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Summary

The human food consumption is at the macro level measured by
congructing supply baances, which congtitute smple satistics easy to
compile at reasonable costs. However, the statistics do not give data on the
population’s consumption of food and nutritiond intake but only on the
supply of food which is avalable for human consumption. Asit gppears
from the examples given in this paper, there are many possbilities of
reducing the satistica errors linked to constructing supply balances, and
thus of enabling the supply balances to provide more information for
anaysing the food consumption.
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In generd the largest errors are found in externd trade statistics. As human
food consumption is estimated as the residua of the supply baance the
errorsin externd trade Satigtics aso affect Satistics on human food
consumption. This gpplies to the nationd as well asthe internationd leve.
There are on the one hand differences in the lower limits of when to include
imports and exports of business enterprisesin the externa trade statitics,
and on the other hand differences in the production methods, and
consequently differences among the coefficients of converson gppliedin
connection with imports and exports. Other Statistica errors are linked to
what share of the origind product is used for food, which is, e.g. dependent
on acountry's traditions, leve of income and development of prices.

Conducting dietary surveys based on the uses is an essentia supplement but
these surveys are cost-intensve. However, they open up possibilities of
andysing the nutritiond intake and the developments of thisinteke. It is
possible to conduct andlyses in relaion to the population’s sate of hedth
and the consumption of recommended dietary items. The attention of the
surveys is focussed on consumption and nutrition, and does not give a
picture of the global consumption, for which continua improvements of the
supply balances are considered to be better suited.

l. INTRODUCTION

1 Nationd and internationa Statistics analysng human food consumption form an
essential basis for national food and nutritiona policies, for example in connection with the
issue of setting up gods for the consumption of food, and to be able to follow changesin this
consumption. The gatistics must provide the bads for analysing food supplies, food security
and food quality.

2. Hedth policies have implied that there is a steadily increasing focus on the
population's food habits. Thisis due to the fact that an increasing number of surveys have
shown that dietary habits play an important part in developing the mgjor public diseases:
cardiovascular diseases and cancer. This hasimplied that food and nutritiond policies havein
anumber of countries been given higher priority as part of the nationa preventive
programmes.

3. In order to examine to what extent the palitica objectives regarding the nutritiona
date of the population have been fulfilled, knowledge is required with respect to development
in especidly the food items that are most important for public hedth, i.e. food contributing
sgnificantly to the dietary content of fat and starch, including dietary fibres. The products
concerned are butter, margarine, milk products, cheese, meat and bread, potatoes, vegetables
and fruit. It is aso necessary to make estimates of the diet's energy distribution and content of
important nutrients, which will put demands on the primary satigtica data, whose purposeis
to andyse food supplies.
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4, Statigtics have traditiondly focussed on consumption of food per capita, which has
been used for describing the intake of food and nutritional items. Great weight is Hlill attached
to the andysis of food supplies on this basis.

5. Attention is now increasingly focussed on producing food of a high qudity, whichis
generdly understood to mean that the various food items are nutritiondly correct, and that
they do not contain harmful substances of, e.g. pesticide residues, pharmaceutica residues
and unwanted bacteria, etc. Furthermore, environmenta issues surrounding the production of
food are taken into account, including the use of fertilizers and pesticides. The welfare of
animalsisdso a parameter that is used in assessing the qudity of food.

6. The gatistics on food supplies are thus the basis for andysing:

- the consumers selection between different types of food (e.g. between medt,
dairy products, bread, fruit and vegetables, etc.);

- the consumers sdection between different qualities of the same type of food
(e.g. food with various levels of environmentd or animd welfare,
convenience, etc.);

- the consumers' behaviour in relation to food security (e.g. sdimonella, BSE,
pesticide residues, GMO, €ic.).

7. The present paper is concerned with basic ca culations and andyses of the supplies of
food and methods for improving the compilation methods. Statigtics on the population’s
quantitative consumption of food and the developmentsin this consumption Hill condtitute an
essentia element of the gtatigtics on food and form the basis for including the new aspects
described above, which are discussed in other papersin reation to item 7.

. FOOD SUPPLIESAVAILABLE FOR CONSUMPTION

8. The most commonly used method in order to obtain an overview of the food supplies
avallable for human consumption is probably to compile supply baances for products or
product groups a the most detailed level possible.

0. Thismethod is used in many countries as the generd basis for providing a complete
picture of the totd consumption of food in the country.

10. Dietary surveys, and to some extent household surveys, probably give a more precise
picture of the direct consumption by households but these surveys do not give any
information on the consderable part related to, e.g. public meals and consumption in
restaurants and catering. To this is added that considerable resources are required for
conducting the surveys.

11.  Denmark has compiled supply baances for more than 100 years. It has dways been
the generd impression that these estimates did, of course, indicate the total human
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consumption of food but in former times the ba ance sheets could dso provide information on
whether there was enough food available to feed the population. However, this has not been a
problem in Denmark in recent years. It was aso the impression that the development would
indicate the trend in the populaion’ s consumption. Thisis, to some extent, probably the case
but there are severd factorsinfluencing this trend — some of these factors are discussed

below.

General structure of supply balances

Imports Usable production Stocks (at start)
|
RESOURCES
‘ USES ‘
Exports Domestic uses Stocks (at end)
Seed Losses Feed Indugtrid Processing Food for
Uses human consumption

Individua dements of the baances

12.  Thegenerd structure of the balances appears from the above figure. However,
countries treat each individua dement differently. One problem involved in using the
balances as an indication of the consumption isthat dl errors and inaccuracies are cumulated
intheresdud — supply for consumption.

13. In the following, the Danish gpproaches and trestments are briefly described aswell as
some of the factors that have an impact on the caculations and on internationd data
comparability.

14.  Asasmdl homogeneous country, the information on productsin Denmark must be
considered to be of ahigh quality and to provide complete coverage. Although, there are some
areas, such as harvest gatistics and losses, to which statistical errors, to some degree, can be
atached. Asfar asanima livestock products, etc. are concerned, statistics are continuoudy
compiled on the basis of data from, e.g. dairies and daughterhouses. The most important data
sources are the businesses engaged in production, and to thisinformation from the public
supervisory authorities is added.
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Externa trade — imports and exports

15. Handling externd trade atigtics is one of the e ementsin the balance sheets to which
mogt problems are attached. The greater the externa trade is the greater the problems arein
caculating the human consumption of food. The externd trade of Denmark is relatively large,
and Denmark is, e.g. the largest exporter of pigmest.

16. Thebassfor the cdculationsisformed by the definitions adopted by the UN with
further level of detall in the EU, e.g. ceredls with fixed water content, sugar beets with fixed
sugar content and animals to be daughtered as carcass weight.

17.  Only asmdl pat of, eg. pigmeet is sold in shops aswhole carcasses. Itissold in
various cuttings of meat and forms part of ready-made dishes.

In order to convert the various parts sold to the definition of products, a set of converson
factorsis applied, which isintended to return each individua product sold to its origin. For
example, alarge part of the meet is sold without bones, and as the origin is the daughtered
carcass, which includes bones, a converson must be made.

18.  Theconversion factor for bonesis not caculated homogeneoudy for the same cutting
of mesat asthe method of processng isimportant. The bone can ether be removed
mechanicaly from the piece of mest or by boning the meet usng a knife whereby the quantity
of meet remaining on the bone differs. This difference in the processing givesrise to
differencesin the conversion factor, i.e. it is, in principle, necessary to know the production
methods and their shares in the production.

19.  Thisfactor becomes even more obvious, when processed mest is concerned, e.g. when
it isincluded in ready-made dishes, when the mest is smoked and/or salted. Another issue for
products such as sugar is their further use in processed products, which can be imported as
well as exported. Sugar, which in Denmark originates from sugar beet and is converted into
refined sugar, can even be replaced by artificial sweetenersin processed products.

20. A smilar factor isthe use of cereds, where the first stage is whole seeds. Following
grinding of the seeds, severd fractions are created. Flour is used for a number of
manufactured goods, such as bread, biscuits, pasta, pizza bases, tc., and the question isthen
where the limit for the balance of ceredsisto be drawn, and where other balances will be
constructed, showing goods that have been manufactured. In this respect, thereis dways an
inherent risk of duplicate counting, and thereby a grester extent of Satisticd errorsin the
estimates of consumption.

21.  Asitisnecessary to adapt the conversion factors to the production processes, a new
question  arises in connection with imports from countries that use a different form of
production and/or recipe of production.

22.  Thiswould imply thet the conversion factors gpplied to the imported products should
perhaps be those of the exporting country, or it is dternatively assumed that the imported
products are equd to those produced in the importing country.
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23.  Wha remainsthenisthat there may be a difference in the nutritiona content and that
sngle dements in the manufactured product are disregarded with respect to balancing the
supplies of food.

Stock changes

24.  There are great differences among countries in the data on stocks that are reported.
Annud questionnaire-based surveys of farmers stocks and semi-annua surveys of cered
brokers, etc. are conducted in Denmark. Stocks of animal products are examined quarterly, as
the caculations of the supply of food for consumption are conducted quarterly for these
products. The function of stock gtatisticsis to establish a reference period for the caculations,
which is particularly important in the case of anima products in order to compile valid

datigtics.

Domestic uses

25. In order to estimate the supply of food for consumption asaresdud, it is essentia
that other elements in the domestic uses are described and caculated.

26.  Asfar ceredsare concerned, cereds for feeding are calculated as aresidud, and not
the human food consumption, as data are available on grinded cereds for human
consumption. Furthermore, seed grains have to be deducted. The seed grains are certified and
the data are obtained from cered brokers. These data are dso checked using information on
sown areas and the recommended seeds for sowing. The processed supplies are divided into
ceredls used for human consumption and aremaining item — e.g. bran, etc. used for feeding.

27.  Theindustrid uses are intended for brewing of beer, brewing of aquavit, etc. Dataon
the supplies of these beverages are directly reported via questionnaires. These supplies are
then divided into acoholic beverages and residua products used for feeding.

28. Mest is abaance where the estimated resdua represents the supply available for
human consumption. The resdud which is estimated thus covers the supply that is approved
to be fit for human consumption. Thisimpliesthat discarded animals are removed in advance
and so are, eg. materid at risk in connection with BSE. This materid and animds that died
from accident or disease are no longer used for animal feedstuffs but are transferred for
incinertion.

29. Discarded products from materias approved to be fit for human consumption are used
for feeding poultry and furred animals.

30.  Thefraction gpproved for human consumption, but which has been discarded, has an
impact on the resdud that could have been consumed. If this fraction remains congtant, it will
not influence trends in the consumption but a detailed analys's has shown that thisis not the
case in Denmark. For example, the development in waste quantities from daughterings of
pigs at daughterhouses has been analysed.
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31l.  Thedéfinition of carcasses comprises, e.g. heads and toes, whichare partidly
consumed. However, the fraction of meat used for human consumption is aso dependent on
the existing economic trends, i.e. if the price for pigs and pigmest is high, the meat on the
head is used to afar greater extent than in the case of low prices.

32.  Theoverview given below shows that there is arelationship between the quantity of
mest, which has been cut from/picked from the head and the price paid to the pigmest
producer. There is aclose rdationship, and this shows one of the mistakes made if afixed
ratio between the weight of apig's head, which isincorporated into the definition, and the
actual usesis gpplied.

33.  Thedifferenceis 10 to 12 million kg over the period under review. Asthe population
of Denmark isjust over 5 million inhabitants, this andys's shows thet there is a difference of

2 kg per capita.

Meat used from the

heads of pigs
1996 1997 1998 1999 2000 2001 2002

Mest used from the 1.0 1.0 0.6 0.6 0.8 1.2 1.0
heads — kg per pig
Tota number of 191 19.2 20.3 20.6 20.3 21.2 217
daughtered pigsin
millions
Totd quantities, kg in 198 19.8 12.8 125 15.7 252 216
millions
Basic price quotation of 1071 11.02 7.73 7.32 943 1123 886
pigs given to producers
DKK per kg

30

%

20

15

o o

1996 1997 1998 1999 2000 2001 2002

Total quantiies, kg in millions === Basic price quotation of pigs given to producers dk
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34. Smilar factors goply to other parts/cuttings of meet, which will have to be taken into
account if further calculations of the figures are to be made in order to assess the population’s
nutritiona intake. Thisis the reason why the concept of food available for human
consumption provides a more complete picture.

35. Parts, such as bones, on average 10 kg per pig, are of course not consumed, asisthe
case for agreat part of fats, etc. The waste in households — and in connection with the generd
cooking — is a phenomenon, of which it is difficult to estimate the quantity asit varies with,

e.g. household incomes. Not only the waste in connection with cooking but also other types of
wadte increase with rising household incomes.

36. A factor, which may seem somewhat curious, but which does have some sgnificance,
is the feedstuffs consumed by pets as a share of the food consumption by households.

37.  Stigics Denmark has conducted a survey of Danish families pets, and on the basis
of this survey we have estimated the feeding requirements of dogs and thus the recommended
Quantity of mest.

Feeding requirements of Danish dogs

Average Number of dogs Total requirements Recommended

weight
Kg per dog 1,000s. kglyear 1/4 meat
Small 7 209 22.961.785 5.740.446
Medium 19 162 35.951.040 8.987.760
Large 40 175 81.760.000 20.440.000
Total 546 140.672.825 35.168.206

38. It appears from the above that the estimated meat quantity fed to dogsis 35 milllion
kg. As meet for dogs with regard to hedlth is, in principle, approved for human consumption,
athough pet food contains some feeding items, which are normaly not consumed by human
beings, there is nevertheless a quantity of about 7 kg per capitain Denmark.

39.  Asillusrated by the above examples, there are many eementsin the estimations of
bal ance sheets, which have to be considered if the domestic uses of food for human
consumption derived from the balance sheets can reasonable said to reflect intake of food.

1. INTERNATIONAL COMPARABILITY OF FOOD BALANCE SHEETS

40.  With respect to data on consumption extracted from the primary statistics, most
countries are able to provide high-quality data on food items, such as milk and dairy products,
meat and mesat products, sugar, eggs and cereds. There are commodity groups, such asfish,
potatoes, vegetables and fruit, with far greater inconsstenciesin the primary satistics.

41. A morefocussed development in the fidld of statistics has aready been well under
way for sometime, and the agenda for this meeting is an obvious example of this. Work will
gl have to be carried out with respect to a coordinated extension of the primary statitics,
coordination of the converson coefficients and a more coordinated presentation of satisticsin
international forums.
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V. STATISTICAL SOURCES
Baance shests

42.  Asmentioned initidly, supply balances are the most frequently used method for
kesping up with developmentsin the country’ s food consumption and for the further
comparisons among countries, with respect to the degree of sdlf-sufficiency and food
consumption per capita.

43.  Supply baances are congructed for the following main areas in Denmark — which are
further subdivided into anumber of items. Cereds; Rice; Oil seeds, (rgpe) and oil cake,
Vegetable fats; Wine; Potatoes, Sugar; Pulses (peas); Tomatoes, Meat and edible offal; Milk
and dairy products, Eggs, Animdl fats; Fish.

44.  Theadvantages of congtructing supply baance sheets to reflect the food consumption
are partly that the satistics are relaively inexpensive to compile as anumber of sub-datistics
are aready available, such as production statistics, externd trade, etc. They are satistics that
arein many cases compiled for other purposes and only need to be combined in different
ways and/or supplemented.

45. A secondary product from these supply balances is dso that the independent elements
that have been processed in the supply balances are compared in such a manner that quality
controls are, a the same, gpplied to each individua €ement, when these are put into a
context.

46.  Thegreatest advantage is probably that on the basis of the supply balance shests, the
totd quantity of food available for human consumption is estimated.

Uses

47. For the purpose of making abasic estimate of production and of consumption of food
from the use Sde as independently as possble from the statistics on the production Side, it is
important to supplement with statistics compiling household consumption directly from the

use dde. Thisenablesthe andyss of other aspects of the food consumption. In the following,
datistics taking this aspect into account are briefly described.

Household surveys

48.  Thehousehold survey describes purchases of food by households. In Denmark, this
survey is part of the overal consumer surveys conducted by Statistics Denmark, where
incomes and consumption of private households are andysed — and as a specidised part of the
consumption, food consumption is compiled at arather detailed level, conssting of about

300 food items.

49.  Theinformation is collected partly viainterviews and partly via households kesping
accounts of their purchases, including food. However, for estimating food consumption the
datistics only give data on values. Againg this background, estimations of nutritiona content
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further require that data on prices are collected in order to be able to determine the quantities.
Thelarge number of produced food items also makes it difficult to construct homogeneous
groups, where comparisons are made with the total quantities on the basis of the available
supply of food.

50.  Theresults can, to some extent, be used to provide a picture of trends in the food
consumption of private households, especidly in relation to other consumption and to the use
of incomes.

Consumption analysed by the socio-economic satus of the main recipient of income
1998-2000

Totd Sdf-employed EmployeesPensioner, etc. Economicdly

inactive
DKK per household —
Totd income 401 160 567 111 491 909 229 090 235 642
Tota consumpt. 225 375 325219 257 943 156 896 165 949
Food 24 905 33505 27 792 18 557 20920
number (1,000) —
Households 2470 119 1460 714 178

51.  Other limitations are that only data on consumption by private households are
avallable, whereas ingtitutiona households, public medls, restaurants, catering, etc. are not
covered. It istherefore not possible to fully estimate in this way the food consumption of the
Danish population. Furthermore, the data relate to purchased food and household waste is not
known and consequently nor is informeation on food intake.

Dietary surveys

52. Dietary surveys should, in principle, be the best suited for describing the actud food
intake of private households, and thereby open up the possibility of conducting further
andyses of the nutritional content, etc.

53. For the years 1985, 1995 and 2000, dietary surveys were conducted by the Danish
Veterinary and Foodstuffs Directorate. However, it turned out that the survey method is
ingrumentd in influencing the results, e.g. when interview-based surveys are conducted
problems arise with respect to loss of memory, when people have to remember facts at a
detalled level. When the participants in the survey enter their daily food intake in diaries,

there may be atendency for, e.g. overweight people not to enter dl details, and we are thereby
not able to monitor the actud trends.

54. In Denmark, an interview isfirgt conducted in order to establish background
information and then participants register dl food and beverages that are consumed over a
period of 7 days. The information gives, e.g. recipes of the dishes included, portion sizes, fats
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and water |oss, etc. The information registered is compared with tables concerning foodstuffs
where the composition of food can be established and the nutritiona intake estimated.

55.  Thesurveys comprise persons aged 4- 74 a& an individud level, and thus open up a
number of possibilities of conducting andyses. The trends in consumption over time and how
the nutritiond intake compares with the “politica” objectives for the population’s diet can be
andysed. It can aso be established whether the advice as to consuming more fruit and
vegetables and lessfat and sugar is followed.

Intake of fruit, vegetables and juice in grammes per day

1995 2000/01

4-10years  11-75years 4-10years  11-75years
Number in the 649 2080 145 931
survey
Vegetables 93 116 109 144
Fruit 117 114 132 170
Juice 70 49 81 65
Total 280 279 322 379

56.  Anintake of fruit and vegetables of 400 grammes per day for people aged 4-10 and
600 grammes per day for people over 10 years is recommended in Denmark. It can be seen
from the table that the intake of fruit and vegetables is ill too low, dthough there has been a
great increase over the 5-year period that is surveyed.

57.  Thereare dso questions regarding physical exercise by the population, which can
again be incorporated into the comparisons that are conducted. Furthermore, comprehensive
andytical work is carried out to conduct, asfar as possible, comparisons of the dietary intake
and the progress of diseases, of which cancer isthe most important disease.

58.  Allinitiatives are undertaken at a detailed level, which in many cases can be further
analysed and gpplied to the population as awhole. However, there is il the issue of food
intake outside the home, for which data are not available, and aso dietary surveys have to be
supplemented by data when a description of the population’ s total consumption of food isto
be provided.

59.  Anocther factor, which is generdly not incorporated into the assessments, istourigts.
Some countries have a grest number of tourists and others alow number, and this may give
rise to a bias when comparisons are made among countries, as the consumption per person is
estimated for the interna population. Similar factors may apply with repect to cross-frontier
shopping and ship’s provisons.

60. Dietary surveys are very close to the actua consumption of food for each individua
person in higher home, and on this basis anutritiona intake can be estimated. These close
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estimates open up avariety of posshbilities for anaysng the nutritiona character in order to
underpin the dietary policy and health aspects.

61. It is necessary to conduct such surveys at regular annud intervasin order to
supplement the calculations of the supply baances. They are rather expensive to conduct and
they need to be supplemented by other data, as the surveys are not globa and cannot be
expected to reflect food consumption in the country.

Statistics on demand and supply

62. Linking the gatistics on manufacturers sdes of commodities, containing data on
industria sdles broken down by commodity, with the externd trade atistics, showing
imports and exports in quantities and vaue broken down by commodity, it is possible to
compile the socalled gatistics on demand and supply, which contain data on the totd quantity
and vaue for each commodity available in the nationd market.

Index of retail sdes

63.  Vaueindices aswdl as quantity indices can be derived from the index of retail sdes
broken down by industries. The index of retail sdes andyses the trendsin sdes of the
different indudtries included in retailing, and thereby contributes to the development in private
consumption. Indices of sales are published for 49 indudtries in Denmark, and it isthus
possible to keep track of the development in consumption of, e.g. food and other groceries
purchased from retail shops.

Organic products

64. In anumber of internationa forums and in a number of countries, atention is at
present increasingly focussed on establishing tatistics, whose purpose is to andyse the
production and consumption of organic products. Over the next couple of yesar, thiswill bean
activity areathat will be given higher priority, athough the share of production and
consumption israther low for most products. In the opinion of Denmark, it is considered
expedient and not very resource-consuming to build up the organic statistics that are to
monitor organic production and organic consumption in close connection with the existing
datistical systems, comprising the different areas. At present, high-qudity data of the
structure for the organic producers and for the production of selected organic products are
availablein Denmark. In connection with our work on expanding the Setigtics, we have given
priority to constructing statistica models monitoring retail sdes (find consumption), externd
trade and price developments for organic products.

V. CONCLUDING REMARKS

65.  Thefood supply and thereby the population’s consumption of food are covered by a
large number of gatistica surveys. Thereis abroadly-based interest in satistics showing food
items and food consumption.
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66.  Today, dietary habits are atopic of current interest, not least because of the
importance of food for developing and preventing a number of diseases. Greater emphasisis
put on food and nutritiona policies, and public hedth programmes are, to afar greater extent,
prepared.

67.  Greater atention is aso focussed on the quality and security of food items, and in this
context a number of pecific initiatives have been carried out in recent years, both nationaly
aswell asinternetionaly. These initiatives are to be instrumenta in ensuring thet the food
items produced and purchased by the consumers are till hedlthy and of a high qudity.

68.  The attention focussed on the status with respect to food qudity and security will have
to be congdered againgt the background of the generdly increasing prosperity, falling food
prices, and not least a number of food crises, which have had an impact on the mass media
over recent years (for example, the occurrence of BSE and sdmonella). To thisis added that
there is now a more broadly-based qudity concept. From mainly being linked to being a
question of high-qudity taste and health, the quaity concept now aso encompasses
convenience represented by the cooking quality of the products and qualitiesin the process of
production, such as taking animd welfare into condderation.

69.  Theincreasng attention on food supplies aso makes demands on the exigting food
datistics concerning rdiability and coverage. The existing statistics with respect to food
supplies, where the balance sheets condtitute a key point, are till a considerable and essentid
bass for andysing food supplies, but there are demands to expand the Satigtics, which will
make it possible to monitor the new aspects. It isimportant to supplement the satistics which
are based on the production side with statistics based on the use side.

VI.  QUESTIONSTO PARTICIPANTS

Data sources for compiling consumption in househol ds?

The data source qudity?

Assessments of the gatistical margins of error atached to the caculations?
New aspects linked to caculations?

What is the impact of the production methods on the ca culations?
Andysis of food consumption, from the production Sde and the use Sde?



