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Abstract

With the major concern of the COOL policy being the cost incurred by meat producers, retail
chain stores, and others within the supply chain, a number of individuals and organizations have
formulated estimates of the extra costs and elasticities related to the implementation of COOL.
As supporters of the law claim it provides valuable information to consumers, opponents on the
other hand suggest its cost far outweighs any possible benefits and poses financial burden on U.S
meat producers. This paper estimates the demand for beef associated with Country of Origin
Labeling. A Linear Approximate/Almost Ideal Demand System model is used to demonstrate the
supply and demand functions and relationships for beef, pork and chicken. Quantities of beef,
pork, and chicken are separately regressed on average quarterly U.S. retail price, in a system of
equations setting. Estimated elasticities for beef, pork and chicken were used to calculate the
relative changes in price and quantity in response to the COOL-induced supply and demand.
Results indicated that, the own-price elasticity of beef is inelastic after the implementation of
COOL.
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Background

Since the 1930s, U.S. tariff law required almost all imports to carry labels so that the “ultimate
purchaser,” usually the retail consumer, can determine their country of origin. However, certain
products, including a number of agricultural commodities in their “natural” state, such as meats,
fruits and vegetables, were excluded and were not part of the law in the 1930’s (Juneras, 2010).
The Farm Security and Rural Investment Act of 2002 (Farm Bill, 2002) the 2002 Supplemental
Appropriations Act (Appropriations, 2002) and the Food, Conservation and Energy Act of 2008
(Farm Bill, 2008) amended the Agricultural Marketing Act of 1946 (Act) (7 U.S.C. 1621 et seq.)
to require retailers to notify their customers of the country of origin of covered commodities.
Covered commodities include muscle cuts of beef (including veal), lamb, chicken, goat, and
pork; ground beef, ground lamb, ground chicken, ground goat, and ground pork; wild and farm-
raised fish and shellfish; perishable agricultural commodities; macadamia nuts; pecans; ginseng;
and peanuts. AMS published a final rule for all covered commodities on January 15, 2009, which
took effect on March 16, 2009. On March 12, 2013, AMS published a proposed rule to amend
the country of origin labeling provisions for muscle cut covered commodities (78 FR 15645),
(Chite, 2014).

This final rule amends the Country of Origin Labeling (COOL) regulations to change the
labeling provisions for muscle cut covered commodities to provide consumers with more specific
information and amends the definition for ‘‘retailer’’ to include any person subject to be licensed
retailer under the Perishable Agricultural Commodities Act (PACA). The COOL regulations are
issued pursuant to the Agricultural Marketing Act of 1946. The Agency is issuing this rule to
make changes to the labeling provisions for muscle cut covered commodities to provide
consumers with more specific information and other modifications to enhance the overall

operation of the program.

With the implementation of this law largely expected to affect U.S agriculture and food
industries and trade relations with trading partners, uncertainty is still rife about its effect;
supporters of the law claim a demand increase for U.S agriculture products, while opponents
suggest its cost far outweighs any possible benefits. COOL supporters argued that, numerous
studies show that consumers want country-of-origin labeling and would pay extra for it. Analysis

accompanying USDA’s interim and final rules concluded that, while benefits are difficult to



quantify, it appears they will be small and will accrue mainly to consumers who desire such
information. Umberger (2004), suggests that consumers might be willing to pay a premium for
“COOL meat” from the United States, but only if they perceive U.S. meat to be safer and of
higher quality than foreign meat. USDA earlier had estimated that purchases of (i.e., demand for)
covered commodities would have to increase by 1% to 5% for benefits to cover COOL costs, but
added that such increases were not anticipated. Simulation results by Brester, Marsh and
Atwood et al. (2004) using equilibrium display model and elasticity estimates showed that retail
beef and pork demand would have to experience one-time, permanent increases of 4.05% and
4.45%, respectively, if feeder cattle and hog producers were to experience no loss of producer
surplus. Because COOL applies only to beef and pork muscle cuts and ground products sold
through retail outlets, this sector of the beef and pork industries must generate the entire demand
increase. Results obtained from Lusk and Anderson et al. (2004), suggest a 2% increase in
aggregate demand (including all meat cuts and meat consumed at home and away from home)
for pork would offset the negative impact on producer surplus. Several economic studies that

aimed to model COOL impacts appear to fall within this range.

More importantly, the implementation of mandatory Country of Origin Labeling for meat and
livestock products in the U.S has been coupled with incremental costs incurred by producers,
wholesalers, distributors, retail chain stores, consumers and others within the supply chain in
complying with this policy. These incremental cost associated with COOL is complicated
because, these cost may be distributed along the supply chain, and it is not readily clear how
these costs are reflected in retail prices and who bears what percentage of the incremental cost

and how these costs will be recovered by the bearers of the associated incremental cost.

The costs of implementing these requirements will be incurred by intermediaries (primarily
packers and processors of muscle cut covered commodities) and retailers subject to requirements
of mandatory COOL. The Agency considers that the total cost of the rule is driven by the cost to
firms of changing the labels and the cost some firms will incur to adjust to the loss of the
flexibility afforded by commingling. Perhaps a more significant problem with existing cost
estimates for COOL is the fact that none provide insight into the impact COOL will have on

meat prices and production, and ultimately on producer and consumer welfare.



As the U.S. meat processing sector geared up to implement COOL in mid-2008, Canada and
Mexico expressed concern that COOL would adversely impact their livestock sectors. Indeed,
U.S. cattle imports from Canada and Mexico and hog imports from Canada dropped in both 2008
and 2009 from year-earlier levels. Some analyses supported claims that, COOL hampered
livestock imports. Other analysts pointed out that factors such as exchange rates and inventory
levels were also affecting import levels and that decline could not be entirely attributed to COOL
(Yeboah et al, 2012). According to the study, the share of imported beef from Australia and pork
from Denmark had declined while the share of pork from Canada and lamb from Australia had
increased indicating that the Mandatory COOL appears to have had mixed effect on imports on

U.S. import demand based on the source of each meat product.

Given the assumption that the demand for beef is inelastic (as almost all past research would
suggest), what does this mean, from a theoretical approach, for the distribution of costs of
implementing mandatory country-of-origin labeling regulations among the sectors of the beef
supply chain (Hanselka 2004). The theory of how added costs from labeling will affect the
demand for beef remains to be seen (Smith 2002). John Motley, of the Food Marketing Institute,
states, “it will increase costs, and these costs will be 42 absorbed and reduce returns for retailers,
packers/processors and producers, or be passed on to the consumers. This could decrease
demand for products affected by elasticity wherein a slight cost increase results in a substantial
quantity demanded decrease (Smith 2002). In the absence of a demand increase, consumers
would only pay the entire costs of COOL if consumer demand for beef products is completely
inelastic. If consumer demands are not completely inelastic and demand increases are not large
enough to maintain or increase equilibrium quantities, the incidence of COOL costs (i.e. the
effects of increased marketing and marginal production costs on market-level prices) depends
primarily on relative supply and demand elasticities at each level of the marketing chain (Tomek
and Robinson 1990).

The USDA’s study on the Mandatory Country of Origin Labeling of Imported Fresh Muscle
Cuts of Beef and Lamb reveals that some livestock producer organizations and farmer
organizations supported mandatory labels, while importers, meatpackers, food processors, and
grocers were opposed (FSIS, 2000). For U.S. farmers to benefit financially from mandatory

labels, consumers would have to prefer domestic products to imports. If consumers do prefer



domestic products, labels would allow consumers to discriminate between imports and domestic
products. As a result, demand for domestic meat products in the United States would rise along
with domestic meat prices. Further, domestic products would increase their market share at the
expense of imports. However, if consumers do not generally prefer domestic products, labeling
will not confer any financial benefits to domestic producers. These incremental costs incurred by
producers, wholesalers, distributors, retail chain stores, consumers and others within the supply
chain has necessitated the essence to estimate the demand shifts for beef associated with the
implementation of COOL.

The objective of the present paper is to estimate the demand for beef associated with country of
origin labeling by demonstrating the supply and demand functions and relationships for beef,
pork and chicken using the Linear Approximate/ Almost Ideal Demand System model. This is
achieved by separately regressing quantities of beef, pork and chicken on average annual U.S.
retail price, in a system of equation setting. Estimated elasticities for beef, pork and chicken will
be used to calculate the relative changes in price and quantity in response to the COOL-induced

supply and demand.

Methodology
Estimation of demand functions consistent with economic theory has been a highly published

area in the last forty years. The majority of the currently influential papers have appeared
following the adoption of flexible functional forms, which rely heavily on duality theory. The
Generalized Leontief (Diewert, 1971), the Translog (Christensen et al., 1975), the Rotterdam
(Theil, 1965, 1975; Barten, 1964, 1968, 1977), and the Almost Ideal Demand System or AIDS
(Deaton and Muellbauer, 1980) are examples of widely used demand models (Barnett and Seek,
2007).

The Almost Ideal Demand System (AIDS) of Deaton and Muellbauer is mostly used because of
its flexible demand specifications. The AIDS model has many desirable properties but it may be
difficult to estimate based on simplification and the problem of estimation. This therefore,
necessitated the application of the Linear Approximate Almost Ideal Demand System which has
many empirical applications of the AIDS model, with several formulas to compute elasticities.
Several of these studies shows that, the use of differential forms of the index in the LA/AIDS

provides results that compare reasonably well to the AIDS model (Asche and Wessels, 1997).



As discussed earlier, the only difference between the AIDS and its linear version, LA/AIDS, lies

in the specification of price index.

The Rotterdam model which was proposed by Barten (1964) and Theil (1965), prior to the
development of the most widely used LA AIDS model which has flexible functional forms and
the advent of duality theory. Though the Rotterdam model has been thought to be unduly
restrictive, and this may explain why it has been used less often than the LA model, at least in
the recent agricultural economics literature. However, the Rotterdam model is now known to be
as flexible as any other locally flexible functional form (Mountain). Thus, its popularity is rising,
and we predict that it will be the main alternative to the LA model in the next few years (Alston
and Chalfant, 1993).

The two modes are similar in many respects. They are second-order locally flexible functional
forms have identical data requirements, are equally parsimonious with respect to numbers of
parameter, and are linear | parameters. Because they each have all these characteristics, and most
alternatives do not, these two models are likely to continue to be chosen more often than any
others.

The Almost Ideal Demand System (AIDS) model proposed by Deaton and Muellbauer was used
to estimate demand elasticities for beef, pork and chicken in the United States. The Linear

Approximate version of the AIDS (LA/AIDS) model is presented as follows:
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Where; w; denotes the expenditure share of good i, pj is the price of the jth commodity, and X is

the total expenditure on all m commodities. Finally, P is the Stone’s geometric price index,

defined as:
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The theoretical restrictions of this demand system require;



Z a; =1, ZVU’ =0, Z:Bi =0, adding-up,
i i
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i
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It must be noted that the adding-up conditions are automatically satisfied, but homogeneity and
symmetry need to be imposed during estimation of the system. To avoid singularity of the
variance-covariance matrix in the estimation of this system, one of the equations is arbitrarily
dropped. The coefficients of the dropped equation are then recovered by using the adding-up

conditions.

We find that the problem of autocorrelation is resolved by estimating the model in first
differences. This confirms what earlier researchers found concerning autocorrelation in the data,
that is, differencing the data can achieve stationary parameter estimates. McGuirk et al. noted
that, generally, estimating the AIDS model in differences gets rid of autocorrelation problems
(Yeboah and Naanwaab, 2012). Therefore, we re-estimate the LA/AIDS model in levels as a first
differenced LA-AIDS model as follows:

m
X
AWi = + Z )/U Aln p] + BLA In (F) (4)
j=1

m
AlnP = ZAWJ- Alnp;
j=1
Where; A is the first-difference operator (for a given series Y, AY = Y — Y). Significant
intercepts (a;) in (4) are interpreted as time trends in expenditure shares of each commodity i.
Upon estimating (1) or (4), demand and expenditure elasticities can be recovered as follows:
_ B : .
n; = —+ 1 (income elasticity), (5)

L

Yij iWj

” (uncompensated price elasticity), (6)
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Where 0ij is the Kronecker delta, equal to unity for i = j and zero otherwise. The LA/AIDS
model was estimated by a system of equation settings, subject to the restrictions of adding up,
homogeneity and symmetry in using iterative seemingly Unrelated Regression method of
Zellner. The chicken equation from the analysis was dropped to avoid singularity of the variance
and covariance matrix. The adding up conditions was used to recover the chicken equation. The
first-differenced LA-AIDS model (1), which corrects for autocorrelation, was estimated using

Zellner’s Seemingly Unrelated Regression.

Data and Study Period

The data used to estimate the model are quarterly retail prices of beef, pork and chicken obtained
from USDA ERS cattle and beef statistics over the period of 2004-2013,
(http://ers.usda.gov/topics/animal-products/cattle-beef/data.aspx). The quarterly retail quantity
of beef, pork, and chicken were also obtained from USDA ERS from cattle and beef statistics
over the period of 2004-2013 (http://www.ers.usda.gov/data-products/livestock-meat-domestic-
data.aspx).

The factors that guide our choice of the study period of 2004-2013 were proponents and
opponents assertion to the impacts of COOL since its implementation, where proponents of the
law, claim a demand increase for U.S agriculture products, while opponents suggest its cost far
outweighs any possible benefits. Therefore, we anticipate that using more recent data will show
current trends in retail and quantities before and after the implementation of COOL. This will
help to identify the impact of COOL on the various meat prices and quantities under
consideration.

Most existing research on COOL was conducted prior to the law’s implementation, but now that
COOL has been in place for over 4 years, an ex post analysis of the impacts on realized demand
shift in beef is possible. Tonsor et al. (2012) identified in their work that across a series of
demand system models estimated using retail grocery scanner data of mandatory COOL
(MCOOL) covered products; changes in consumer demand following MCOOL implementation
were not detected. That is, no evidence of a demand increase in covered beef, pork, or chicken
products, as a result of MCOOL, was identified.



Preliminary exploratory data analysis was done to determine trends in previous retail prices of
beef, pork and chicken as regressed on the quantity demanded and the impact of COOL on the

prices and quantities after its implementation.

Results and Discussion

The parameter estimates of the first-differenced LA-model with homogeneity and symmetry
restrictions before and after the implementation of COOL, imposed are presented in Tables 1 and
2, respectively. The own-price coefficient estimates before the implementation of COOL for
beef, pork and chicken were all statistically significant at the 5% level. Only two cross-price
coefficient estimates (beef with respect to pork, and Chicken with respect to pork) were
significant. After the implementation of COOL, the own-price coefficient estimates of beef and
pork were significant at the 5% level except for chicken which was not significant at 5% level,
all the cross-price coefficient estimates were significant at the 5% level.

Tables 3 and 4 show the uncompensated demand elasticities. Before the implementation of
COOL the beef and chicken own-price elasticities were negative except for pork. This is not
different after the implementation of COOL, as the beef and chicken own-price elasticites were
negative except for pork. If the own price of beef went up by 1% before the implementation of
COOL, consumers demand decreases by 0.30%. This is not different after the implementation of
COOL, as beef and chicken retain the negative price elasticity except for pork. In other words, a
1% increase only cause a decline of 0.13% in the demand of beef. This is not as significant as
opponents of the law claim decrease would adversely affect consumer consumption of beef. This
implies that, consumer demand for beef after the implementation of COOL do not significantly
fall as suggested by other researchers, that consumers might be willing to pay a premium for
‘COOL meat’ from the U.S. if they perceive U.S meat to be safer and of higher quality than
foreign meat.

Cross price elasticity of beef with respect to pork and chicken are -0.26 and 0.12 respectively.
Put differently, if the price of beef goes up by 1% consumers decrease their demand for pork by
0.26% and increase their demand for chicken by 0.12%. However, after the implementation of
COOL, the price of beef with respect to pork and chicken are -0.51 and -0.28. Thus pork
remained negative but it was different for chicken. This implies that, the demand for chicken

declines as the price of beef increases by 1%.



Conclusion

Information availability enables U.S consumers to choose domestic beef because of preferences
for domestically produced products (Brester, 1999). And as the campaign of COOL continues to
dominate the U.S beef industry, consumers with preference for domestically produced beef will
continually consume meat products originated from the U.S.

As this study seeks to find, the demand shift in beef associated with COOL which would
adversely impact the beef industry. The result shows otherwise. The demand for beef under
COOL induced high prices was not elastic to confirm the claims of opponents of the law that, the
cost outweighs any possible benefits. The result is otherwise. More consumers perceive that U.S
meat products are safer and of higher quality than foreign meat products, their preference for
domestic beef would increase to negate any losses due to the implementation of COOL, because
the results show that, after the implementation of COOL, the own-price elasticity of beef is

inelastic.



References

Deaton, A., & Muellbauer, J. (1980). An Almost Ideal Demand System, American Economic
Review, vol. 70, no. 3, pp. 312— 326.

McGuirk, A., Driscoll, P., Alwang, J. & H. Huang (1995). System Misspecification Testing and
Structural Change in the Demand for Meats, Journal of Agricultural and Resource Economics,
vol. 20, no. 1, pp. 1-21.

Barten, A. P. (1964). Consumer Demand Functions under Conditions of Almost Additive
Preferences, Econometrica, vol. 32, pp. 1-38.

Alston, J. & Chalfant, J. (1993). The Silence of the Lambdas: A Test of the Almost Ideal and
Rotterdam Models. American Journal of Agricultural Economics, 75(2), p.304.

Asche, F. & Wessells, C. (1997). On Price Indices in the Almost Ideal Demand System,
American Journal of Agricultural Economics, 79(4), pp.1182-1185.

Barnett, W.A. & Seck, O. (2006). Rotterdam vs. Almost Ideal Models: Will the Best Demand
Specification Please Stand Up? Working Papers Series in Theoretical and Applied Economics:
200605, Department of Economics. University of Kansas, USA.

Brester, G., Marsh, J. & Atwood, J. (2004). Distributional Impacts of Country-of-Origin
Labeling in the U.S. Meat Industry. Journal of Agricultural and Resource Economics, 29(2),
pp.206-227.

Naanwaab, C., Yeboah, O. A., Shaik, S. (2012). Impact of Country-of-Origin Labeling (COOL)
on U.S. Import Demand for Meat Products: SD-AIDS Model Approach. Paper presented at
Emerging issues in Global Animal Trade Conference (9/28/2012).

Edgerton, D. L. (1997). Weak Separability and the Estimation of Elasticities in Multistage
Demand Systems, American Journal of Agricultural Economics, vol. 79, no. 1, pp. 62-79.

Federal Register. (2009). Mandatory Country of Origin Labeling for Beef, Pork, Lamb, Chicken,
Goat Meat, Wild and Farm-Raised Fish and Shellfish, Perishable Agricultural Commodities,
Peanuts, Pecans, Ginseng, and Macadamia Nuts; final rule, U.S. Department of Agriculture,
Agricultural Marketing Service, 74 (10).

Flake, O. & Patterson, P. (1999). Health, Food Safety and Meat Demand.

Hanselka, D. D. (2004). Economic Impact of Country-of-Origin Labeling in the U.S. Beef
Industry. Master's  thesis submitted to Texas A&M University, USA. Available at
http_: / /hdl_.handle_.net /1969 .1 /3242.

Eales, J. S. & Unnevehr, L. J. (1988). Demand for Beef and Chicken Products: Separability and
Structural Change, American Journal of Agricultural Economics, vol. 70, no. 3, pp. 521-532.

Jurenas, R. & Greene, J. (2013). Congressional Research Service.



Krissoff, B., Kuchler, F., Nelson, K., Perry, J. & Somwaru, A. (2004). Country-of-Origin
Labeling: Theory and Observation. Electronic Outlook Report from the Economic Research
Service.

Lusk, J. & Anderson, J. (2004). Effects of Country-of-Origin Labeling on Meat Producers and
Consumers. Journal of Agricultural and Resource Economics, 29(2), pp.185-205.

Paraguas, M. & Kamil, A. (2006). Model Selection of Meat Demand System Using the
Rotterdam Model and the Almost Ideal Demand System (AIDS). Journal of Modern Applied
Statistical Methods, 5(2), pp.529-537.

Ralph M. C. (2014). The 2014 Farm Bill (P.L. 113-79): Summary and Side-by-Side. .

Smith, R. (2002). COOL May Change Marketplace for the Worst.” Feedstuffs 49,74. pp.1-2. 159
Sparks Companies, Inc.

Taljaard, P., Alemu, Z & Van-Schalkwyk, H. (2004). The Demand for Meat In South Africa: An
Almost Ideal Estimation. Agrekon, 43(4), pp.430-443.

Taylor, M. & Tonsor, G. (2013). Revealed Demand for Country-of-Origin Labeling of Meat in
the United States. Journal of Agricultural and Resource Economics, 38(2), pp.235-247.

Tomek, W.G. & Robinson, K.L. (1990). Agricultural Product Prices, 3 ed. New York, USA:
Cornell University

Tonsor, G., Lusk, J., Schroeder, T. & Taylor, M. (2012). Mandatory Country of Origin Labeling:
Consumer Demand Impact.

Agricultural Marketing Service. (2003). Mandatory Country of Origin Labeling of Beef, Lamb,
Pork, Fish, Perishable Agricultural Commodities, and Peanuts.” Proposed Rule No. LS-03-04.
USDNAMS, U.S. Department of Agriculture, Available at http://www.ams. usda.gov/cool/.

Umberger, W.J., Feuz, D.M., Calkins, C.R., & Stiz, B.M. (2003). Country-of-Origin Labeling of
Beet Products: U.S. Consumers’ Perceptions.” Paper presented at the 2003 Food and
Agricultural Marketing Policy Section (FAMPS) Conference, Washington, DC, USA.

Food Safety and Inspection Service. (2000). Mandatory Country-of-Origin Labeling of Imported
Fresh Muscle Cuts of Beef and Lamb, Communication to Congress, United States Department of
Agriculture.



List of Figures

Figure 1

O L N W & U1 O N

S 0 O N 0 O O «F N ™M
©O ©0 O 0 © © 9 o o o
© © © ©6 &6 6 o o o o
D T T o, T . T . T . T o T . T . T
g ogogog oo oo

- = = = Qty of beef (Billion pounds)
Price of beef ( $ / pounds)

(@) US retail demand for beef (2004-2013)

Figure 2

’
5 - N AN ‘
(NI ANA N/ CRA
AN N/ oV s !
O DL I |
S N O N 0 O O A N oM
©O O © 9 © O H oA oA o
S © © © © © © © © O
i i — -l — sl i - -l i
g o goog oo oo

- = = = Qty of Pork(Billion pounds)
Price of pork ($/pound)

(b) US retail demand for pork (2004-2013)



Figure 3

10 ~
, -
9_/\”‘/‘\—\"\,\,"‘\¢\1
8_ /
7_
6_
5_
4_
3_
2_
1_
0_-m
< N O N 0 O O « &N m
O O O O O O W «w «
o O O O O O O O O O
R T = T
g 0o oo oo oo oo

- = = = Qty of Chicken (Billion pounds)
Price of Chicken ($/pound)

(c) US retail demand for chicken (2004-2013)




List of tables

Table 1: Parameter estimates using a first-differenced LA/AIDS model with homogeneity and
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