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Abstract

The purpose of this paper is to compare the evolution of the demand for meat and fish in East
and West Germany since Reunification. A two-stage demand model that includes five food
aggregates (meats & fish; dairy & eggs; fats & oils; cereals, fruits & vegetables; and other
foods) and one non-food group in stage 1, and five groups of meat (beef & veal; pork;
poultry; other processed meats; and fish) in stage 2 is estimated for different household types
in East and West Germany. A linear approximate almost ideal demand system is estimated
using the Bewley correction for autocorrelation. In the interests of brevity we focus on the
results for a particular household type and stage 2. While differences in food demand between
East and West Germany remain, convergence can be observed for most types of meat.
To study the impact on demand of information on the link between diet and health, various
health information indices are included in the estimation. These include a Global index as
well as two specific German indices. Only the former produces plausible results. Health
information effects are stronger in West than in East Germany, and in particular it appears
that the demand for fish & fish products has increased at the expense of pork due to the
dissemination of health information.
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1. Introduction

Food demand evolved in different environments in the German Democratic Republic (GDR)

and in the Federal Republic of Germany (FRG) prior to 1989. The main characteristic of the

GDR’s economic system was central planning. This was accompanied by low real incomes

relative to the FRG, strong subsidisation of basic foods and very high prices for ‘luxury’

foods. Nevertheless, consumption structures in the GDR and the FRG differed less than might

be expected (DONAT, 1996, p.2), which suggests that the common cultural heritage was an

dominant determinant of the demand for food.

In both the GDR and the FRG consumption of food was subject to structural change over

time. Two main trends were characteristic of this change. First, the consumption of high-value

vegetable products increased. Second, the consumption of coffee, cocoa and other ‘luxury’

products also increased (DONAT, 1996, p.8). After monetary union in 1990, diets changed

quite rapidly in the former GDR and in the course of 1990-91 an obvious convergence

towards food consumption structures in Western Germany could be observed.
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Changes in food consumption structures in the former GDR since Reunification could be due

to several factors including price and income changes, and changing preferences. Changing

preferences might be due, in part, to abrupt changes in the availability of special foods like

bananas that accompanied Reunification. The aim of this work is to develop a demand model

for East and West Germany (EG and WG, respectively) that can be used to test the hypothesis

that there is a link between the dissemination of health information and the demand for

specific types of food. The analysis focuses on meat, as meat accounts for an important share

of food consumption in EG and WG and meat might be expected to be especially responsive

to health information. Health campaigns geared to reducing the incidence of heart disease

often stress the benefits of reducing the intake of animal fats.

In the following, first differences in meat and fish consumption structures between EG and

WG are presented. Second, an almost ideal demand system (AIDS) model of food demand is

specified and the integration of indices of the dissemination of health information into this

model is discussed. Third, the AIDS model is estimated for EG and WG using different health

information indices, and the results of this estimation and their implications are discussed.

2. Differences in meat consumption structures between Eastern and Western Germany

2.1 Data

The analysis in this paper is based on data from the „Laufende Wirtschaftsrechnungen:

Einnahmen und Ausgaben ausgewählter Haushalte“ collected by the GERMAN FEDERAL

STATISTICAL OFFICE (various issues). This data is available as a monthly time series covering

the consumption of three different standard household types. Results for household type III

from 1991 to 1998 are used in the following.2 The main characteristics of household type III

are outlined in table 1.

Table 1: The characteristics of household type III in East and West Germany (1995)
Characteristic Expression
Size 4 persons
Family status Married couple with 2 children, at least 1 child under 15
Sources of income 1 main earner, marital partner can earn as well
Income level The main earner’s gross monthly income from professional not self-employed

work: 6.500-8.800 DM (West) and 5.500-7.400 DM (East)
Household gross income May not exceed income of main earner by more than 40%

Source: Federal Statistical Office Germany, different volumes.

                                                
2 The results of estimation using data on other household types are similar and available from the authors.
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2.2 Meat consumption in Eastern and Western Germany

The importance of meat and processed meats in both EG and WG food budgets was

considerable prior to Reunification and remains so today. The share of meat and processed

meat in food expenditure amounted to 28% in EG and 24% in WG in 1991, and fell to 25%

and 21%, respectively, by 1998.

According to GRINGS (1993), per capita pork consumption was greater in the GDR than in the

FRG between 1970 and 1988 while the opposite was true for fish and fish products. Until the

beginning of the 1980s, per capita consumption of beef & veal and poultry was also greater in

the FRG. However, this changed in the early 1980s (GRINGS, 1993, p.25). Generally, prices of

meat and fish tended to be slightly lower in the GDR than in the FRG between 1970 and

1988. However, poultry prices were significantly higher (GRINGS, 1993, p.37).

Immediately following Reunification (1991), households in EG continued to consume more

pork and sausage products than households in WG, while the opposite was true for beef

(N.N., 1992, p.14). These differences in consumption resulted from differences in price

structures, but also from differences in preferences (HALK, 1992, p.24) that are still prevalent

(GRUNERT, 2000, p.209). The results of a survey in 1990 (n=400; VON ALVENSLEBEN, 1990,

p.100) indicate that price and the feature ‘not too fat’ were the most important buying motives

of meat for consumers in EG, while ‘free of contaminants’ (e.g. traces of hormones and

antibiotics) was most important for consumers in WG.

Since Reunification, incomes and price structures in EG and WG have been converging

(N.N., 1999, p.2). At the same time, food consumption structures in EG and WG have also

been converging. Consumption of meat and sausage have been declining in both EG and WG,

while the consumption of fruits, vegetable, dairy products and fish have been increasing

(KNÖTZSCH, 1992, p.158). This trend predates Reunification in WG and in EG, although it

was repressed in EG by trade restrictions and central planning and the resulting shortages

(HALK, 1992, p.24).

In both EG and WG, budget shares for beef & veal have been declining in recent years, while

those of pork, poultry, and fish show a slight but steady increase (budget shares for beef &

veal and pork are depicted figure 1). Budget shares for sausages and processed meat have held

constant in EG and decreased slightly in WG. Calculations show that the difference between

budget shares in EG and WG have remained constant for sausages and processed meat and

fallen for beef, veal and fish over the period 1991-98. For pork and poultry, however, the

difference between budget shares in EG and WG has tended to increase. Consumption of pork
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is higher in EG and continues to increase relative to WG, while the opposite is true for

poultry.

Figure 1: Budget shares of beef & veal and pork consumption in East Germany and
West Germany (1991-1998)
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Source: Federal Statistical Office Germany, different volumes.

Note, however, that these aggregate differences disguise considerable variability between

individuals and regions. The demand of meat and fish was mainly contingent on supply in the

GDR, and there were significant differences in the consumption of these goods between

individuals (ULBRICHT, 1996, p.225). Furthermore, regional consumption patterns were and

remain distinct; differences between regions within EG or WG (in WG, for example, between

Bavaria and Schleswig-Holstein) can exceed those between EG and WG (between, for

example, Mecklenburg-Vorpommern in EG and Schleswig-Holstein in WG) for some foods.

In summary, food consumption structures in EG and WG have been converging.

Nevertheless, characteristic differences in food consumption based on different habits and

preferences remain. Common trends in food consumption, such as growing health

consciousness in the diet (DONAT, 1996, p.7), can be observed in EG and WG before as well

as after Reunification. We suspect that differences in revealed health consciousness between

EG and WG are not due to differences in the availability of health information but rather to

different socio-economic environments. With reference to MASLOW`S hierarchy of needs, the

lower-order needs of consumers in WG are satisfied and, hence, more attention is directed

towards higher-order needs. Consumers in EG, however, are still more occupied with the
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satisfaction of basic needs (FOXALL, 1988, p.46), as incomes in EG remain lower,

unemployment is higher, and much effort has had to be expended in coming to terms with an

entirely new economic and social order.

3. An AIDS model for meat in Eastern and Western Germany

3.1 The basic model

Preferences are assumed to be weakly separable between meat on the one hand, and other

foods and non-durable goods on the other. Hence, it is assumed that within the subset ‘meat’

the consumption of different types of meat is independent of changes in the prices of other

food products. Meat is divided into beef & veal, pork, poultry, fish & fish products and

sausages & processed meat.

The AIDS model is chosen because of its desirable features and the ease of estimation using

Stone’s price index (DEATON & MUELLBAUER, 1980, p.312). The resulting so-called linear

approximate AIDS (LA/AIDS) is specified as follows:

* log (log log )
n n

it i ij jt i t j jt it
j j

w p x w p uα γ β= + + − +∑ ∑      (1)

with: i, j = 1, ..., n and n = number of goods,

t = 1, ..., T observations in time,

itw  = budget share of the i-th good in period t,

jtp  = price of the j-th good in period t,

tx  = total expenditure in period t,

jw  = average budget share of the j-th good, and

itu  = stochastic error term in the equation for the i-th good in period t.

Adding up, homogeneity, symmetry and negativity all follow from the budget constraint and

utility maximisation and can be tested (see below).

Several means of incorporating dynamic adjustments in to the AIDS model are proposed in

the literature (see, for example, EDGERTON ET AL., 1996, p.93; MOSCHINI & MORO, 1996,

p.248). In a study of the demand for food in Norway, RICKERTSEN (1998, p.95) finds that

incorporating dynamic elements in the AIDS model improves the consistency between theory

and observed data. Our results also confirm this connection. Under the assumption that

preferences have changed smoothly over the observed period, a trend variable is introduced.

F-tests confirm that there are significant differences between the models with and without the
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trend in both EG and WG. Since we use monthly data and meat consumption is known to be

seasonal, monthly dummy variables are also introduced.

Misspecification tests are applied and indicate that autocorrelation (first and twelfth order)

plays an important role.3 To correct this autocorrelation, the BEWLEY (1979) transformation is

used. The final specified model for EG and WG is:

1 1 11

1 12
1

* log (log log )
n n n n

it i i t ij jt ij jt id dt ij jt i t j jt it
j j d j j

w TT z w s w D p x w p uα τ δ γ β
− −

− −
=

= + + + + + + − +∑ ∑ ∑ ∑ ∑   (2)

with: tTT  = time trend variable in period t,

1 12,jt jtw w− −  = lagged budget share of the j-th good in t-1 (t-12),

d = the current month,

dtD  = dummy variable that equals 1 in d and 0 otherwise, and

all other symbols as in equation (1).

The LA/AIDS in (2) was estimated with homogeneity and symmetry imposed. Homogeneity

is not rejected at the 1% level for all five commodities in both EG and WG (F-test). However,

homogeneity is rejected for poultry in East Germany at the 5% level. Symmetry is not

rejected at the 5% level for both models (likelihood ratio test).

The problem of checking curvature properties is exacerbated by the fact that there are

geometric and algebraic definitions of concavity and convexity. Many of the geometric

definitions are quite intuitive. Their drawback is that techniques do not exist to check the

geometric properties of a function directly; rather, the algebraic equivalent (usually expressed

in terms of the signs of the minors, eigenvalues, or Cholesky values of Hessian or bordered

Hessians) of a geometric definition must be checked. The problem is that those definitions

that are intuitive from a geometric point of view often have no algebraic equivalent (e.g.,

strict concavity and strict quasi-concavity), and those definitions that are simple in algebraic

terms often have complicated and non-intuitive geometric equivalents (e.g., strong concavity

and strong quasi-concavity). The assumption of a strongly quasi-concave utility function is

consistent with the postulates of ordinal neo-classical consumer theory and with ‘standard’

indifference curves. Everywhere diminishing marginal utility (the Marshallian cardinal

approach to consumer theory) requires that one assume strongly concave utility (MOREY,

1986, p.214). Calculating the signs of the eigenvalues of the Hessian (or bordered Hessian as

appropriate) is one of the simplest methods of checking local curvature properties (MOREY,

1986, p.217). In the present case, the necessary and sufficient conditions for strong quasi-

                                                
3 Other misspecification tests (for heteroskedasticity etc.) are also applied but not reported here. Results

are available from the authors.
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concavity are accepted at the mean data values and for more than 50% of the individual

observations.

Since we include lagged budget shares to apply the Bewley transformation, the independence

of the explanatory variables and the stochastic error does not hold and OLS estimates will be

biased. Hence, the method of instrumental variables is used (Three Stage Least Squares)

(KOUTSOYIANNIS, 1983, p.270f.). ANDERSON & BLUNDELL (1982) show that parameter

estimates can be obtained by arbitrarily deleting an equation. In the following, the equation

for sausage & processed meat is deleted. The lagged budget share of this group is also not

taken into consideration in the Bewley transformation. As a result, the parameters associated

with those lagged budget shares are not identified (ANDERSON & BLUNDELL, 1982, p.1564).

3.2 Results without the use of health information indices

Estimated parameters are reported in Appendix tables 1 and 2 for EG and WG, respectively.

Estimated expenditure effects show that total meat expenditure is not a significant

determinant of the demand for individual types of meat EG and WG. However, the estimated

expenditure elasticities in tables 2 and 3 confirm that all type of meat are ‘normal’ goods and

that beef & veal and pork are luxuries in EG and WG.4

Table 2: Marshallian expenditure and price elasticities in East Germany, calculated at
mean values (t-values in parentheses)
Elasticity with
respect to:

Beef & veal Pork Poultry Fish & fish
products

Sausage &
processed meat

Expenditure 1.457 1.085 0.966 0.563 0.959
(5.807) (8.530) (4.361) (2.036) (21.981)

Price: Beef & veal -0.484 -0.143 -0.226 0.121 -0.726
(-1.204) (-1.035) (-0.977) (0.835) (-2.067)

Price: Pork -0.017 -0.813 0.149 -0.043 -0.362
(-0.485) (-8.227) (3.282) (-1.754) (-2.496)

Price: Poultry -0.153 0.489 -1.135 0.106 -0.273
(-0.827) (3.383) (4.042) (0.940) (-0.870)

Price: Fish & fish 0.290 -0.236 0.299 -0.390 -0.526
products (0.984) (-1.131) (1.034) (-1.751) (-1.083)
Price: Sausage & 0.005 -0.058 0.008 0.007 -0.788
processed meat (0.115) (-1.533) (0.203) (0.220) (-11.893)
Source: Own calculations.

Only 3 of 15 cross-price coefficients in WG (5 of 15 in EG) are statistically significant at the

5% level (see Appendix tables 1 and 2). Hence, not all budget shares are sensitive to cross-

price effects. Considering the elasticities (tables 2 and 3), all own-price elasticities are negati-

                                                
4 All elasticities in this section and further below are calculated according to the formulae in ASCHE &

WESSELS (1997). The details are discussed by RICKERTSEN & VON CRAMON-TAUBADEL in a paper that
is also being presented in this session.
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ve, but not always significant at the 5% level in EG. Only some categories of meat such as

beef & veal in WG and poultry in EG are price elastic. In both EG and WG, compensating for

the income effects of price changes leads to (Hicksian) elasticities that are, as expected,

smaller than uncompensated elasticities in absolute value.5 The fact that both uncompensated

and compensated cross-price elasticities are almost always less than one confirms the result

that cross-price effects are weak. Additionally, most uncompensated and compensated cross-

price elasticities are not significant at the 5%-level. Hicksian cross-price elasticities indicate

that most meat products are substitutes for one another. Those Hicksian cross-price elasticities

that do indicate complementarity are not significant at the 5%-level. A change from

complementarity to substitutability occurs for some meat products as one moves from

Marshallian to Hicksian cross-price elasticities (e.g. the Marshallian cross-price elasticity

between pork and sausages & processed meat in EG (-0.388) suggests complementarity, while

the Hicksian elasticity (0.319) suggests significant substitution).

Table 3: Marshallian expenditure and price elasticities in West Germany, calculated at
mean values (t-values in parentheses)
Elasticity with
respect to:

Beef & veal Pork Poultry Fish & fish
products

Sausage &
processed meat

Expenditure 1.268 1.572 0.621 0.466 0.888
(2.668) (4.570) (2.112) (1.287) (7.837)

Price: Beef & veal -1.149 -0.290 -0.138 -0.014 0.295
(-5.278) (-1.624) (-1.419) (-0.211) (0.938)

Price: Pork -0.206 -0.696 0.055 -0.126 -0.799
(-2.097) (-2.519) (0.675) (-1.906) (-2.736)

Price: Poultry -0.090 0.266 -0.966 0.017 0.151
(0.800) (1.694) (-5.344) (0.166) (0.527)

Price: Fish & fish 0.114 -0.275 0.048 -0.747 0.394
products (0.697) (-1.154) (0.239) (-3.550) (0.983)
Price: Sausage & 0.166 -0.051 0.076 0.095 -0.874
processed meat (2.041) (-0.567) (1.020) (1.268) (-7.866)
Source: Own calculations.

The results of the AIDS estimation can also be used to illustrate how elasticities have changed

over time. The strongest change is an increase in the expenditure elasticities of demand for

beef & veal in EG and WG (figure 2).

Expenditure elasticities of demand for poultry in WG and fish & fish products in WG and EG

also increase over time, while other expenditure elasticities remain more or less constant. The

development of own-price elasticities of beef & veal and pork differs between WG and EG.

The own-price elasticity of beef & veal slightly increases in WG and decreases in EG. But

                                                
5 Available from the authors on request.
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most own-price elasticities of beef & veal in EG are not significant at the 5%-level over the

years.

Figure 2: The development of expenditure elasticities of demand for beef & veal in East
Germany and West Germany (1991-1998)
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The consumption of beef & veal declined in EG over the 1990s, and it appears that consumers

in EG have much stronger preferences for pork than consumers in WG. Figure 3 presents the

development of own-price elasticities of pork in EG and WG. Between 1993 and 1995 the

elasticity declined in absolute values in WG. In these years there were many media reports on

swine fever in WG (MAHLAU, 1999, p.212). EG was not so much affected by swine fever. A

slightly increase of the own-price elasticities of pork in EG is to be seen (figure 3).

Own-price elasticities of demand for poultry, fish & fish products as well as sausages &

processed meat follow similar trends in EG and WG. The own-price elasticities of demand for

poultry and sausages & processed meat remain roughly constant, while the own-price

elasticity of demand for poultry decreases slightly in absolute values and for sausages &

processed meat as well as for fish & fish products increase slightly. Cross-price elasticities are

not subject to notable changes over time.
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3.3 Results of the estimation with health information indices

The authors of this paper have participated in an EU research project6 entitled ‘Nutrition,

health and the demand for food’ with partners in Scotland, Norway, Spain, France and

Germany. In this study, a global health information index (GHII) based on counts of

publications that deal with the link between diet and health is included in AIDS models of

food demand in the EU member states listed above.

Figure 3: The development of own-price elasticities of demand for pork in East
Germany and West Germany (1991-1998)
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Information on publications was collected by scanning the MEDLINE database through the

NEXIS-LEXIS service. MEDLINE covers close to 4000 medical journals. The NEXIS-LEXIS

service includes over 5620 databases, including MEDLINE, and lists over 417 million online

documents, with over 1,82 million documents are added weekly. The GHII was constructed

according to CHERN & ZUO’s (1997) approach with some modifications. The keywords used

for the search were slightly modified to make a direct link between fat or cholesterol, heart

disease or arteriosclerosis and diet. The abstracts were read to eliminate articles that were

either duplicates or obviously irrelevant because they focused on veterinarian research,

                                                
6 FAIR-CT97-3373. The authors gratefully acknowledge financial support from the Commission of the

EU in carrying out this study. In another contribution to this mini-symposium, RICKERTSEN & VON

CRAMON-TAUBADEL report on the results of this project (see also
http://www.sac.ac.uk/External/INDUSTRY/Manage/Agric/Fair5/default.htm).
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smoking, alcohol abuse, or linked cholesterol with eye, joint, skin or gall bladder ailments.

The GHII is based on articles originally written in English.

Two additional indices were developed for this study of food demand in EG and WG. The

DHII and the DrHII are based on publications in English by German scientists and also on

German language publications. The same keywords are used for GHII and DrHII. Because the

DrHII contains very few articles, the scope of DHII was enlarged by omitting the link to diet.

The MEDLINE database through the NEXIS-LEXIS services was not available for the German

indices, so the usual MEDLINE, which contains only medical journals was used.

Since the GHII is only available to 1997, both German indices were also only created to 1997.

Thus, the demand analysis incorporating health information indices is based on the period

1991-97. In this period, the GHII contains 743 articles, the DHII 76 and the DrHII 17. Figure

4 illustrates the number of articles per month for each index, while table 4 presents

information on correlations between the different indices themselves and a trend.

Figure 4: The number of articles in the GHII, DHII and DrHII, 1991-1997
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Source: GHII prepared and made available by K. RICKERTSEN (NLH, Ås, Norway); DHII and DrHII prepared by
the authors using MEDLINE.

Table 4: Correlations between the different indices and a trend
Index GHII DHII DrHII Trend
GHII 1,000 0,153 0,160 0,073
DHII 0,153 1,000 0,478 0,003
DrHII 0,160 0,478 1,000 0,067

Source: Own calculations based on data in Figure 4.
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While the two German indices are quite similar, the GHII differs from these considerably.

None of the three indices is significantly correlated with the trend. This is comforting,

because it means that the indices can be included in the AIDS model discussed above without

the danger of multicollinearity between indices and trend.

Figure 5 presents information on the seasonal structure of the three indices. In constructing

the GHII, articles that could not be assigned to a specific month (i.e. in journals that appear at

irregular intervals) were automatically assigned to January. Note that this convention

contributes to a noticeable seasonality in the GHII. Since meat demand is known to be

seasonal, the possibility that the health index could be spuriously correlated with demand

must be considered when interpreting the results. In the case of the German indices, only a

few articles could not be clearly assigned to a specific month, so these articles were simply

omitted.

Figure 5: The seasonal structure of the health information indices (publications/month)
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In order to include the health information indices in the AIDS model, it is necessary to specify

some form of lag structure. Health information can have two different types of impact on

household behaviour: immediate or delayed. One way of approaching the problem of

formulating an appropriate lag structure is to use the polynomial distributed lag (PDL). An F-

test was applied to investigate the difference between employing a PDL structure and simply

including lags without structure for different lag lengths. For all equations and indices the test

indicated no significant difference, so the unstructured approach was adopted.
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The maximum length of the lag must be specified in advance. The Schwarz information

criterion (GUJARATI,1999, p.423) indicates that for the majority of the equations and indices

only the contemporaneous value of the health information index should be included. CAPPS &

SCHMITZ (1991) also find that the contemporaneous effects of health information in general

are larger than the lagged effects. KINUCAN, XIAO, HSIA & JACKSON (1997) interpret similar

findings to imply a relatively rapid decay of health information effects. The final model

incorporating health effects for EG and WG is therefore:

1 1 11

1 12
1

* log (log log )
n n n n

it i i t ij jt ij jt id dt ij jt i t j jt it t it
j j d j j

w TT z w s w D p x w p HI uα τ δ γ β η
− −

− −
=

= + + + + + + − + +∑ ∑ ∑ ∑ ∑
    (3)

with: HI the health information index (GHII, DHII or DrHII).

An F-test was applied to investigate differences between the models with and without health

information indices.7 Table 5 shows the p-values of these tests for all three indices.

Table 5: The significance of health in formation indices in the AIDS model (p-values)
Region and product GHII DHII DrHII

West Germany
Beef & veal 0.027 0.391 1.000
Pork 0.0001 1.000 1.000
Poultry 0.270 0.196 1.000
Fish & fish products 0.001 1.000 0.631
Sausages & processed meat 0.598 0.560 0.368

East Germany
Beef & veal 1.000 1.000 0.119
Pork 0.002 1.000 0.102
Poultry 0.048 0.036 0.328
Fish & fish products 0.050 1.000 1.000
Sausages & processed meat 0.131 0.619 0.129

Source: Own calculations.

Clearly, the two German indices have no significant impact on meat demand in either EG or

WG. The Global index is significant at the 5% level in three of five equations in both EG and

WG. Therefore, elasticities of demand for meat with respect to health information are only

computed for this index (table 6).

Significant health information effects appear to be greater in WG than in EG. This is plausible

given the changes that have occurred in EG since Reunification. Prices and incomes have

changed, shortages of goods have disappeared and consumer have other concerns and

problems in EG than in WG.

Fish & fish products appear to have benefited at the expense of pork from the dissemination

of cholesterol- and fat-related health information. CAPPS & SCHMITZ (1991), by comparison,

                                                
7  In the case of the excluded n-th equation, a Wald-test was used.
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found that poultry gained from increases in health information at the expense of pork. Other

meats appear to have been unaffected by health information, although the significant

coefficients associated with the trend variable in the beef & veal and poultry equations in EG

and WG and the sausage & processed meat equation in EG suggest that other sources of

structural change may be at work (see Appendix tables 3 and 4). These might include

demographic changes and increased consumption of meals away from home. Thus, the

diagnosis and prescription are not clear even when the symptoms can be measured.

Table 6: Elasticities of demand with respect to the Global health information index
Region and product Elasticity p-value

West Germany
Beef & veal 0.044 0.170
Pork -0.064** 0.004
Poultry 0.007 0.763
Fish & fish products 0.066** 0.005
Sausages & processed meat 0.004 0.598

East Germany
Beef & veal 0.011 0.742
Pork -0.034** 0.038
Poultry -0.026 0.346
Fish & fish products 0.056* 0.089
Sausages & processed meat 0.010 0.131

Notes: * significant at the 10% level; ** significant at the 5% level
Source: Own calculations.

Fish is regarded as a healthy food. Even fish with a high fat content has contains high

proportions of beneficial fatty acids (e.g., 3ω − − fatty acids). So the positive effect of health

information on fish & fish products is plausible. The decline in the consumption of beef &

veal is probably due to the BSE crisis and ensuing price increases over the observed period.

The negative effects of health information on pork demand can result from the fact that pork

is considered less healthy (for example than poultry) due to its cholesterol content and the

composition of its fatty acids. In addition, German consumers already consume a great deal of

pork. It is also important not to eat too much animal fats. Hence, the estimated elasticities of

demand with respect to the GHII appear to be reasonable.

In a first estimation, the demand system was estimated without any health information index.

The resulting estimated price and expenditure elasticities are, however, quite insensitive to the

inclusion of health information, which is why only the elasticities from the estimation without

health information have been presented above.8 This result is similar to those found by other

authors. YEN & CHERN (1992, p.695) also find that including health information has little

                                                
8 This robustness can be confirmed by comparing Appendix tables 1 and 2 with Appendix tables 3 and 4,

respectively.
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impact on estimated price and expenditure elasticities, as do SCHMITZ & CAPPS (1993).

However, the latter do find that the inclusion of nutritional information reduces the magnitude

of the coefficients associated with lagged budget shares, a result that we cannot confirm.9

4. Conclusions

Following monetary union in 1990 differences in food consumption between East and West

Germany remain. Convergence can be observed for the consumption of some but not all food

groups. Differences also exist regarding health information effects which appear to be less

pronounced in East than in West Germany.

While specific German health information indices might be expected to produce more

plausible results in a German food demand system than the Global index, our results do not

bear this out. Several reasons for this ‘disappointing’ result might be proposed. First, the

MEDLINE database does not cover all German medical publications, and there are not very

many such publications in the first place. Second, it may simply be that German researchers

are less active in the areas of diet, health and disease prevention. Third, NEXIS-LEXIS was

used to access MEDLINE in constructing the GHII, in effect drawing on a broader database

than is available via the use of MEDLINE alone.

Finally, as the scientific literature and the mass media become increasingly ‘global’, it may

not make sense to expect a distinct German transmission of health information. Certainly, the

link between research, consumer awareness and, ultimately, consumer behaviour is an

important future field of research. This research would have to be based on sociological and

psychological surveys and experiments and the collection of non-monetary data, tasks that are

not simple and do not necessarily correspond to the comparative advantage of economists.

Due to the importance of cohort effects that might be expected, detailed panel data could cast

light on these questions.

                                                
9 CAPPS & SCHMITZ (1993, p.21) interpret these coefficients as measures of habit persistence. Our use of

the Bewley transformation makes it impossible for us to interpret the coefficients of lagged budget
shares in this manner (ANDERSON & BLUNDELL, 1982, p.1564).
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Appendix table 1: Estimated parameters of the AIDS model of meat demand in East Germany 1991-98 (t-ratios in parentheses)

Symbol Variables Beef & veal Pork Poultry Fish & fish products
Sausages & processed

 meat
parameter t-value parameter t-value parameter t-value parameter t-value parameter t-value

αααα Constant 0.048 (4.737) 0.157 (7.387) 0.121 (9.793) 0.054 (8.310) 0.619 (29.516)
Beef & veal 0.027 (1.355) -0.003 (-0.382) -0.010 (-0.853) 0.007 (0.909) -0.021 (-1.223)
Pork -0.003 (-0.382) 0.041 (2.054) 0.031 (3.370) -0.008 (-1.678) -0.061 (-2.896)

γγγγ Poultry -0.010 (-0.853) 0.031 (3.370) -0.009 (-0.491) 0.007 (0.931) -0.019 (-0.998)
Fish & fish products 0.007 (0.909) -0.008 (-1.678) 0.007 (0.931) 0.015 (2.672) -0.020 (-1.932)
Sausages & processed meat -0.021 (-1.223) -0.061 (-2.896) -0.019 (-0.998) -0.020 (-1.932) 0.122 (3.160)

ββββ 0.023 (1.821) 0.017 (0.669) -0.002 (-0.152) -0.011 (-1.579) -0.027 (-0.940)
δδδδ Dummy 0.041 (2.238) -0.017 (-0.427) -0.073 (-3.199) -0.040 (-3.548) 0.088 (2.404)

0.020 (1.897) 0.014 (0.674) -0.073 (-6.074) -0.030 (-4.657) 0.070 (3.418)
0.022 (2.215) 0.006 (0.336) -0.072 (-6.392) -0.027 (-4.486) 0.070 (3.786)
0.021 (2.036) 0.024 (1.091) -0.079 (-6.374) -0.029 (-4.301) 0.063 (3.019)
0.015 (1.384) 0.060 (2.719) -0.087 (-6.692) -0.037 (-5.537) 0.049 (2.228)
0.009 (1.001) 0.038 (1.894) -0.084 (-7.316) -0.037 (-6.323) 0.074 (3.560)
0.011 (1.050) 0.050 (2.300) -0.090 (-7.229) -0.036 (-5.545) 0.065 (3.192)
0.017 (1.737) 0.042 (2.193) -0.084 (-7.481) -0.033 (-5.401) 0.058 (3.153)
0.020 (2.207) 0.005 (0.274) -0.075 (-6.835) -0.033 (-5.646) 0.083 (4.637)
0.024 (2.649) 0.009 (0.478) -0.071 (-6.628) -0.030 (-5.278) 0.068 (3.704)
0.016 (1.973) 0.010 (0.590) -0.062 (-6.334) -0.030 (-5.984) 0.066 (3.800)

z w-1 -0.048 (-0.424) -0.272 (-1.084) 0.005 (0.036) 0.017 (0.252) 0.299 (1.074)
0.004 (0.078) -0.163 (-1.420) 0.061 (0.896) -0.007 (-0.199) 0.105 (0.754)
0.293 (2.635) -0.470 (-2.017) 0.014 (0.095) -0.156 (-2.557) 0.319 (1.370)
0.024 (0.194) 0.514 (1.479) -0.005 (-0.031) 0.032 (0.346) -0.565 (-1.384)

s w-12 0.143 (1.808) 0.127 (0.899) -0.042 (-0.450) 0.082 (1.897) -0.310 (-1.833)
-0.052 (-1.329) 0.196 (2.492) -0.033 (-0.729) 0.017 (0.852) -0.127 (-1.527)
-0.277 (-2.776) 0.046 (0.174) -0.191 (-1.444) -0.007 (-0.097) 0.429 (1.444)
-0.132 (-0.784) -0.460 (-1.313) 0.096 (0.511) 0.050 (0.420) 0.446 (1.089)

ττττ Trend -0.0003 (-8.460) 0.0003 (4.643) 0.0002 (6.223) 0.00007 (2.974) -0.0003 (-3.219)
R² 0.895 0.871 0.959 0.890 0.850

Source: Own calculations.
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Appendix table 2: Estimated parameters of the AIDS model of meat demand in West Germany 1991-98 (t-ratios in parentheses)

Symbol Variables Beef & veal Pork Poultry Fish & fish products
Sausages & processed

meat
parameter t-value parameter t-value parameter t-value parameter t-value parameter t-value

αααα Constant 0.188 (9.717) 0.125 (6.152) 0.115 (11.629) 0.050 (7.135) 0.522 (21.566)
Beef & veal -0.012 (-0.600) -0.025 (-1.636) -0.012 (-1.234) 0.003 (0.385) 0.046 (2.303)
Pork -0.025 (-1.636) 0.103 (3.145) 0.018 (1.362) -0.017 (-1.580) -0.079 (-2.308)

γγγγ Poultry -0.012 (-1.234) 0.018 (1.362) -0.00008 (-0.005) -0.00002 (-0.002) -0.006 (-0.309)
Fish & fish products 0.003 (0.385) -0.017 (-1.580) -0.00002 (-0.002) 0.011 (1.095) 0.004 (0.242)
Sausages & processed meat 0.046 (2.303) -0.079 (-2.308) -0.006 (-0.309) 0.004 (0.242) 0.035 (0.713)

ββββ 0.028 (0.565) 0.098 (1.663) -0.035 (-1.291) -0.025 (-1.477) -0.066 (-0.992)
δδδδ Dummy -0.047 (-1.834) -0.013 (-0.570) -0.035 (-2.780) -0.0007 (-0.081) 0.096 (3.216)

-0.054 (-2.958) 0.016 (0.814) -0.037 (-4.108) 0.0001 (0.019) 0.076 (3.392)
-0.054 (-3.477) -0.003 (-0.200) -0.040 (-4.916) 0.004 (0.728) 0.093 (4.743)
-0.067 (-3.588) 0.017 (1.028) -0.043 (-4.957) 0.005 (0.810) 0.088 (4.213)
-0.076 (-4.598) 0.031 (1.910) -0.045 (-5.916) -0.007 (-1.280) 0.098 (4.669)
-0.078 (-4.210) 0.037 (2.043) -0.049 (-5.382) -0.014 (-2.244) 0.105 (4.700)
-0.086 (-4.252) 0.060 (2.752) -0.056 (-5.654) -0.013 (-1.785) 0.094 (3.596)
-0.071 (-3.939) 0.053 (2.790) -0.053 (-6.111) -0.011 (-1.673) 0.082 (3.710)
-0.060 (-3.240) 0.011 (0.631) -0.042 (-4.940) -0.019 (-2.801) 0.098 (4.858)
-0.049 (-3.340) 0.0002 (0.018) -0.041 (-5.588) -0.006 (-0.982) 0.095 (5.510)
-0.028 (-2.266) 0.0007 (0.055) -0.028 (-4.707) -0.006 (-0.964) 0.063 (4.019)

z w-1 0.058 (0.443) -0.063 (0.514) 0.074 (1.295) -0.008 (-1.649) -0.146 (-0.962)
0.216 (0.067) -0.293 (-1.452) -0.045 (-0.520) 0.040 (0.650) 0.082 (0.392)
0.134 (0.442) -0.800 (-2.625) -0.145 (-0.991) -0.071 (-0.571) 0.881 (2.323)
0.281 (1.498) -0.314 (-1.190) -0.087 (-0.866) 0.039 (0.455) 0.082 (0.260)

s w-12 0.061 (0.498) -0.288 (-2.003) -0.034 (-0.476) 0.041 (0.979) 0.219 (1.443)
-0.098 (-0.791) -0.200 (-0.917) 0.015 (0.190) 0.151 (2.779) 0.133 (0.639)
0.424 (1.756) -0.268 (-0.917) 0.039 (0.283) 0.151 (2.779) -0.066 (-0.225)
0.032 (0.141) -0.167 (-0.669) 0.209 (1.996) 0.363 (4.961) -0.437 (-1.519)

ττττ Trend -0.0006 (-7.977) 0.0003 (3.045) 0.0003 (5.726) 0.00008 (3.038) -0.00002 (-0.161)
R² 0.892 0.725 0.873 0.778 0.895

Source: Own calculations.
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Appendix table 3: Estimated parameters of the AIDS model with the GHII in East Germany 1991-98 (t-ratios in parentheses)

Symbol Variables Beef & veal Pork Poultry Fish & fish products
Sausages & processed

meat
parameter t-value parameter t-value parameter t-value parameter t-value parameter t-value

αααα Constant 0.038 (2.657) 0.194 (6.201) 0.139 (9.768) 0.056 (8.652) 0.573 (18.804)
Beef & veal 0.029 (1.325) 0.008 (1.103) -0.017 (-1.504) 0.004 (0.553) -0.023 (-1.284)
Pork 0.008 (1.103) 0.016 (0.987) 0.041 (5.063) -0.007 (-1.558) -0.057 (-2.982)

γγγγ Poultry -0.017 (-1.504) 0.041 (5.063) -0.027 (-1.575) 0.003 (0.474) 0.0001 (0.008)
Fish & fish products 0.004 (0.553) -0.007 (-1.558) 0.003 (0.474) 0.010 (2.009) -0.010 (-1.199)
Sausages & processed meat -0.023 (-1.284) -0.057 (-2.982) 0.0001 (0.008) -0.010 (-1.199) 0.090 (2.646)

ββββ 0.034 (2.269) -0.021 (-0.764) -0.011 (-0.713) -0.018 (-2.690) 0.016 (0.471)
δδδδ Dummy 0.064 (2.461) -0.077 (-1.402) -0.096 (-3.914) -0.043 (-3.665) 0.152 (2.502)

0.032 (2.288) -0.022 (-0.773) -0.086 (-6.311) -0.032 (-5.149) 0.108 (3.359)
0.032 (2.392) -0.023 (-0.883) -0.084 (-6.721) -0.027 (-4.857) 0.103 (3.452)
0.034 (2.290) -0.012 (-0.405) -0.092 (-6.693) -0.031 (-4.521) 0.101 (2.987)
0.027 (1.965) 0.022 (0.727) -0.099 (-7.164) -0.037 (-5.544) 0.087 (2.553)
0.019 (1.449) 0.011 (0.405) -0.096 (-7.490) -0.040 (-7.017) 0.105 (3.370)
0.022 (1.547) 0.013 (0.434) -0.103 (-7.584) -0.038 (-6.027) 0.106 (3.291)
0.027 (1.976) 0.008 (0.288) -0.098 (-7497) -0.035 (-5.860) 0.098 (3.050)
0.030 (2.284) -0.023 (-0.848) -0.088 (-7.062) -0.035 (-6.266) 0.116 (3.884)
0.035 (2.791) -0.024 (-0.922) -0.084 (-6.828) -0.032 (-5.691) 0.105 (3.481)
0.026 (2.414) -0.018 (-0.772) -0.069 (-6.241) -0.030 (-6.004) 0.090 (3.369)

z w-1 -0.102 (-0.823) -0.023 (-0.100) 0.086 (0.727) 0.059 (0.973) -0.019 (-0.069)
-0.020 (-0.375) -0.017 (-0.156) 0.054 (1.070) -0.029 (-0.907) 0.011 (0.078)
0.384 (2.576) -0.811 (-2.391) -0.114 (-0.800) -0.179 (-2.619) 0.719 (1.932)
0.219 (1.403) 0.354 (0.869) -0.095 (-0.538) 0.085 (0.918) -0.562 (-1.069)

s w-12 0.166 (2.035) 0.164 (1.149) -0.095 (-0.079) 0.110 (2.842) -0.433 (-2.448)
-0.021 (-0.535) 0.178 (2.435) -0.015 (-0.408) 0.036 (2.102) -0.178 (-2.006)
-0.094 (-0.727) -0.263 (-1.044) 0.095 (0.663) -0.012 (-0.186) 0.273 (0.806)
-0.141 (-0.889) -0.509 (-1.480) 0.045 (0.263) 0.041 (0.400) 0.564 (1.250)

ττττ Trend -0.0004 (-9.988) 0.0005 (7.157) 0.0001 (3.577) 0.00005 (2.849) -0.0003 (-2.909)
� Index 0.00005 (0.330) -0.0007 (-2.072) -0.0002 (-0.942) 0.0001 (1.701) 0.0007 (1.509)

R² 0.892 0.903 0.971 0.925 0.874
Source: Own calculations.
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Appendix table 4: Estimated parameters of the AIDS model with the GHII in West Germany 1991-98 (t-ratios in parentheses)

Symbol Variables Beef & veal Pork Poultry Fish & fish products
Sausages & processed

meat
parameter t-value parameter t-value parameter t-value parameter t-value parameter t-value

αααα Constant 0.180 (10.383) 0.135 (7.734) 0.110 (13.568) 0.048 (7.256) 0.527 (25.411)
Beef & veal -0.006 (-0.278) 0.002 (0.119) -0.002 (-0.225) -0.008 (-1.320) 0.014 (0.685)
Pork 0.002 (0.119) 0.123 (3.715) 0.026 (2.068) -0.025 (-2.370) -0.126 (-3.172)

γγγγ Poultry -0.002 (-0.225) 0.026 (2.068) -0.002 (-0.143) -0.006 (-0.744) -0.015 (-0.779)
Fish & fish products -0.008 (-1.320) -0.025 (-2.370) -0.006 (-0.744) 0.026 (2.868) 0.013 (0.833)
Sausages & processed meat 0.014 (0.685) -0.126 (-3.172) -0.015 (-0.779) 0.013 (0.833) 0.114 (1.898)

ββββ 0.014 (0.338) 0.089 (1.950) -0.016 (-0.738) -0.023 (-1.631) -0.064 (-1.237)
δδδδ Dummy -0.033 (-1.423) 0.010 (0.468) -0.032 (-3.091) -0.014 (-1.552) 0.069 (2.596)

-0.050 (-3.112) 0.018 (1.138) -0.032 (-4.379) -0.003 (-0.536) 0.066 (3.580)
-0.046 (-3.307) 0.007 (0.408) -0.036 (-5.192) -0.001 (-0.200) 0.076 (4.140)
-0.060 (-3.809) 0.021 (1.532) -0.037 (-5.379) 0.001 (0.254) 0.074 (4.335)
-0.073 (-5.309) 0.032 (2.434) -0.039 (-6.520) -0.009 (-1.780) 0.090 (5.372)
-0.080 (-5.206) 0.044 (2.972) -0.043 (-5.861) -0.018 (-3.045) 0.096 (5.310)
-0.084 (-4.857) 0.061 (3.419) -0.050 (-6.173) -0.016 (-2.472) 0.089 (4.095)
-0.064 (-3.848) 0.046 (2.660) -0.049 (-6.789) -0.011 (-1.823) 0.077 (3.931)
-0.049 (-2.993) 0.011 (0.645) -0.038 (-5.419) -0.008 (-1.256) 0.085 (4.255)
-0.041 (-3.153) 0.008 (0.604) -0.035 (-5.593) -0.012 (-2.129) 0.079 (4.759)
-0.021 (-1.876) 0.007 (0.540) -0.024 (-4.779) -0.011 (-2.358) 0.049 (3.160)

z w-1 0.149 (1.400) -0.130 (-1.292) 0.030 (0.693) 0.069 (2.117) -0.118 (-0.978)
0.335 (2.292) -0.264 (-1.423) -0.104 (-1.455) -0.005 (-0.089) 0.039 (0.206)
0.174 (0.607) -0.420 (-1.556) -0.091 (-0.720) -0.240 (-2.421) 0.578 (1.789)
0.151 (0.920) -0.161 (-0.641) -0.021 (-0.213) 0.057 (0.741) -0.027 (-0.100)

s w-12 0.156 (1.254) -0.100 (-0.850) -0.027 (-0.382) -0.015 (-0.382) -0.014 (-0.110)
-0.075 (-0.595) 0.065 (0.390) 0.007 (0.098) 0.038 (0.736) -0.035 (-0.199)
0.410  (1.682) -0.040 (-0.175) 0.195 (1.421) -0.136 (-1.519) -0.428 (-1.572)
0.168 (0.836) -0.183 (-0.888) 0.175 (2.022) 0.355 (5.744) -0.515 (-2.030)

ττττ Trend -0.0007 (-8.523) 0.0002 (2.063) 0.0002 (5.784) 0.0001 (4.254) 0.0001 (1.024)
� Index 0.0005 (1.371) -0.001 (-2.864) 0.00006 (0.302) 0.0003 (2.799) 0.0002 (0.527)

R² 0.916 0.819 0.910 0.872 0.881
Source: Own calculations.
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