom line.

Figure 5. Various retail packaging for fresh fruit
Credits: Thomas Wright, UF

Other green technologies include the use of natural
fertilizers and pesticides in the production of organic
foods, although there are limitations to the practicality and
marketability of such products. In many cases organic food
production is more expensive when compared to conven-
tionally produced food. This is partly due to the increased
cost labor, post-harvest handling, yield losses, technological
limitations, and the demand associated with organic food
production. With this in mind, “organic food production
is not on its own enough to grant the whole food chain
sustainability” (Mariani 2007). As a result, attempting

to feed the world with organic foods or the technologies
associated with their production would not be realistic.
However, they are important parts of the food system and
present strong marketing opportunities.

Limitations

These technologies are not without their limitations. Tech-
nologies may have high capital costs and, depending on the
size of the firm, these investments may not be feasible. For
example, RFID technology has limits to its performance.
According to Welt (2003), lack of hardware interoperability
has been a major limiting factor for RFID implementation.
Certain products such as liquids can interfere with the
transmission of the electromagnetic waves to the terminals
and result in a “bad read” of the data. Also, GPS can have
problems with the transmission and reception of the
satellite signal. If the signal is disturbed, then the location
of the product in transit will be unknown. The accuracy of
that signal may also be in question. GPS may only be able to
track a product’s location to within a certain range despite
recent innovations in GPS technology that have made this
less of an issue.
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Information technology has limitations as well. Older
generations may have a difficult time adjusting to newer
standards and applications, whereas younger individuals
may find the use of these technologies much easier.
Information technology also requires the expertise of
individuals who are trained to understand the complexities
of the system in order to maintain and troubleshoot it. This
takes time, energy, and money. Firms need to calculate and
determine if the benefits outweigh the costs of administer-
ing such a system. Depending on the type of system,
privacy may be an issue. With the rise of the Internet and
the information age, threats of stolen information are a real
risk.

There are also disadvantages associated with green
technologies, and given their current state, they may not
be practical for all firms. While green technologies may
have a positive environmental impact, the financial cost of
implementing the technologies may outweigh the benefits.
Also, depending on the location, green technologies may
not be practical or well suited for a particular environment.
For example, you wouldn't want to use wind turbine energy
in a location such as the southeastern United States, which
frequently experiences hurricanes and tropical storms.
Availability is another disadvantage, especially with biofu-
els. In the United States, our infrastructure is still heavily
dependent on fossil fuel derivatives, so using alternatives
such as ethanol and biodiesel is not a practical solution to
meet every need in the food industry.

Concluding Remarks

As stated before, technology has the potential to increase
profitability and efficiency by strengthening supply chains.
Increasingly, there is more competition between supply
chains than between individual firms, and technology

has unquestionably played an integral role. Firms in the
food industry must weigh the benefits and the costs before
deciding if a certain technology is appropriate for their
given business model. Electronic devices, information
technology, and green and sustainable technology are just
some options that managers and stakeholders can incor-
porate into their supply chain, but those options are not
without limitations. Managers and stakeholders can use the
information contained in this document to make informed
decisions about how they can improve their operations,
but, ultimately, the choice is contingent on the firm’s type of
industry, their product, and availability of resources.
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