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Résumé - Lobjectif de cet article est de donner une preuve empirique de
I'impact & long terme de I'ESB sur la consommation de viande en Grande-
Bretagne.

Les deux premiéres études présentées reposent sur un systéme de demande dy-
namique. Elles portent sur 4 sortes de viande et utilisent la base de données
trimestrielles “National Food Survey” pour la période allant du 1° trimestre
1961 au 4° trimestre 1995. Les résultats obtenus montrent de maniére cer-
taine qu'une fraction de la consommation de bceuf a été irrémédiablement
perdue.

La seconde partie de ce travail empirique a été réalisée en collaboration avec la
“Meat and Livestock Commission” (MMD, 1997). Utilisant les données de
“Audits of Great Britain” de janvier 1988 a mars 1997, I'analyse aboutit glo-
bhalement aux mémes résultats quant a la variation dans la répartition du bud-
get attribué & la consommation de viande sur le court terme. Elle souligne
également les perte dues a I'ESB sur le marché du beeuf a long terme, mais
I'effet parait étre moins important que celui suggéré par les deux premiéres
études.

Summary — The purpose of this paper is to review the empirical evidence of the
scale of the long-term impact of BSE on meat consumption in Great-Britain.

The first two studies reviewed specified a dynamic demand system for 4 meats,
using quarterly National Food Survey data for the period 1961:Q1 to 1995:Q4.
The results suggest that as a consequence of BSE some portion of the beef market
has been irretrievably lost and that this finding is robust.

The second body of empirical work reviewed here was undertaken on behalf of the
Meat and Livestock Commission (MMD,1997). Using four-weekly data from
Audits of Great Britain, for the period January 1988 to March 1997, the anal-
ysis gives broadly comparable short-run shifts in the meat expenditure shares due
to BSE, and indicates that there has been a long-run loss in the market, but the
effect is not as great as would have been implied by the earlier models.
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Studies, University of Manchester, Manchester, M13 9PL.
e-mail: trevor.young@man.ac.uk

*** formerly MMD Limited, 2 Sekforde Court, 217-219 St John St., London
EC1V 2LY.



HE presence of BSE in the UK cattle herd has been taken by

consumers as an indication that there is now a novel risk asso-
ciated with consuming beef. This change in perception will cause a
change in observed expenditure patterns, but economic theory has little
to offer ex ante in terms of the predicted degree of that change, or its
permanence, precisely because of the novelty. However, sufficient time
has now passed since the first wave of media attention to BSE (starting
in 1989), for us to quantify some of the effects empirically. The purpose
of this paper is to review the empirical evidence of the scale of the long-
term impact of BSE on meat consumption ).

Two empirical approaches are examined. The first of these is found in
the published work of Burton and Young (1996, 1997). The second
draws heavily on a unpublished study undertaken by MMD Limited, on
behalf of the Meat and Livestock Commission (MMD, 1997), but some
developments have been made for this paper ).

EMPIRICAL ANALYSIS |

In Burton and Young (1996, 1997) a dynamic demand system is esti-
mated which takes account of i) the short-run and long-run effects of
prices and income or total expenditure levels on consumer demand, ii)
long-run trends in demand which might be attributed to non-economic
factors, iii) some variables that represent media interest in the BSE issue,
and which may help us to establish whether these variables have influ-
enced demand in the long run. The data periods in both studies start in
1961 quarter 1, and they end in 1993 quarter 3, and 1995 quarter 4 re-
spectively.

The basis of the demand model is the well-established Almost Ideal
Demand System in which the market share of each product is expressed
as a function of prices and a measure of real income or total expenditure.
Burton and Young augment each intercept in the system by a polyno-
mial of degree g in time (for the sake of parsimony, the use of trend has
not been extended to other parameters in the model). The use of trends
to capture structural shifts in meat demand, attributable to changes in
tastes, is quite common (for example, Eales and Unnevehr, 1988, Martin

(@) Some of the analysis reported here was part of a larger study on the demand for
meat, supported by the ESRC (grant reference L209252032) under The Nation’s Diet
programme. The authors bear sole responsibility for the analysis and interpretation.

@) The original study, being more concerned with analysing the impact of meat ad-
vertising, paid less attention to the specification of the BSE variables. The model was
subsequently re-specified to make it more comparable with the Burton and Young work.
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and Porter, 1985, and Moschini and Meilke, 1989). Although it does
not permit an investigation of why the structural shift has occurred, the
approach offers considerable flexibility in the representation of the tem-
poral pattern of structural change (in this case, by choosing a high value
of g and subsequently testing more restricted forms).

Given the high media attention afforded to BSE, it would seem appro-
priate to use some measure of the media’s coverage of the issue as a proxy
for the consumer’s awareness of it. The measure chosen by Burton and
Young is based on the number of UK newspaper articles which refer to
BSE ). The index shows a very rapid rise in the number of articles during
1990: over the period 1989 to 1993 there are 1565 articles, of which 9%
were published by the end of 1989, and 79% by the end of 1990. This
measure is obviously crude, in that it does not distinguish between arti-
cles which are pessimistic about the effects of BSE on human health from
those that are optimistic. Brown and Schader (1990), in their study of the
effect of cholesterol information on egg consumption, use a slightly more
sophisticated index, viz. the sum of medical articles supporting a link
between cholesterol and heart disease minus the sum of articles question-
ing such a link. Nevertheless, such an aggregate measure of health infor-
mation may be a poor proxy for consumers’ specific health concerns and
awareness. Yen et al. (1996), having access to data on individuals in a diet
and health survey, are able to use a binary variable to indicate whether the
individual knows of any links between cholesterol and health problems.
The data used by Burton and Young precluded both of these approaches.

However, Burton and Young'’s approach does have the advantage that
it captures the dynamics of the process of dissemination of information. In
their model, an article on BSE is allowed to have two effects: i) an imme-
diate but short-lived impact, such that beef consumption would return to
its original level once media interest in BSE had passed, and ii) a perma-
nent effect leading to a reduction in beef consumption in the long run. It
has particular advantages over the alternative of simply including dummy
variables to capture the effect of the media exposure of the BSE issue. The
dummy variable approach has been used elsewhere (for example, Tansel
(1993) used dummy variables to capture the effects of health warnings
and anti-smoking campaigns on cigarette consumption) but it raises some
methodological problems: given its discrete, step nature, a dummy vari-
able does not lend itself to describing a process which is continuous and
evolving, such as media coverage; a dummy variable would not indicate
the intensity of media coverage over time; and the temptation to use a
dummy that corresponds to an obvious perturbation in the data may bias
the identification of transitory effects ().

@) These data were provided by Jacquie Reilly of the Glasgow Media Studies
Group, Department of Sociology, University of Glasgow.

) Moschini and Moro (1996) provide a short review of approaches to explicit mo-
delling of structural change which introduce variables representing taste shifters.
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MEAT CONSUMERS’ LONG-TERM RESPONSE

A static version of the AIDS model, augmented for seasonal variation,
trend and media effects, would take the form:

9 4 n
Wit = Zaiftf + Zdik Dkt+£icbsaC+Z)Bij|nPjt+lBiolan i=1 ..,n
=1 k=1 ]

where  w; = share of good i in total meat expenditure,
P. =priceofgoodj;j=1,.,n
M = real total meat expenditure, defined as TE/P where
TE =total meat expenditure, and P, the deflator, is com-

puted as:
n
InP :k_zl w, In(R)

"W, = mean expenditure share of good k; k= 1,.., n
bse no. of articles on BSE per quarter,

bse® = cumulative total no. of articles on bse.

D, = dummy variable, 1 in quarter k, 0 otherwis,
t = time trend.

The dynamic AIDS system used by Burton and Young takes the form
of an error correction model (Anderson and Blundell, 1982) in which
the expression above is an equilibrium condition :

g 4 n
Wi = Wiy g = A (fZ ot +kZ Oy Dyeg + & 0L + 3 B InB g+ BoIn(Myy)
=1 =1 J

~Wip.1) + Dy (0 = Gig) + Dy (di, = i) + Dy (03~ 0i) + Dy (U ~ i)
+ & b, + za N (P [Pey) + 8o I (M /M,y) i=1,..,n

Changes in the expenditure share can be attributed to two aspects:
the degree to which the share is out of equilibrium and period-to-period
changes in the exogenous variables. For example, the immediate impact
of a change in price j will manifest itself in a change in share via the co-
efficient &;;, but the long-run equilibrium impact will be determined by
the change in the equilibrium condition i.e. via 3;. The transition path
will be determined by a combination of the initi II’shock the change in
equilibrium, and the adjustment parameter A. The * general restrictions”
of homogeneity and symmetry may hold in the short run and/or long
run or not at all.

This version has a restricted dynamic specification with the adjust-
ment coefficient, A, being the same in each share equation. In steady
state, the model reduces to the orthodox AIDS specification.

11
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In the empirical analysis four meat categories are identified: (carcase)
beef and veal ; lamb; pork and bacon; and poultry. The data collected by
the National Food Survey (NFS) of household food expenditure in Great
Britain, conducted by the Ministry of Agriculture, Fisheries and Food
(MAFF), are used. Burton and Young (1996) examined NFS quarterly
meat price and expenditure data for the period 1961: Q1 to 1993: Q3.
Burton and Young (1997) extended the data set to 1995: Q4. In both
cases a large number of alternative specifications were estimated ©), in
order to investigate the significance of linear, quadratic and cubic trend
effects (g = 1, 2 or 3), the transitory and equilibrium BSE media vari-
ables, both singularly and in combination, and general restrictions of
homogeneity and symmetry.

It is important to note a number of deficiencies of the NFS data which
should be borne in mind when interpreting the empirical results. Firstly,
the data exclude food consumed outside the home, an omission which has
grown in significance over time. Secondly, unit values are recorded, not ac-
tual market prices, and as a number of authors, notably Deaton (1988),
have argued, unit values reflect quality as well as genuine price variation
and so in effect are choice variables. Their use in empirical demand analysis
introduces potential problems of identification, simultaneity bias and
interpretation. Finally, the estimated consumer responses are conditional
upon there being no substitution within meat types — so, for example, it is
assumed that consumers do not switch from lower to higher quality of beef
cuts as a response to concerns about BSE.

Ideally the demand system would be specified at a lower level of aggre-
gation (e.g. specific cuts of meat). In this way the problem would be re-
duced (although strictly it would still exist if there were any heterogeneity
of quality within the product definition) and the impact of BSE on the
composition of beef demand could be identified, which may be important
if consumers perceive there to be a differential risks. Unfortunately, the
data do not exist at a sufficient degree of disaggregation, at a quarterly pe-
riodicity, and this route is not open.

The results reported in Burton and Young’s 1996 paper turned out to
be very robust when the data period was extended to the end of 1995.
The preferred model (based on log likelihood ratio (LR) in both cases has
homogeneity and symmetry in the long run, cubic trend effects and a
significant impact for BSE in both the short run and long run (an alter-

©) The model is estimated by FIML using the computer program TSP 4.2a. In a
multistage budgeting model, such as this, it is possible that the aggregate expendi-
ture variable should be considered as endogenous, and should be instrumented (Dea-
ton and Muellbauer, 1980). The original work reviewed here did not consider this,
but some subsequent re-estimation using instruments for total meat expenditure did
not lead to any significant changes in parameter estimates, neither for prices, expen-
diture nor the BSE variables. The non-IV estimates are reported here to conform with
the previously published papers.
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Table 1.
Long-run Elasticities

native test procedure based on the Akaike’s information criterion (AIC)
leads to the same choice of preferred model specification).

Table1 presents the estimated (uncompensated) demand elasticities
for the preferred model. These results confirm that meat consumers are
relatively responsive to changes in prices when determining the alloca-
tion meat expenditure between the four groups. In particular, the own-
price elasticities are all relatively high, but particularly those of beef and
lamb, where for example, a 10% increase in prices would cause a 15%
and 16% decline in consumption respectively. The cross-price elastic-
ities also reveal that beef and lamb consumption are particularly sensi-
tive to changes in their respective prices. This may give some indication
that consumers view the two goods as relatively good substitutes, and
hence beef consumption may be threatened by a food scare such as BSE.

Beef Lamb Pigmeat Poultry Total
Price Price Price Price Expenditure
Beef -1.522 0.219 0.058 -0.036 1.282
0.102 0.073 0.064 0.078 0.155
Lamb 0.475 -1.602 -0.010 -0.107 1.245
0.161 0.233 0.153 0.166 0.166
Pigmeat  0.249 0.080 -1.041 -0.022 0.734
0.069 0.069 0.084 0.079 0.351
Poultry ~ 0.125 -0.036 -0.030 -0.709 0.650
0.226 0.178 0.177 0.319 0.132

Source: Burton and Young, 1997.
Standard errors are reported in italics.

Turning to the issue of the effect of BSE, Burton and Young estimate
that media concern about the issue caused a “transitory” loss of 5.4 per-
centage points in the market share of beef (i.e. from approximately 30.8 %
to 25.4% of the expenditure on meat) in the second quarter of 1990, the
quarter in which most articles referring to BSE were published (see
Table 2). This, however, turns out to be an overreaction. The estimated
long-run effect is rather less but still substantial : with a sustained decline
of some 4.8 percentage points in the share of beef (so by 1995 the market
share for beef was 25.9%) given the media attention to BSE. This is in-
deed bad news for the beef producers, but lamb and pigmeat producers
benefit from the shift in consumer preferences (their market shares rising
by 3.1 and 1.6 percentage points respectively).

There is, however, relatively little effect on poultry, suggesting that the
effects that have been identified are not part of the general movement
away from red and towards white meat, but a specific concern with beef.
It is interesting to note that the shifts in demand that are attributed to
BSE mirror the relationships between the meats revealed by the elastic-
ities in Table 1.

13



M. BURTON, T. YOUNG, R. CROMB

Table 2.

Estimated Maximum
Effects of BSE on
Expenditure Shares

Maximum SR effect - 1990:2 Maximum LR effect - 1995:4
Beef -5.4% (-5.7) -4.8% (-4.5)
Lamb 0.7% (0.7) 3.1% (2.8)
Pigmeat 2.2% (2.0 1.6% (1.6)
Poultry 2.5% (2.4) 0.1% (0.1)

Source: Burton and Young, 1997.
Figures in parentheses refer to estimates in Burton and Young (1996).

One criticism of the specification used by Burton and Young is that
there is no depreciation in the long-run impact of the media, i.e. the
model predicts that the loss of beef share will be sustained indefinitely
even if there is no further media coverage of the issue. This issue was ex-
plored in Burton and Young's 1997 paper.

Given a general media index,
30
C —
bsef = ZO V; bse,
1=

the form of the cumulative media index used previously is defined when
v; = 1foralli. An alternatlve is to let the weights decline geometrically
over time, i.e. v, = g, which gives:

bse; = hse, + Obses;, 0<6<1

Setting q =1 gives the previous model. By selecting alternative values
of g, different measures of the “stock” of the media effect are generated.
A grid search has been conducted with g varying from 0.6 to 1, in steps
of 0.01, and the model (2) re-estimated using each of these variables.
The specification with the largest log-likelihood was identified at g =1,
confirming that the results presented in the text are appropriate.

A further alternative that was considered was to allow the welghts to
follow a third degree polynomial distribution, v, = ¢, + ¢,i + ¢,i% + C,i
where ¢, ¢,, etc. are parameters to be estimated. This alfows some ffex-
ibility in t 6 way that the depreciation in the media stock may occur,
and also has the advantage that the original model is contained within
it, when ¢y = 1 and ¢, = ¢, = ¢; = 0. Using the usual transformation of
variables Fsee Plndyc& amd2 Rublnfeld 1981, pp. 238-239) this restric-
tion was tested and accepted on the basis of a LR test, suggesting that
for the period considered, the best representation of the stock of mediia
effect is one which does not depreciate over time.

EMPIRICAL ANALYSIS II

In this section, we present the amended results of a study undertaken
by MMD Limited for the Meat and Livestock Commission. The general
approach is similar to that outlined above, although the data and the spe-
cific model are different.

14
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The meat expenditure data were 4-weekly estimates of frozen and
fresh purchases of beef, lamb, pork and poultry, derived from Audits of
Great Britain survey data®. The AGB survey covers approximately
10,000 households. As in the Burton and Young studies, unit values are
used to represent prices paid. Figure 1 reports the BSE press mentions
for the period 1988 to 1997. The index of newspaper articles is also on
a 4-weekly basis, and was collected independently from the data used in
the previous studies (and hence is not the same), although it shows a
very similar evolution of total media interest over the period. A large
number of alternative specifications were explored, but the preferred
equation took the form:

1 1 3 4 n
Wit =fZO ot +kZldik DUM,, +|Zlfi| bsey, + Zlnim ADV, + 3 B;InB,
= = = m= j

+ B In M, i=1,..,n

The use of 4-weekly data presents some difficulties in modelling the
seasonality of demand, as, over time, a 13 period “cycle” will shift
through the calendar. To avoid this, 11 dummy variables (DUM) were
created which report the proportion of the 4-week period that falls
within the calendar month (DUM, = January,... DUM,; = November).

300 T

Figure 1.
BSE Press Mentions

250 T
200 T
150 T
100 T
50 T ‘:

0+

16-Apr- 16-Apr- 15-Apr- 14-Apr- 12-Apr- 11-Apr- 10-Apr- 09-Apr- 07-Apr- 06-Apr-
88 89 90 91 92 93 94 95 96 97

The impact of BSE was captured using 3 variables: bse, which is the
number of articles published in the period, bse, which is tﬁe cumulative
number of articles and bse; which is a stock measure of BSE, employing
a 68 % rate of depreciation over each 4 week period. Although high, this
depreciation rate does allow for some dynamic impact in the medium
term, before the impact settles to the long-run effect. Because of the ex-
tremely large number of publications in March 1996, the issue of a de-
clining marginal impact of media interest has to be considered. This has

) These data are not public but rather are available on commercial terms.

15
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Table 3.
Long-run Elasticities
(“MMD” model)

been achieved rather crudely by raising each of the BSE variables out-
lined above to the power of 0.9. The value of this coefficient, and the
rate of depreciation on the stock BSE measure were identified simulta-
neously within a bivariate grid search over both parameters. Both bse,
and bse, are statistically significantly within the demand system as a
whole. 3i’hus, the basic representation of the impact of the media is sim-
ilar in both models, although some additional short-term dynamics have
been identified in the later work, as might be expected given the shorter
data periodicity.

Four advertising ‘stock’ variables (ADV,,) were also included (em-
ploying a 20% depreciation rate), covering species-specific (beef, lamb
and pork) advertising, and for generic red meat. These are based on
Media Expenditure Analysts Ltd (MEAL) data of advertising expendi-
ture, deflated by the Retail Price Index (RPI) to give a ‘volume’ meas-
ure. The coefficients on the log of prices (In(P)) were homogeneity and
symmetry constrained, and, as in the Burton and Young studies, a Stone
index was employed for total expenditure (M). The data period used is
January 1988 to March 1997, giving 120 observations in total.

The (uncompensated) price and income elasticity estimates are re-
ported in Table 3. They are generally smaller than those in Table 1,
which may reflect the shorter periodicity employed, and the lack of any
dynamics in the model. As one would expect, BSE has a negative impact
on beef consumption, and positive impacts on the other 3 meats. The ef-
fects are summarised in Table 4, which reports the maximum change in
the expenditure shares in any 4 week period associated with each of the
two shocks to the system (in 1990 and 1996), as well as estimates of the
average impact for the six periods following the start of the media inter-
est in those years. The table also reports the estimated long-run impact
of BSE on the shares, assuming that the cumulative number of articles
relating to BSE is maintained at its March 1997 level.

Beef Lamb Pigmeat Poultry Total
Price Price Price Price Expenditure
Beef -0.763 0.039 -0.058 -0.186 0.968
0.205 0.101 0.098 0.149 0.188
Lamb 0.278 -1.176 0.334 0.001 0.614
0.262 0.160 0.146 0.218 0.331
Pigmeat -0.072 0.251 -1.104 0.096 0.829
0.199 0.111 0.133 0.145 0.216
Poultry ~ -0.346 -0.103 -0.031 -0.835 1.315
0.205 0.101 0.030 0.166 0.232

Standard errors are reported in italics.

16
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Table 4.

Estimated Effect of BSE
on Expenditure Shares,
1990 and 1996
(“MMD” model).

The impact effects for 1990 are very similar to those estimated ear-
lier: around 6 % decline in beef and shifts towards pork and poultry, al-
though it is notable that here lamb also gains. The impact of the March
1996 announcement was even greater in the short run: a decline of some
13% points in the share to beef, even allowing for the estimated declin-
ing marginal impact of the media at that time. The effect over the fol-
lowing six months as a whole is also substantial. The long-run effects,
due solely to the effect of the cumulative number of articles, are also
broadly similar to those of the earlier studies, with beef share being re-
duced by some 5%, although it should be noted that these are evaluated
at the higher, 1997 level of cumulative publications. It is the other red
meats which mainly gain, although the size of the effect on lamb and
pork has switched. It should also be remembered that the reported
changes are percentage-point changes in the expenditure shares: the ab-
solute changes in meat demand are considerably higher.

June 1990  June-Oct. 1990  April 1996  April-Aug. 1996  Long

Average Average Run
Beef -5.8% -3.9% -12.9% -10.3% -4.9%
Lamb 2.1% 1.3% 4.2% 3.2% 0.8%
Pork 16% 16% 5.4% 4.3% 3.2%
Poultry  2.1% 1.1% 3.3% 2.8% 0.9%

Aggregate meat demand

Al of the effects reported above have been within the context of an ex-
penditure share system: they have measured shifts in the proportions of
expenditure on different meats. They have said nothing about the effect of
BSE on the aggregate meat demand, which, if it exists, could further the
decline in beef consumption, and would dissipate (and possibly even re-
verse) any gains that the other meats may have achieved at the expense of
beef share. However, investigations with the quarterly NFS data, using
both single equation and food expenditure share systems revealed no sig-
nificant impact on aggregate meat consumption. Investigations of aggre-
gate meat consumption using a single equation framework for the AGB
4-weekly data found some evidence of reductions in demand, but these re-
sults were very fragile, and relied upon interactions between BSE and the
effectiveness of advertising. At this stage we would suggest that there is
little good evidence of any impacts of BSE on aggregate meat demand.

Summary and conclusions

Burton and Young (1996,1997) suggest that the first wave of media
attention to BSE (from 1989 to 1995) had an immediate, detrimental
effect on the market for beef and even though the market recovered to

17
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some extent, beef producers suffered a sustained loss of market share. Al-
though the impact effects of the first wave are similar using the alterna-
tive MMD data and model, the conclusions about the long-run effects
differ to the extent that they give a smaller estimate of the long-run ef-
fect by 1997 than would have been suggested by simulating the earlier
models with the new, higher, level of media interest. This would seem
to be due to the identification of a declining marginal impact of media
interest, which may be reasonable given the extreme variability of the
sporadic media interest in the issue. This raises a number of interesting
questions that have not been explored fully here, such as the identifica-
tion of the differential impact of sustained-but-low as compared to occa-
sional-but-intense media reporting on long-run shifts in demand.
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