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THE U.S. HONEY INDUSTRY: AN ECONOMIC ANALYSIS*

INTRODUCTION

The U.S. apiary industry contributes to the nation's food supply in the production
of honey and by providing a valuable pollination service to agricultural crops. In 1973,
about 3.5 million acres of fruits, vegetables, oil seeds, and legume seed crops were
produced in the U.S. that were dependent on insect pollination.! Production on another 63
tmiilion acres, not dependent on insect pollination, had an increase in yields because of
insect pollination. In 1980, the total value of crops benefitting from pollinator activity was
nearly $19 billion, over one hundred thirty five times the $140 million worth of honey and
beeswax produced.? The single most important insect for pollination is the honey bee
(Apis mellifera ligustica) originally imported from Europe. These bees are the most
efficient pollinators because they do not destroy the plant by feeding on it in the pollination
process and they continue to visit flowers to collect all the nectar and pollen.

There are several economic problems and concerns currently held by beekeepers
and others associated with the honey industry. One of these problems is the high level of
imports and large quantities of honey held by the Commodity Credit Corporation (CCC).
Beekeepers default on their loans and the CCC receives their honey because of the high
honey support price relative to the low domestic market price and the low world honey
price. In view of the low prices is it necessary for the federal government to continue its
honey support program to maintain a profitable national honey industry? Will the number
of honey bee colonies necessary for pollination of the nation's agricultural crops be
maintained in the absence of a honey support program?

Beekeepers are also concerned about the infiltration of the Africanized honey bees
(Apis mellifera adansonii) into the United States. These bees, noted for their
aggressiveness and tendency to sting and swarm are throughout South and Central
America. The expansion of the Africanized honey bee into the U.S. could have serious
economic consequences on the domestic honey industry. Wil the Africanized honey bees
lead to the elimination of hobbyists and part-time beekeepers? What will be the bees
impact on the number of colonies maintained? Will the level of honey production change
significantly? How will the Africanized honey bee impact the domestic queen rearing and

package bee industry?

A third issue of concemn to the honey industry is pesticides. During foraging, bees
often come in contact with pesticides used on agricultural crops near of adjacent to the
property where the beehives are located. These pesticides can lead to heavy losses of bees
and a drastic reduction in a beekeeper's honey CTop, ability to provide pollination services
and rear queen and brood. From 1967 to 1979, the Federal government reimbursed

beekeepers for honey bee losses due to pesticides through the Beekeeper Indemnity

*Summary of remarks presented at the Empire State Honey Producers’ Association Meetings, Syracuse, -
New York, December 4, 1987.

1This 1973 statistic is the latest estimate of acres dependent on ¢rop pollination. Itis from Hoff and Gray
(1984) p. 1 and originally based on McGregor (1976).

2] evin (1984), p. 185.




2.

Payment Program (BIPP). Does the use of pesticides pose a continuing threat to the honey
- industry? - Is there a means for farmers to compensate beekeepers for their losses? Should
beekeepers compensate farmers for Testrictions on pesticide use designed to protect bees?

Beekeepers and honey processors are also concerned about other sweeteners, such
as high fructose corn $yrup, which are nearly perfect substitutes for honey in the industrial
market. What is the potential impact of these sweeteners on the industrial market for

Finally, of increasing importance to beekeepers is the discovery of the Varroa mite
in the United States. This parasitic mite has been discovered in several states including
New York. It causes decreased brood and a general weakeping of the entire colony. One

In this paper I would like to explore with you the economic structure of the U.S.
beekeeping and honey industry. First, I will provide an historical background of the honey
industry and the federal Support program for honey. Second, I will identify the economic
structure of the honey industry and provide a brief description of an econometric model of
the industry T have developed. I will summarize the impacts of an elimination of the
Support program as identified by the model . Finally, I will present a few concluding

comments and identify ways beekeepers can assist the economic studies.

BACKGROUND OF THE U.S, HONEY INDUSTRY

The year the settlers first brought honey bees to the United States is not recorded,
but it is believed to be around 1620. In 1638, honey bee colonies were recorded in
Virginia. As the carly settlers moved west, they brought their bees with them, The
deliberate movement of honey bees and the natural swarming process contributed to the
expansion of colonies throu gh the central and western regions of the nation. Colonies were
recorded in eastern Nebraska and Minnesota by 1820. In 1853 honey bees were first
reported in California.

Although the number of beekeepers in the United States grew in the 1700's and
800's. th . P X .

early 1 the sale of honey on a commercial basis did not begin until after three

fell to near pre-war levels. The government's concern for the maintenance of adequate
honey bee colonies for pollination of the nation's seed, fruit, nut and vegetable crops and
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the govcmmeﬁt‘s concern for market stability for producers led to the establishment of 2
honey support program by the Agricultural Act of 1949.

Until 1980, most of the activity of the honey price support program was in loans to
beekeepers rather than purchases by the CCC. Prior to 1981 the farm price of honey
remained above the average support price of honey. In the 1970's both the farm price and
the support price increased rapidly. But in the late 1970's and early 1980's, the support
price increased more rapidly than the price received by farmers, even though the support
price remained at 60 percent of the parity price. Finally in 1981, the support price for
honey increased above the domestic honey price. Following 1981, the support price
continued to increase while the domestic market price fell. Beekeepers defautted on their
loans with the CCC and domestic packers and processors found it more profitable to import
the lower priced honey on the world market than to purchase honey from domestic
beekeepers. The expansion of honey imports left the CCC with 70 percent of 1985's
domestic production.

Concern about the high support price and the ever increasing stocks of honey held
by the CCC led to sharp debate about the honey program in the discussion preceding the
1985 Food Security Act. In 1980 it cost the CCC 16.5 cents per pound. In 1983, the
CCC paid 15.0 cents per pound for honey storage and processing. This value has
decreased in recent years because of economies of scale in handling and processing large
volumes of honey.3 From 1980 to 1985, the CCC had a net outlay of nearly $275 million
for the honey support program.* The 1985 farm bill was a compromise. The bill kept the
honey support program intact but scaled back the level of federal support. The average
support rate for the 1986 honey crop was 64.0 cents per pound. The 1987 rate is 63.0
cents per pound. The support price will continue to decrease by five percent until 1990
when a new farm bill will be devised. ‘

In addition to the decreasing level of honey support rates, the 1985 farm bill
included a buy back option. This program allows producers to turn the honey in under the
loan and then buy back the honey at the price support rate or a lower rate as determined by
the secretary of agriculture. These buy back rates are lower than the 1986 average honey
support price of $0.64 per pound and are competitive with world market honey prices.
Hence, beekeepers who participate in the program are able to market the honey they buy
back and the CCC is able to reduce its stock level. The CCC does not incur the costs of
storage, processing and transporting the honey crops and the honey goes back into the
market without the CCC giving it away. This buy back program has met with considerable
success. The level of imports in 1986 were 118.4 million pounds, nearly 20 million
pounds less than in 1985. The level of imports in 1987 are projected to be only 60 million
pounds, the lowest level of imports since 1980. In 1986 the honey taken by the
government is estimated to be about 60 million pounds, 30 million pounds less than the 98
million pounds in 1985.

. ECONOMIC STRUCTURE

The domestic honey industry is composed of three levels: beekeepers, processors
and consumers. Beekeepers can be classified into three cagegorlcs according to the number
of colonies they own. These categories are: hobbyists, part-time beekeepers and

 3Hoff and Gray. (1984) p. 23.
4Ex, (1985) p. CRS-3.
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commercial beekeepers. In 1975 ninety-five percent of all beekeepers were hobbyists as
illustrated in_ Figure 1. These beekeepers own less than twenty-five colonies and usually

As indicated in Figure 3, beekeepers earn revenue from four products: beeswax,
honey, pollination services, and package and queen bees.® Beekeepers sell their wax to
bee supply dealers, to be used in comb foundation, or to manufacturers and druggists,
where the wax can be used in cosmetics or candle making. Honey and beeswax are

services from the beekeepers as another input to their crop production process. Other
beekeepers who enter the industry or who are replenishing their colonies purchase queen
bees and package bees from the beekeeper.

Beekeepers can distribute their honey output to four sources, If the beekeeper is a
member of a cooperative association, the association packages and bottles the honey for the

Once honey is packaged and bottled it can be used in a variety of ways.
Manufacturers and dru ggists use honey in several products ranging from cosmetics to hair
lotions.  Honey is used in baking goods and is used by food processors. Honey is ideal
for bread baking because the honey retains moisture and extends the product's shelf ljfe,
Tobacco processors purchase honey for their final product. Wholesale grocers and chain
stores purchase honey from brokers, cooperative associations and producers to sell in their

Colonies '

As seen in Figure 2, from the 1950's until the early 1970's the number of honey
bee colonies decreased despite the existence of the honey support program. Following
1970, the number of colonies averaged about 4.2 million colonies. Factors associated with

United States. International Trade Commission, (1976) p.- A-13,

SDiagram is based on Garoyan and Taylor, ( 1980) p. 2 and Anderson, (1969) p. 25. Packers and brokers
and dealers are the major importers because honey is usually blended or processed to remove wax, pollen and
other foreign matter before it can be used in baking, food processing etc. Honey imported for direct retail
sales is usually exotic honey that command a premium price,
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FIGURE 3

U.S. BEEKEEPING & HONEY INDUSTRY
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product yield per colony, pesticides and diseases.

As seen in Figure 4 the beekeepers can also be grouped according to their location.
Seven regions of the country can be identified: Northeast, North Central, Southeast,
Plains, Mountain and West. Each region has unique floral sources, climate and terrain
which contribute to the variety in beekeeping across the country.

In 1981, seven percent of the honey bee colonies in the United States were in the
Northeast region of the country. Because of the cold winters, short summers and hilly
terrain of this region only five percent of the nation's honey is produced here. The average
yield per colony in 1981 was 32.1 pounds, 12.0 pounds less than the national average of
44.1 pounds per colony. The honey production in this region is from wild flowers, white
clover, and black locust. Some pollination services are provided by beekeepers 10 gTOWErs

of cranberries, blueberries and cucumbers.’

The costs for investment and maintenance of the colonies depend on the
beekeeper's specialty. Initial investment in a bee colony was nearly $80.00 in 1976.8 This
initial investment includes expenses for the land to locate the colonies, a warehouse and
equipment, a vehicle to transport the hives and the bees. Once a beekeeper makes the initial
investment, the annual expenses for maintenance of the hive range from $37 to $45 per
hive depending on the beekeeper's specialty. Expenses per hive for the honey producer
were $37.57 in 1976. As indicated in Figure 5, twenty-two percent of & honey producer’s
expenses would be for labor while nineteen percent is used for capital consumption (i.e.
depreciation). Miscellaneous expenses, such as feed, supplies, insurance, location rent,
taxes and electricity comprise twenty-six percent of the total. The honey producer uses ten
percent of the total expenses on bees and packages.

Honey

As indicated in Figure 6 honey production remained relatively stable at about 240
million pounds per year from 1950 to 1970 despite the reduction in the level of colonies.
The associated increase in average yields from 43.5 pounds per colony in the early 1950's
to 50.5 pounds per colony in the late 1960's could be due t0 better colony management by
beekeepers and increased sources and availability of nectar. From 1970 to 1985, when the
aumber of colonies was relatively stable, the average production of honey fell to 206
million pounds per year. The decrease in production was accompanied by a stight drop in
the average yields from 51.1 pounds per colony in the early 1970's to 46.6 pounds per
colony in the early 1980's. The decrease in the yields per colony could be attributed to
pesticide use, continued adverse weather conditions or changing cropping patterns that
reduce the number of nectar producing plants. The actual level of honey production is
subject to some variability from year to year due to changing weather conditions.

Consumption of honey has also fluctuated since 1950 but has been above domestic
honey production since the mid-1970's. Although there has been an increase in the
consumption of honey domestically, the per capita consumption exhibits a decreasing trend
from the early 1950's until 1981. The average per capita honey consurmnption in the United
States was 1.51 pounds in the early 1950's. This average dropped to 1.07 in the early
1980's. The U.S. average is far below that of most European countries, particularly West

Germany, whose population consumes about 2.6 pounds of honey per person per year.

TRegional colony, honey production and honey yield statistics are from Hoff and Gray, (1984).
8Reed and Horel (1976), p. 10. :
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FIGURE 4
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FIGURE 6
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except for nonmarket-economy countries, Designated nonmarket-economy countries are
assessed a $0.03 per pound duty. The $0.01 per pound rate is an agreement made by the
United States in the General Agreement on Tariffs and Trade (GATT) effective January 1,
1948.9

TABLE 1
US. IMPORT SHARES OF HONEY

YEAR MEXICO ARGENTINA CHINA  CANADA OTHER US. IMPORTS

(%) (%) (%) (%) (%) {million pounds)
1965 504 444 0.0 0.8 45 13.3
1970 663 15.7 0.0 15.7 2.2 8.9
1975 29.1 267 11 15.7 274 46.4
1980 17.1 2.9 35.7 355 8.8 49.0
1985 24.4 2.7 16.4 232 133 138.2

As seen in
decreased from 19

Figure 8, the general level of honey stocks held in the United States
30 to 1980, i i i
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FIGURE 8
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by the CCC and the level of free stocks have increased dramatically. One explanation for
this increase can be seen by a comparison of the honey price received by producers, the
United States imported honey price and the support price, seen in Figure 9.

Until 1980, most of the activity of the honey price support program was in loans to
beekeepers, In 1981 the support price rose above the domestic honey price even though
the support price was still set at sixty percent of parity. Because of this price discrepancy
the domestic packers of honey found it more profitable to purchase the lower priced
imported honey rather than purchase honey from domestic producers. Hence, the domestic
beekeepers forfeited on their loans with the CCC. The CCC received the beekeepers'

Beeswax .

Beeswax, while a secondary output to honey, is of importance to the beekeeping
industry. The production of beeswax is in fixed Proportions to the colony's honey
production. In recent years, a_lbopt one pound of wax has been prodqccd for every 50

Pollination

There are a variety of Crops requiring bee pollination. These crops include fruits
and nuts, forage seeds, vegetable and oil seeds, vegetables, and tree seeds. The
recommended number of colonies used for pollination varies from crop to crop. Bee
experts recommend 1.5 to 3 colonies per acre for pollination of almonds, Melons require

not find the nectar from onion seed fields attractive, experts recommend using 6 to 10
colonies per acre for pollination.

Data on pollination activity and prices are Very scarce. There are no national data
available and very few states collect information on this beekeeping product of the
beekeeper. Figure 11 illustrates the average price of pollination activity and the number of
pollination services within the state of California. The average is based on the total value
and the total number of services in California . The actual price for pollination activities
varies by crop and region within the state. The variation reflects differences in weather

conditions and colony supply patterns within the state.

The increase in the number of pollination services in California since 1950 comes
from two sources. One is the expansion in the number of acres planted with crops

was an average of one colony used for every three acres. Awareness of the contribution of
honey bees to agricultural productivity has increased this usage to nearly 2 colonies per acre
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in the 1980's.

Queen Bees and Package Bees

beekeepers will use the queens and packages to establish new colonies, replace dead
colonies, replace colonies that WETE not overwintered, or rejuvenate colonies. To meet the
demand for queens and packages, the nation's queen and package bee industry is
concentrated in areas that have a mild winter. The majority of the nation's queens and
packages are produced in California, but beekeepers in Texas, Georgia, Florida, Alabama,
Mississippi and Louisiana also produce these products. Statistics on the industry in states
other than California are not available,

THE U.S. HONEY INDUSTRY MODEL

The purpose of an economic model is to represent the key relationships in an economic
System while eliminating non-essentia] relationships. Hence, it is necessary to simplify
reality into equations that contain the essence of the industry's behavioral relationships. A
model of an industry is useful because it provides a means to run experiments. With a
model one can forecast into the future under different scenarios. In addition, one can
analyze what could happen if there were changes in policy parameters such as the support
price or changes in €xogenous variables, such ag population, income or expenses of the

beekeeper.

_ The econometric model of the U.S. honey industry I developed is divided into three
related sectors: the Colony Response sector, the Product Supply and Demand sector, and

10See Willett for a thorough development of the modei.
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FIGURE 12
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three beekeeping industry specializations: honey, pollination services and package and
queen production. At the national leve] there is an additional decision about the output mix
of honey and wax production, pollination services and package bee and queen bee rearin g
These decisions are reflected by the equations in the Product Supply and Demand sector of
the model. In addition this model sector includes relationships describing the demand for
-each of the beekeepers' products: honey, wax, pollination services, queen bees and
package bees. This sector also includes equations describing the demand for imported
honey, the quantity of honey beekeepers allocate to the CCC and that honey which is sold
to the processors. In the Processors' Marketing sector, the demand for the processed
honey product, the quantity of the processed product marketed each year and the stocks
carried into the next year are simultaneously determined,

IMPACT OF AN ELIMINATION OF THE HONEY SUPPORT PROGRAM

In this section the impacts of a possible reduction in the honey support price on key
endogenous variables in the model will be analyzed by comparing the model's dynamic
predictions under a change in policy to the model's dynamic predictions in g base case,
The analysis presented here compares the predictions of the mode] if the support price had

analysis- it is the directions and magnitudes of the change rather than the actual point
predictions of the key endogenous variables in the mode] that are of interest.

This policy scenario indicates a drop in the Support price decreases the level of
colonies maintained and the quantity of honey produced. The real price of honey sold by
the beekeepers increases by approximately 2.5 cents per pound (1972%) in the long run
when the support price is made ineffective, The model indicates a termination of the
support program does not affect the level of pollination services demanded from the
beekeepers, yet the price for these pollination services increases by about 75 cents (1972%).
One can conclude there would be about 430 thousand fewer colonies available throy ghout
the nation to provide these services since the level of colonies is reduced when the support
program is ineffective. The mode] indicates the price of Package bees and queen bees
increases when the Support program becomes ineffective and the quantities produced of
queens and packages falls. A decrease in the profitability of beekeepers who specialize in
honey production when the support price is ineffective is suggested by the model. The
profitabilities of beekeepers who specialize in bee production and those beekeepers who
focus on providing pollination services increase in the long run.

It is difficult to assess the impact of a possible elimination of the Support program
on the general profitability of the beckeeping industry because statistics on the proportion
of the nation’s colonies used primarily for honey production, pollination services or bee
production are not available, However, since these data and production costs of each
beekeeping product are not reported the gross revenue for the industry was assessed.

In determining the beekeeping industry's gross revenue, the nation's prices and
quantities of each beekeeping product were evaluated. The model predictions indicate the
long run stationary equilibrium real value of revenue received from honey and wax
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production throughout the nation decreased from $63.8 million to $45.8 million since
beekeepers were no longer receiving the high honey support price for their product. The
data available and used in the model of the U.S. honey industry do not include statistics on
the price and quantity of pollination services, package bees and queen bees throughout the
nation. Rather, representative series from California were used in the analysis. The long
run value of revenue received from pollination services, and package and queen production
i1 California increased from $15.0 million to $15.6 million due to higher prices for these
three products. ‘

If one assumed the revenue received from packages, queens and pollination
services in states other than California were z¢fo, the model indicates the stationary value of
the total real revenue of the beekeeping industry would decrease by about $17 million. At
the other extreme if one assumed the revenuc received from packages, queens and
pollination services in states other than California were four times the level of California’s

‘revenue from these products, the model indicates the equilibrium value of the total real
revenue of the beekeeping industry would decrease by about $15 million dollars. Hence,
according to model predictions a possible elimination of the support program would reduce

the long run equilibrium value of the revenue received by the nation's honey industry by
$15 million to $17 million.

With an ineffective support price the model indicates processors decrease their
purchases of imported honey by about 65 million pounds, increase their purchases of
honey from the domestic beekeepers by about 94 million pounds and allocate no honey to
the Commodity Credit Corporation in the long run. The CCC does not purchase honey and
does not incur the costs of handling, storing and disposing of the honey. Hence, with an
climination of the support program, the model suggests the federal government would save
about $50 million per year by not purchasing honey from domestic beekeepers and
incurring the handling, storage and disposal costs.

The model results indicate a savings of about $50 million to the federal government
and a decrease in revenue of $15 million to $17 million received by the nation's
beekeeping industry if the federal govemnment eliminated the honey support program. If
the money used to maintain the honey support program were used to compensate
beekeepers for the elimination of the program, these long run equilibrium values of the
model suggest over $33 million could be saved each year if the honey support program
were ineffective. : :

If the federal government does not maintain stocks of honey, they are unable to
dispose of the honey through food assistance programs. Hence, the amount of honey
demanded from the processors expands. The model suggests the per capita consumption
of purchased honey would increase from 0.80 pounds per person to 0.92 pounds per
person in the long run. The long run stationary equilibrium value of the retail price

received by processors for honey would increase by 4.5 cents per pound from 45.3 cents
to 49.8 cents (1972%).

Recall, this policy analysis assumes there has been a complete elimination of the
honey support program. It does not evaluate a phase-out of the honey support program or
a honey buy-back program as legislated by the 1985 farm bill. In addition, no other
exogenous variables are allowed to change in the analysis. Hence, population, income,
exogenous costs of production, etc. are not allowed to change. If a buy-back program

were evaluated and exogenous variables were allowed to vary the results of the analysis
would change. :
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CONCLUDING COMMENTS

In this paper I have identified five economic issues of concern to the beekeeping
industry. An historical perspective of the economics of the beekeeping was presented and
the economic structure of the industry was identified. An econometric model of the
industry was described and the results of an analysis of a possible elimination of the honey
Support program were presented. The model of the U.S. honey industry can be used for
other analyses including the evaluation of economic projections. The model could be used
as a forecasting tool if assumptions about the changes in the model's exogenous variables
were incorporated. These variables include population, income, costs of production the
beekeeper incurs, the quantity of pollination services, the price of imported honey and the
level of honey exports.

Of interest to policy makers in their evaluation of the honey support program is the
impact of a tariff on imports of honey. A model scenario could be analyzed in which the
cost of imports increases by the amount of the tariff. The ramifications of this change can
be assessed with and without the honey support program in effect.

Finally, the model might be used to assess the potential impacts of the infiltration of
the Africanized honey bee or the Varroa mite. If it is assumed the Africanized honey bee or
the Varroa mite would increase the costs of production for the beekeeper the model could
be used to simulate the effects of increasing costs on the endogenous variables in the
industry. However, to be most useful for this purpose, it would be desirable to obtain
regional data pertaining to areas most likely to be impacted by the spread of the Africanized
honey bee and/or the Varroa mite. '

In order to perform good economic analysis, data are essential. Economists need
data relating to production and marketing experiences of beekeepers. Data concerning
beekeepers' expenses, how colonies are used and the prices received for the beekeeping
products would be helpful. In addition, data concerning the amount of inventory and the
costs of holding such inventory would be useful in economic analysis. Better economic
analysis can lead to identifying ways beckeepers and honey processors can remain
competitive within a region and throughout the nation.
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