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Abstract

A new ERS food dollar series measures annual expenditures on domestically produced food
by individuals living in the United States and provides a detailed answer to the question
“For what do our food dollars pay?” This new data product replaces the old marketing bill
series, which was discontinued due to measurement problems and limited scope. The new
food dollar series is composed of three primary series, shedding light on different aspects
of evolving supply chain relationships. The marketing bill series, like the old marketing

bill series, identifies the distribution of the food dollar between farm and marketing shares.
The industry group series identifies the distribution of the food dollar among 10 distinct
food supply chain industry groups. The primary factor series identifies the distribution of
the food dollar in terms of U.S. worker salaries and benefits, rents to food industry property
owners, taxes, and imports. To provide even more information about modern food supply
chains, each of the three primary series is further disaggregated by commaodity groupings
(food/food and beverage), expenditure categories (total, food at home, food away from
home), and two dollar denominations (nominal, real). The input-output methodology behind
the new food dollar series and comparisons with the old marketing bill series are presented.
Several key findings of the new series are highlighted and discussed.

Keywords: food dollar, farm share, marketing bill, industry value added, primary factor
value added, input-output analysis, supply chain analysis
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Summary

For many years, USDA’s Economic Research Service (ERS) has analyzed
annual spending by U.S. consumers on domestically produced food. ERS has
published findings from this analysis in a series known as the marketing bill,
which identified the costs of marketing the raw farm commodities contained
in a typical dollar’s worth of U.S.-produced food and the share of the typical
food dollar going to farmers. Measurement problems, the discontinuation of
several underlying data sources, and increased interest in evolving supply
chain relationships prompted ERS to replace the old marketing bill series
with a new expanded data series. This new series, named the food dollar
series, provides a more detailed answer to the question, “For what do our
food dollars pay?”

The New Food Dollar Series

The new food dollar series is composed of three primary series, each of
which provides a different way of slicing the same food dollar to provide a
variety of perspectives:

* The marketing bill series, like the previous series of that name, identifies
the distribution of the food dollar between farm and marketing shares.

oThis series indicates that the costs of marketing farm commodi-
ties to U.S. food consumers were an average of 4 cents higher per
consumer food dollar than was previously reported between 1993
and 2006. In 2008, the farm share was almost 16 percent.

* The industry group series identifies the value added from 10 distinct
food supply chain industry groups to the food dollar (that is, the marginal
contribution of each industry group to the final food product).

oThe farm and agribusiness share in this series differs from
the farm share in the current marketing bill series (and the old
marketing bill) in that it does not include nonfarm value added.
In 2008, 4.2 cents of the 15.8-cent farm share was value added
from nonfarm supply chain industry groups, such as energy,
transportation, and financial services.

oThis series indicates that payments from each food dollar going
to the energy industry group approached 7 cents in 2008, an
increase of 75 percent since 1998. These estimates are higher
than those provided by the old marketing bill series, which only
measured direct energy use of food processors, retailers, and
foodservice establishments.

* The primary factor series identifies the distribution of the food dollar in
terms of U.S. worker salaries and benefits, rents to food industry property
owners, taxes, and imports.

oThis series indicates that U.S. worker salaries and benefits
coming from each food dollar steadily declined from 55 cents to
51 cents between 2001 and 2008.

olmported ingredients, both food and nonfood, accounted for a
growing share of the food dollar, climbing from less than 5 cents
in 1993 to nearly 8 cents in 2008.
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To provide even more information about food supply chains, each of the
three primary series is disaggregated into food-at-home and food-away-
from-home series and into total food expenditures that do not include soft
drinks and alcoholic beverages and total food expenditures that include them.
Interestingly, in the food-at-home marketing bill series, the farm share of the
food dollar remained around 24 cents from 1993 to 2008, suggesting that
increasing expenditures on food services are behind much of the reduction in
the farm share in the total marketing bill series.

In total, the new food dollar series includes 36 individual series, created
by permutations of the three component series (marketing bill, industry
group, primary factor), with the two commodity groupings (food/food and
beverage), the three expenditure categories (total, food at home, food away
from home), and the two dollar denominations (nominal, real). The series
spans the period from 1993 to 2008 and will be updated annually.

How and Why Was the New Food Dollar
Series Constructed?

Annual input-output (IO) data for the years 1993 to 2008, published by the
Bureau of Labor Statistics; data from the 1997 and 2002 detailed U.S. bench-
mark IO accounts; and annual IO data for the years 1998 to 2008, published
by the Bureau of Economic Analysis (BEA) were compiled and reconciled to

iv
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produce annual food marketing bill estimates for the period 1993-2008, using
conventional 10 analysis. Supply chain IO analysis determines where food
dollars wind up (as income) by tracing the market value-added measures for
10 supply chain industry groups and three primary production factors (labor,
domestic industry assets, and imports). All estimates were reported in both
nominal (current price) and real (inflation-adjusted) dollars.

This new approach to assessing what our food dollars pay for is superior to
the former approach in several important ways:

* The quality, timeliness, and completeness of the new source data ensures
that a complete accounting of the entire food system is derived from a
single consolidated data source.

* A precise approach to measuring and reporting the cost components of
the entire food dollar in the new series avoids the potentially confusing
divisions of the previous marketing bill series.

* The new food dollar series provides a more complete accounting of the
modern global food system.

v
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Introduction

Increases in marketing costs for U.S.-produced food commodities have
outpaced increases in the payments farmers have received for these commod-
ities over most of the past 40 years (Elitzak, 1999, 2004). Economic theory
provides several market structures that could explain this trend. For example,
a purely competitive market can produce regular fluctuations in the marketing
margins of food commodities, driven by population growth and asymmetric
supply elasticities for farm commodities and marketing services (Gardner,
1975). Alternatively, when a market segment becomes highly concentrated,
collusive pricing strategies among large establishments within this segment
can elevate prices, reducing market demand and suppressing prices received
by producers who supply commodities to these establishments (Canan and
Cotterill, 2006). However, a persistent increase in the U.S. food marketing
bill over an extended period suggests that something more fundamental may
also be behind the trend for food marketing costs to rise faster than farmers’
proceeds, such as changes in both the structure of the food marketing system
and in the socioeconomic characteristics of food consumers.

With passage of the Agricultural Marketing Act of 1946, Congress mandated
that:

“The Secretary of Agriculture is directed and authorized to deter-
mine costs of marketing agricultural products in their various
forms and through the various channels...” [U.S. Code, Title VII,
Chapter 38, Section 1622 (b)]

A measure known as the “farm share of the food dollar” was developed by
USDA’s Economic Research Service (ERS) to meet the mandate for reporting
the marketing cost for overall food production. The ERS estimates have come
to be called the “food marketing bill.”

Beyond the information explicitly called for in the original mandate, the ERS
food marketing bill program has historically provided an itemized analysis
of annual marketing costs, called “‘components of the food marketing bill.”
Figure 1 illustrates the way ERS reported the two data series of the food
marketing bill program, the farm share and the marketing bill, in the form of
a dollar bill. Each section of the dollar depicts average costs by category for
supplying a typical dollar’s worth of food to U.S. households. In this format,
costs can be expressed interchangeably in terms of cents on a dollar or
percentage of total food costs.

ERS food marketing bill estimates have been based largely on a combina-
tion of annual data and less frequent Census benchmark statistics that must
be adjusted, using conversion factors to conform to the food marketing bill
concepts. Over time, the quality and quantity of data for estimating the food
marketing bill has diminished, and the method for calculating the marketing
bill has become unreliable. A number of authors have discussed food
marketing bill estimation issues (Gale, 1967; Harp, 1987; Schluter, Lee, and
LeBlanc, 1998; Elitzak, 1999). The aim of the present study is to introduce a
systematic method for measuring the marketing bill, using annual data that
are being generated on a regular basis.

1
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Figure 1
Farm share and marketing bill of the 2006 food dollar computed by
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What a dollar spent on food paid for in 2006

Source: USDA, Economic Research Service.

This report presents the new approach developed by ERS for estimating the
food dollar and its component parts.! With the new procedures, the complete
food dollar, not just the food marketing bill, is divided into total value added
for 10 industry groups: farm and agribusiness, food processing, packaging,
transportation services, energy, retail trade, food services, finance and insur-
ance, advertising, and legal-accounting-bookkeeping services. Next, the
primary factor returns series divides the food dollar by the contributions

of three primary production factor groups: domestic hired labor, domestic
industry assets, and international imports. Finally, a cross-tabulation table
divides the food dollar into the primary factor returns for each industry
group. All estimates are reported in nominal (current price) and real (infla-
tion adjusted) dollars. The box “The New Food Dollar Series: A Glossary of
Key Terms,” presents a list of terms used in the report and their definitions.

This new approach to assessing what our food dollars pay for is superior to
the former approach in several important ways. First, the quality, timeliness,
and completeness of the new source data ensure that a complete accounting
of the entire food system is derived from a single consolidated data source.
Because the new annual data are largely survey based, year-to-year changes
to the supply chain structure, food expenditure patterns, and relative input
and output commodity prices are reflected in these data, unlike in the
previous marketing bill series. Second, a precise approach to measuring
and reporting the cost components of the entire food dollar in the new
series avoids the potentially confusing divisions of the previous marketing
bill series. For example, the new food dollar industry group series reports
total energy industry costs per dollar of food expenditures, whereas the old
marketing bill series only reported the electric and gas utility costs paid

by a subset of food marketing establishments, such as processors, retailers,
and restaurants. Third, the new food dollar series provides a more complete
accounting of the modern global food system. Examples include (1) the

2

IThe Office of Management and Bud-
get issued a Statistical Policy Directive
in 2008 (Federal Register, Vol. 73, No.
46 / Friday, March 7, 2008 / Notices),
that provides guidance to Federal
statistical agencies on the release and
dissemination of statistical products. It
stresses the need for adherence to data
quality standards through equitable,
policy-neutral, and timely release of
information to the general public, and
calls for “transparent descriptions of
the sources and methodologies used to
produce the data.”
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The New Food Dollar Series: A Glossary of Key Terms

The new and expanded food dollar series uses different source data and
estimation methods than the food marketing bill series that it replaces. The
changes in methods lead to changes in some terminology. Although many of the
key terms below have different meanings in other contexts, only the meaning
germane to the context of this report is provided here.

Farm share: Producer value of total annual farm commodity sales that are
linked to annual food dollar expenditures, excluding farm commodities that are
purchased directly or indirectly by other farm operations. Examples of exclusions
are the purchase of hay by a cattle ranch (direct transaction) or purchase by a
poultry farm of animal feed containing grains purchased by a feed mill from a
feed-grain farm (indirect transaction).

Food dollar: Total annual market value for all purchases of domestically
produced foods by persons living in the United States.

Food marketing bill: The market value of all post-farm processes of food
dollar supply chain industries, measured as the difference between food dollar
expenditures and farm share commodity sales.

Imports: Food and non-food commodities that are imported from international
sources and are used by U.S. food supply chain industries producing for the U.S.
market.

Industry group: A collection, for accounting purposes, of establishments
producing the same or similar output products, and of groups subcontracting to
those establishments to support the production of output products.

Industry group value added: The compensation charged by all establishments
in an industry group to buyers of their products for the services provided by the
industry group’s primary factors of production.

Market value: Price paid by a consumer for the purchase of a consumer good.

Nominal value: The dollar value of products and/or services purchased or
appraised, based on prevailing prices at the time of purchase or appraisal.

Output taxes: The value of excise, sales, property, and severance taxes
(Iess subsidies), customs duties, and other non-tax Government fees levied
on establishments.

Primary factors of production: Assets such as labor, machinery and equipment,
physical structures, land and other natural resources, and intellectual property
that are employed or operated by an industry group toward fulfilling the demand
for the industry product.

Producer value: Compensation received by producers for the sale of their
products.

Real value: The dollar value of products and/or services purchased or appraised,
based on prices prevailing during a specific time period.

Property income: The pre-tax income or capital gain accruing to owners of
non-labor primary factors of production.

Salary and benefits: The pre-tax employee wages plus employer and employee
costs for employee benefits.

Supply chain industry: Any industry dedicating resources and/or processes
toward fulfilling the demand for a product.

3

A Revised and Expanded Food Dollar Series: A Better Understanding of Our Food Costs / ERR-114
Economic Research Service/USDA



explicit measurement of the costs for internationally produced food and non-
food ingredients embodied in all domestically produced food commodities,
(2) the explicit food dollar series accounts for food-at-home and food-away-
from-home expenditures to assess the role of changes to these two distinct
food market segments, and (3) the reporting of all food dollar series in both
nominal and real (inflation adjusted) values, to decompose the role of price
and volume changes for goods and services embodied in our annual food
expenditures. Each of these advantages to the new food dollar series are facil-
itated by the new source data and input-output analysis methods, and none
of these features can be effectively measured using the old data sources and
estimation procedures.

4
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A New Approach To Estimating
and Presenting the Food Dollar

Input-output analysis is used to measure the food marketing bill, and supply
chain analysis is used to measure the value-added components of the food
dollar. To facilitate these new estimation procedures, a precise operational
definition of food dollar expenditures and the farm share is established.

Today’s food marketing system is globally integrated, with many food
commodity supply chains having multistage production processes that
produce several product and packaging varieties. For example, both domestic
and imported wheat is milled in the United States and the flour is widely used
by bakeries, who in turn may incorporate fresh fruits and processed ingredi-
ents of both domestic and imported origins into their bakery products. In this
and many other circumstances, clarity is needed for estimating the costs of
marketing U.S. agricultural products, beginning with a concise definition of
food dollar expenditures. We use the following definition:?

Food dollar expenditures are the annual purchases, by people living
in the United States, of food products that (1) are produced on a U.S.
farm and undergo no off-farm process beyond storage, transport,
and basic packaging, or (2) are processed at a domestic food-manu-
facturing establishment.

As input to these food dollar purchases, farms produce commodities that are
either directly consumed as foods or used as ingredients in processed foods.
If we denote this farm production as the raw food dollar, then the farm share
and the food marketing bill are defined as follows:

Farm share is measured as the average payment from each food
dollar expenditure that farmers receive for their raw food dollar
commodities. The food marketing bill is measured as the average
value added to the raw food dollar from each consumer food dollar
expenditure.

Accounting for Imported Ingredients
in Domestically Produced Food

Domestically produced food commodities often rely on imported commodi-
ties to facilitate their production, and the food dollar series should include
the value added from these imports.

Imported primary (farm fresh) and processed foods purchased by people
living in the United States are not included in the proposed definition of food
dollar expenditures. When used as ingredients by domestic food manufac-
turers, however, these imports must be treated as a food dollar expenditure.
Otherwise, the exclusion of imported wheat used by a U.S. flourmill will
erroneously lead to exclusion of domestic fruit filling used by a bakery that
purchased the milled import wheat. Similarly, exclusion of imported fruit
filling used by the same bakery will erroneously exclude domestic wheat in
other flour purchased by the bakery.

5

ZPurchases of food by domestic
institutions for people in these institu-
tions and food purchases by domestic
employers for their employees are
included. Commodities such as table
salt and bottled water that have no farm
ingredients are excluded.
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The commingling of imports in domestically produced foods is not limited
to food ingredients. Products such as imported petroleum, fertilizers, and
transportation equipment are used extensively by domestic establishments
producing food. Among the food ingredients that are imported and sold in
U.S. markets, those that are commingled with other ingredients and marketed
as a product substantially different from the one entering the country are
included in the ERS measures of food dollar expenditures, whereas imported
food ingredients sold directly in final markets do not enter into the measures.

Measuring Food Dollar Expenditures
and the U.S. Farm Share

The first step in the estimation process is to measure average food dollar expen-
ditures and the farm share of those expenditures, using input-output analysis.

Input-output (I0) analysis facilitates the study of interdependencies, both
among industries throughout an economy and between industry and final
market sales. In the 10 framework, an “industry” is a group of establishments
that produce similar products, and “final market sales” are all sales of goods
or services produced by industries and classified into “commodity groups,”
other than sales of goods or services for use by a domestic industry for the
production of another commodity or service during the current accounting
period. A food dollar expenditure is an example of a final market sale. For 10
analysis, three subaccounts make up the economic model:

1. A column vector y itemizes total final market sales of C distinct
commodities, each uniquely produced by one of the C distinct
industry groups.

2. A column vector x itemizes total availability of domestic industry
output plus imports for each of the C commodity groups.

3. A total requirement matrix, L, also known as the Leontief matrix,
is a table with C columns and rows for each industry/commodity
group, reporting average annual sales by each industry (such as grain
farming) per dollar of final market demand for each commodity
(such as bakery products).

These three subaccounts are related by the simple matrix algebra identity,

L -y = x, in which multiplication of the final demand vector y by the total
requirement matrix L exactly produces the industry output vector x. One
convention of IO analysis is the assumption of linearly homogeneous produc-
tion technologies. A linear technology implies, for example, that if 100
bushels of wheat are required for 9,000 loaves of whole wheat bread sold to
U.S. households, then 50 bushels are required for the 4,500 loaves sold to a
subset of these households.

Let S_fd denote a column vector that reports the share of each final demand
element in y that represents a food dollar expenditure, with the one excep-
tion that household purchases of imported foods are included in the share
calculation.? Next, with subscripts denoting the row and column dimensions
of any matrix and with a defined as the set of all rows containing agricultural

6

3Including household purchases of
imported foods is necessary for the IO
model to trace through the total farm
sales linked to food dollar expendi-
tures. These imported food purchases
are deducted in a later step.
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industry/commodity groups, a measure of import-inclusive gross farm sales
associated with the food dollar expenditures is obtained as follows:

(D X = L,c -y, where y/ = S_fdq-ye

The fd superscript on x,, in equation 1 is to indicate that the x vector is condi-
tional to the multiplication of the final demand vector y by the share vector
S_fd. The ~— symbol above a vector indicates a conversion into a square
diagonal matrix. This matrix algebra procedure facilitates row-to-column
multiplication of commodity share values in S_fd with the corresponding
commodity final demand value in y.

Farm-to-farm payments must be netted out of the gross farm sales measured
in equation 1. To explain, note that, in equation 1, gross farm industry sales
include interindustry sales by the farm industry, some of which are direct
and indirect farm-to-farm sales. For example, a feedlot operation purchases
cattle from a ranch (direct) and animal feed from a feed manufacturer that, in
turn, purchased grain from a grain farm (indirect). To avoid double counting
intraindustry farm sales, one should net out all payments to a farm establish-
ment that are passed on and subsequently go directly or indirectly to another
farm establishment:

() X = xS A + A . xf?

a a,a a,a a

farm—to— farm  farm—to— farm
direct indirect

Equation 2 indicates that the import-inclusive net farm sales equal gross farm
sales minus the portion of these sales that were purchased by other farm
establishments, either directly or through one or more nonfarm industry
establishments. In equation 2, A, , is a matrix describing farm-to-farm direct
transactions per dollar of output for each farm commodity, the A  matrix
with ~ above it describes total farm-to- farm indirect transactlons per dollar of
output for each farm commodity,* and xa is as defined in equation 1.

To obtain the farm share measure, one must deduct household purchases

of imported farm and processed food commodities from the import-inclu-
sive food dollar and the subset of those purchases representing household
purchases of imported farm commodities from the net farm sales measured
in equation 2. By IO accounting convention, all commodity transactions are
divided between domestic and imported sources in proportion to their total
availability. If s_m_ denotes the import share of available product for all
commodities ¢ € C, the farm share measure that is mandated by Congress is
obtained as follows:

3) farm share =i/ -|x —S_m, “m, -y

-5 ]

In equation 3, the numerator is a summation of import-exclusive net farm
sales and the denominator is a summation of import-exclusive food dollar
sales.” A detailed mathematical derivation of the expressions used in equa-
tions 1 to 3 is provided in a technical appendix to this report.

7

4A formal derivation of the farm-
to-farm indirect matrix is provided in
the appendix (see equations A29 and
A30).

SIn this context, “import-exclusive”
indicates the deduction of imported
food dollar purchases. The numerator
in equation 3 deducts sales of only raw
(farm fresh) food commodities such
as imported fresh produce, and the
denominator in the equation deducts
all imported food dollar sales.
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Annual Food Dollar Estimation Model

The second step is to appropriate data sources to carry out annual estima-
tion of these data series.

The Bureau of Economic Analysis (BEA) publishes a detailed benchmark
U.S. input-output table in 5-year intervals, with a 5-year lag between data
enumeration and public release of the 1O tables (www.bea.gov/industry).
Because of their close link to survey-based primary source data and their
detailed industry coverage, the BEA benchmark accounts provide the most
complete source of information for compiling estimates of equations 1 to 3.
The two most recent BEA benchmark IO table releases cover the years 2002
and 1997 and are largely based on the Economic Census data enumerated in
those years. After some aggregation of the 1997 and 2002 BEA benchmark
accounts to ensure a one-to-one matching of industry groupings, the bench-
mark tables cover 392 industries.

The Bureau of Labor Statistics (BLS) provides annual input-output tables that
are based on the structural matrix of the most recent BEA detailed bench-
mark IO table (www.bls.gov/emp/ep_data_input_output_matrix.htm). The
current BLS annual IO accounts cover calendar year economic flows of the
U.S. national economy for 1993 to 2008, and the accounts are reported in
both nominal (current-year) and constant (inflation-adjusted) dollars. Industry
output of goods and services is broken into 202 distinct commodity groups,
and personal consumption expenditures on food are distinguished by cate-
gory of purchase.® For the present analysis, these categories are broken out
into two groups: food and beverages purchased for off-premises consumption
(food-at-home), and all other food consumption expenditures (food-away).
Examples of food-at-home expenditures include (but are not limited to)

food purchased at grocery stores, farmers’ markets, or nontraditional food
retailers such as convenience stores. Examples of “food-away” expenditures
include (but are not limited to) food purchased at restaurants, sports arenas,
supplied by employers to employees, and supplied in domestic institutions, for
example, school lunches.

The approach in this report is to update the food marketing bill measure obtained
from the 2002 detailed benchmark table for the years 2003 to 2008, using the
BLS annual IO tables, and to “back-cast” the food marketing bill measure
obtained from the 1997 detailed benchmark table for the years 1993 to 1996.
For the years 1998 to 2001, an indexing procedure is employed that captures the
relative year-to-year changes in the food marketing bill between 1997 and 2002,
as measured by the annual BLS data, while ensuring that the benchmark year
estimates are replicated in the index of the BLS series (see Kuchler and Burt,
1990). Documentation of the data development work and the estimation model
is provided in the technical appendix to this report. Documentation of input-
output data sources and concepts is available from BEA at www.bea.gov/scb/
pdf/2009/06%20June/0609_indyaccts_primer_a.pdf .

Historically, alcoholic beverages and soft drinks have not been included in food
marketing bill estimates; however, commodities such as wine grapes, hops, and
cane sugar are major U.S. crops. Recognizing that certain beverage products
such as diet soft drinks use little if any farm commodities, the present analysis
nonetheless includes a separate food and beverage dollar series.

8

6Annual updates by BLS of the BEA
2002 benchmark IO account (aggregat-
ed to about 200 commodity/industry
groups) are obtained from annual GDP
data and gross industry output data,
converted to chain-weighted year 2000
dollars based on consumer price index
(CPI) and producer price index (PPI)
statistics. An efficient information
processing algorithm know as “RAS”
is used to update the benchmark tech-
nical coefficients for consistency with
the new (survey-based) GDP and gross
industry output data (www.bls.gov/
emp/ep_projections_methods.htm).
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Farm Share and Food Marketing Bill Estimates:
1993 to 2008

In the third step, the farm share and food marketing bill series are compiled
and analyzed.

Figure 2 presents the 2006 food dollar decomposed into farm share (14.2
cents) and food marketing bill (85.8 cents) components. A comparison with
figure 1 highlights two important differences between the revised and the old
food marketing bill series. In the 2006 depiction in figure 1, the former series
reports a larger farm share value. The result holds true for each year with
overlapping measures. The new and the old series use different data sources,
which partly explains why the results are different. Beyond this, the step
outlined in equation 2 in the new input-output-based estimates, netting out of
farm-to-farm direct and indirect transactions, accounts for most of the differ-
ence between the old and new farm share estimates over the 1993 to 2006
period where the two series overlap. Farm-to-farm transactions amount to a
double-counting of farm sale proceeds of each food dollar, so it is appropriate

Figure 2

Farm share and marketing share of the food dollar computed
by the new method

2006 Marketing bill

FIEINEIRAN. IRIE SIEIRWVE WO |

THIS NOTE 1S LEGAL TENDER =
FOR ALL DEBTS, PUBLIC AND PRVATE |

| ez ] 85.8¢ |

Farm share Marketing share

2008 Marketing bill

THIS WOTE IS LEGAL TENDER =
FOR ALL DEBTS, PUBLIC AND PRvATE  |B

| 15.8¢ | 84.2¢ |

Farm share Marketing share

Source: USDA, Economic Research Service.
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to adjust for them. The IO accounts provide a systematic means of making
these adjustments.

Table 1 reports the estimated farm share and food marketing bill for the U.S.
nominal food dollar and the nominal food and beverage dollar, for the period
1993 to 2008, using the new methodology. For the most part, the two series
(food versus food and beverage) differ only in levels, with similar year-to-
year percentage changes over the study period. For this reason, only the more
traditional food dollar series is discussed below.

In 1993, the farm share of total food dollar expenditures was 18.4 cents, and
for the next 4 years it hovered around 18 cents. Beginning in 1998, the farm
share of total food dollar expenditures began to decline, reaching 15.3 cents
on the food dollar by 2002, a 17-percent drop from the 1998 level. With the
exception of 2006 (after the first 2-year decline in farm producer prices in the
decade), the 2002 farm share represents a bottoming out of this series over
the study period.

The farm share of food-away-from-home expenditures started to decline in
1998, and, by 2002, this share had fallen to 4.8 cents, or half of its 1996 level.
For the most part, the 2002 farm share of food-away-from-home expenditures
represents a bottoming out, with the exception of a sharp drop in 2006 to 4.1
percent, which is the lowest measured level over the study period for both the
nominal food dollar and the nominal food and beverage dollar.

Although the farm share of at-home food expenditures does fall off slightly from
1998 to 2002, the series remains above 22 percent and below 24 percent over the
study period, with the exception of the first (1993) and final (2007-08) 2 study

Table 1
Marketing bill and farm share of the U.S. nominal food dollar, 1993 to 2008
Food dollar Food & beverage dollar*
Total Food at home Food away Total Food at home Food away
Farm Market Farm Market Farm Market Farm Market Farm Market Farm Market
share bill share bill share bill share bill share bill share bill
Percent

1993 18.4 81.6 24.6 75.4 10.5 89.5 16.2 83.8 20.1 79.9 10.1 89.9
1994 17.6 82.4 23.4 76.6 9.6 90.4 15.3 84.7 19.1 80.9 9.1 90.9
1995 18.1 81.9 23.9 76.1 9.7 90.3 15.6 84.4 19.6 80.4 9.0 91.0
1996 17.9 82.1 23.3 76.7 9.6 90.4 15.2 84.8 19.1 80.9 8.5 91.5
1997 17.8 82.2 23.3 76.7 9.4 90.6 15.1 84.9 191 80.9 8.5 91.5
1998 17.0 83.0 22.7 77.3 8.2 91.8 14.4 85.6 18.6 81.4 7.3 92.7
1999 16.2 83.8 22.3 77.7 6.9 93.1 13.8 86.2 18.2 81.8 6.1 93.9
2000 15.9 84.1 22.3 77.7 6.2 93.8 13.5 86.5 18.2 81.8 5.5 94.5
2001 15.5 84.5 22.1 77.9 5.5 94.5 13.1 86.9 18.0 82.0 4.9 95.1
2002 15.3 84.7 22.1 77.9 4.8 95.2 12.8 87.2 18.1 81.9 41 95.9
2003 154 84.6 22.3 77.7 5.1 94.9 12.9 87.1 18.2 81.8 4.5 95.5
2004 154 84.6 22.8 77.2 5.0 95.0 13.2 86.8 185 81.5 4.6 95.4
2005 15.3 84.7 22.5 77.5 5.0 95.0 13.0 87.0 18.3 81.7 4.5 95.5
2006 14.2 85.8 22.2 77.8 4.1 95.9 12.6 87.4 17.9 82.1 4.1 95.9
2007 15.8 84.2 24.0 76.0 4.8 95.2 13.7 86.3 194 80.6 4.6 95.4
2008 15.8 84.2 24.3 75.7 4.7 95.3 14.0 86.0 19.7 80.3 4.6 95.4

*Includes soft drinks and alcoholic beverages.
Source: USDA, Economic Research Service.
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years. In these 3 years, the farm share of at-home food expenditures was in the
low- to mid-24-cent range.

These results present a compelling case that the growing costs and expen-
ditures of eating out are behind the downward trend in the farm share value
over the study period. Under this interpretation of the data, the added costs
of food preparation and cleanup services in foodservice establishments are
driving up the marketing share and driving down the farm share.

To further examine farm share trends over the study period, we compiled

the farm share series in constant (inflation-adjusted) year 2000 prices.
Calculations of food dollar expenditures and farm commodity sales associ-
ated with these expenditures are compiled as if all transaction prices were
fixed at year 2000 levels. Year 2000 estimates will thus be identical to those
reported in table 1, whereas estimates for prior and subsequent years will
reflect changes in volumes of purchased food and farm commodities, holding
prices constant.” Table 2 reports these results.

Between 1993 and 2000, the farm share measure in constant 2000 prices
declined at a lower rate than did the nominal measure. This lower rate of
decline implies that overall nominal farm commodity prices were falling
relative to the prices of goods and services used for marketing these farm
commodities to U.S. households. However, starting in 2002, the overall
nominal price farm share began to rise relative to the real (inflation-adjusted)
measure, implying that farm commodity prices over this period were rising
relative to the prices for food marketing bill goods and services. This rise
became more pronounced in 2006 to 2008, coinciding with the upturn in the
nominal farm share during this period.

Decomposing the real farm share measure into at-home and food-away
expenditures shows that the pre-2000 price trends for farm commodities and
for food marketing bill goods and services generally moved together for the
at-home expenditures over the 1993 to 2000 period, leading to very similar
trends in both the nominal (table 1) and real (table 2) farm share measures
over this period. The food marketing bill prices for food-away increased
sharply relative to farm commodity prices over this interval. After 2000, farm
commodity prices began to gain on food marketing bill prices for at-home
food purchases, while food-away marketing bill prices continued to increase
relative to the price of farm commodities through 2003. After 2003, farm
commodity price increases started outpacing the price of the food marketing
bill goods and services for food-away expenditures.

Taken together, the nominal and real farm share measures demonstrate that
relative prices are important in shaping the farm share measure but are not the
only factor. For example, although farm commodity prices began rising faster
than the overall price for food-away marketing bill commodities, the nominal
farm share of the food-away dollar trended lower over this interval, except in
2007, when the farm share rose after a sharp decline in 2006. The declining
farm share in the face of rising farm commodity prices indicates that the
volume of food-away services was increasing, possibly due to the foodservice
category’s declining relative price. If consumers are eating out more, higher
farm commodity prices can coincide with a lower farm share measure due to
the added food services purchased per dollar of food expenditures. Further,

11
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Table 2
Marketing bill and farm share of the U.S. real food dollar, 1993 to 2008

Food dollar Food & beverage dollar*
Total Food at home Food away Total Food at home Food away
Farm Market Farm Market Farm Market Farm Market Farm Market Farm Market
share bill share bill share bill share bill share bill share bill
Percent

1993 171 82.9 22.9 771 8.5 91.5 14.7 85.3 18.9 81.1 7.8 92.2
1994 15.3 84.7 20.6 79.4 7.2 92.8 13.1 86.9 16.9 83.1 6.6 93.4
1995 16.2 83.8 21.9 78.1 7.5 92.5 13.9 86.1 18.0 82.0 6.9 93.1
1996 17.0 83.0 22.4 77.6 8.3 91.7 14.2 85.8 18.3 81.7 7.2 92.8
1997 16.3 83.7 21.6 78.4 8.0 92.0 13.8 86.2 17.7 82.3 7.1 92.9
1998 16.1 83.9 21.6 78.4 7.6 92.4 13.5 86.5 17.7 82.3 6.6 93.4
1999 16.1 83.9 221 77.9 6.8 93.2 13.6 86.4 18.1 81.9 6.0 94.0
2000 15.9 84.1 22.3 77.7 6.2 93.8 13.5 86.5 18.2 81.8 5.5 94.5
2001 15.8 84.2 22.2 77.8 6.0 94.0 13.3 86.7 18.0 82.0 5.3 94.7
2002 14.6 85.4 20.7 79.3 5.1 94.9 12.2 87.8 16.9 83.1 4.4 95.6
2003 15.0 85.0 21.2 78.8 5.7 94.3 12.6 87.4 17.3 82.7 4.9 95.1
2004 14.8 85.2 21.5 78.5 5.4 94.6 12.6 87.4 17.3 82.7 4.9 95.1
2005 14.2 85.8 20.5 79.5 5.0 95.0 12.0 88.0 16.6 83.4 4.5 95.5
2006 12.9 87.1 20.1 79.9 3.9 96.1 11.7 88.3 16.2 83.8 41 95.9
2007 13.9 86.1 20.2 79.8 54 94.6 121 87.9 16.3 83.7 5.1 94.9
2008 13.9 86.1 21.5 78.5 4.3 95.7 12.4 87.6 17.2 82.8 4.3 95.7

*Includes soft drinks and alcoholic beverages.
USDA, Economic Research Service.

even if the relative prices for farm commodities and food marketing services
remain constant, growth in the share of away-from-home food expenditures
would lower the overall farm share measure, since the food-away farm share is
substantially lower than the food-at-home farm share.

The prices referred to in the comparisons between nominal and real (infla-
tion-adjusted) farm share measures represent the implicit per unit costs of

a bundle of commodities purchased over the course of a year. Unlike fixed
food basket price indexes, this bundle can change over time. For at-home
expenditures, a household may change the specific products purchased within
each commodity group, such as by buying more organic brands or purchasing
more food-preparation services like pre-marinated meats. For away-from-
home food expenditures, a household may change food-away destinations
from limited-service to full-service establishments. Each of these examples
can have food price implications that do not conform to the conventional
notion of price inflation, but are instead caused by year-to-year changes in the
product mix purchased within each commodity group. These cost-based price
measures should not be confused with conventional commodity price indexes.

When BLS reports its annual indexes of consumer food prices and producer
commodity prices, its measure explicitly controls for product-mix changes. By
using a fixed basket of food products, the BLS index of prices avoids factors
such as the introduction of marinated beef or a shift from limited-service to
full-service restaurants. The importance of price comparisons under the two
approaches is demonstrated in figure 3, which reports the BLS annual indexes
of consumer food prices for at-home and food-away expenditures from 1993

to 2008. The figure also reports a total farm commaodity (food and nonfood)
producer price index (PPI) over the same interval. These price indexes support
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Figure 3

Index of farm and food commodity prices, 1993-08
Index 1992-84=100

2507

CPI Food away

2007

1507

1007

507

1993 95 97 99 2001 03 05 07

PPI = Producer Price Index; CPl = Consumer Price Index.
Source: Bureau of Labor Statistics, U.S. Department of Labor.

the 10 analysis finding that the farm share of food dollar expenditures
increased substantially in 2007 and 2008 due to higher farm commodity
prices; however, the BLS price indexes also show very little difference in the
year-to-year changes to at-home versus food-away food prices. The BLS data
appear to contrast with the results in table 1 that indicate that the food-away
marketing bill share of the food dollar increased throughout most of the study
period while the food-at-home-share remained roughly constant.

The divergence between the BLS data and the ERS data in table 1 can

be explained by several possible trends. If the bundle of food-away meals
purchased by U.S. food consumers changed during this period, with
consumers buying more food and/or services with higher marketing margins,
this change would be reflected in the farm share measure but would not
immediately show up in the fixed-bundle price indexes. In addition, farm
commodity producer prices paid by the foodservice industry may have
declined relative to the prices paid by food retailers, which can occur in the
absence of overall changes to the price of farm commodities. To examine
this issue more closely, a new approach to measuring the components of food
dollar expenditures is introduced in the next section.
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Components of the Food Dollar

In the next step, we use supply chain analysis to trace the market value of
total food dollar expenditures back to the sources of value added and to the
assets employed by participants in the food dollar supply chain.

Within the 10 accounting framework, the market value of all final market
sales, including all food dollar expenditures, is exactly equal to the sum

total of all value added by every industry that is either directly or indirectly
linked to the commodity supply chain. This result is simple to demonstrate by
recalling that equation 1 identifies the gross outputs of all industries directly
and indirectly linked to the import-inclusive food dollar expenditures.
Multiplying both sides of equation 1 by the inverse of the Leontief matrix,
and noting that inverting the Leontief matrix and summing the resulting
matrix down each column produces a row vector of industry value-added
coefficients, v_m', gives the following:8

4 fd _ ./ fd
Ve X = tc*Yc
summation of summation of
value added to food dollar  import-inclusive food
across all C industries dollar expenditures

In this expression, the a subscript used in equation 1 was replaced by the

C subscript, since all industry contributions to market value are studied in
the present context, not just the farm share. Although equation 4 precisely
gives the value contribution of all industries supporting the food dollar
supply chain, this turns out to be too much information; most of the roughly
400 industries in the BEA detailed benchmark IO accounts, and roughly
200 industries in the annual BLS IO accounts, either directly or indirectly
contribute some value to the production of food. The challenge is how to
process this information in a way that informs our understanding of how
value accumulates along the supply chain, from the production and applica-
tion of farm inputs to the purchase of food products by or for U.S. house-
holds, as well as to show how this process changes from year to year.

A matrix reduction procedure in IO analysis (see chapter 3 in Leontief,

1986) to facilitate supply chain studies is suited for precisely this type of
problem. Developed in the 1960s to facilitate a supply chain study of the U.S.
metalworking industries, the original application identified four branches

of production belonging to the metalworking industry group. Using precise
mathematical computations, all industries not identified with these branches
of production—here we use the term supply chain (SC) industries—were
eliminated, but their value-added contributions were exactly allocated to the
SC industries in proportion to the materials and services supplied. It is useful
to refer to these non-SC industries as subcontracting establishments.

A simple aggregation of key industry groups that comprise the food supply
chain industries can provide direct measurements of the value added to the
food dollar by each group. A substantial portion of the value from each food
dollar expenditure, however, is produced by numerous other industries that
support some or all of the identified supply chain industries. The wholesale
trade industry is a case in point. Agribusiness wholesalers, grocery whole-
salers, and foodservice wholesalers provide supplies and services to three
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very distinct food supply chain groups. The role and structure of each of
these three wholesale industry groups has evolved differently over time, and
the groups are more closely allied to their industry clients than to each other.
The matrix reduction procedure introduced in this section is a systematic
approach to measure these relationships, whereas a simple aggregation of the
wholesale trade industry would obscure the relationships.

To state this measure formally, let S denote the set of M different supply
chain industry groups that facilitate production and delivery of food
commodities to U.S. households, such that § = {s,,s,,...,s,,}. Let v_m*
denote the reestimated value-added coefficients representing only the
supply chain industries, but also reflecting the combined value-added coef-
ficients of their subcontracting industries. Equation 4 is then modified for
the reduced food supply chain IO system and to reflect the deduction of
household import food expenditures, as follows:

(5) v_m;' . xgd_net _ ygd_net’
where : x‘gd—"e’ = x-gd —S_myg- y-gd,

y é‘d_net

and : =(ig —S_myg ) -ygd .

Each product of a supply chain value-added coefficient and its corresponding
net industry output represents the value contribution of the specific supply
chain industry. Dividing each element-wise product by the summation on

the right in equation 5 produces the value contributions of each supply chain
industry, and its subcontractors, to each food dollar expenditure:

fd_net . _ fd_net
Xg =y

(6) industry group value — added food dollar = v__ms . S

Industry Group Value-Added Composition
of the Food Dollar

To carry out the supply chain analysis, supply chain industries are clustered
into 10 industry groups, based on their contributions to the different stages
of food production or to key food supply chain services.

The following supply chain industry groupings were selected:

1. Farm and agribusiness
2.Food processing
3.Food retailing

4.Foodservices (restaurants and other establishments serving food
away from home)

5. Transportation
6.Energy

7. Packaging

8.Finance and insurance
9. Advertising

10. Legal, accounting, and bookkeeping
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Figure 4 summarizes the value-added components of the 2006 food dollar
by industry group, as formally stated in equation 6, to facilitate a comparison
with 2006 cost-component measures from the old food marketing bill series
reported in figure 1. Under the new 10-based food dollar series, a complete
accounting of each supply chain industry group’s contribution to the value of
food purchases is measured and reported. This facilitates a more informa-
tive account of the roles and impacts of the different industry groups in the

Figure 4
Industry group value-added shares of the food dollar
2006 industry group value-added

FOR ALL DEBTS, PuffL

“Other” comprises advertising (2.4¢) and legal and accounting (1.6¢).

2008 industry group value-added

“Other” comprises advertising (2.0¢) and legal and accounting (1.8¢).

Source: USDA, Economic Research Service.
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formation of food market values and the effects of the industries on producer
prices of food commodities. For example, consider the segments labeled
“Energy” in figures 1 and 4. Under the old food marketing bill series (figure
1), the energy segment represented the average costs per food dollar expendi-
ture for electricity, natural gas, and other fuel purchases by food processing,
wholesaling, retailing, and foodservice establishments. Energy costs of the
farm and agribusiness, transportation, and packaging industries, for example,
are not ref