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Preface

This report is an attempt to assist New
Zealand'’s national agricultural interests by
developing an analytical framework as a
basis for strategic decisions within the
agricultural sector. The genesis of the idea
was two-fold. First, a conviction within the
New Zealand Planning Council emerging
from its National Sectoral Programme, that
more ’strategic market demand based
information’ on agriculture was required
to assist decision-makers plan for the
future. Secondly, a call from the then
President of Federated Farmers, Rob Sto-
rey, for a strategy for agriculture from farm
to marketplace for the next decade, one
that would be flexible enough to be
updated as new factors emerged in the
future. It is in response to the need for
quantitative data on which to base such a
strategic approach that the present pro-
ject was designed.

A number of organisations connected
with the agricultural sector agreed to par-
ticipate in the project with the Planning
Council, namely Federated Farmers, the
Dairy, Wool, Meat and Apple and Pear
Boards, the Meat and Wool Boards’
Economic Service and the Ministry of
Agriculture and Fisheries.

As the project progressed, it became
apparent that the resources allocated to
the project were not sufficient to com-
plete the full task envisaged, particularly
within the time allotted. It was judged
better to concentrate upon one aspect of
the project which could be built upon in
future studies. It was decided to devote
the resources to a systematic study of
agricultural market prospects, a subject
rea of first focus in strategic thinking and
one which has been accorded insufficient
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attention in New Zealand to date. The
basic premise underlying this report is that
agricultural strategies for New Zealand
must be market-led.

The Planning Council expresses its thanks
to the Ministry of Foreign Affairs for
seconding Mr Ken Graham to the Coun-
cil’s secretariat to work on this report for
a full year. Thanks are also due to the New
Zealand Meat Board for assisting the
Council in obtaining the services of Mr
Rowland Woods for the project.

The project benefited from the guidance
and suggestions of an advisory committee
under the chairmanship of Mr Neil Tay-
lor, director of the Meat and Wool Boards’
Economic Service, and we are indebted
also to him and to his colleagues on the
committee.

All the producer boards and the Ministry
of Agriculture and Fisheries assisted sig-
nificantly in bringing the project together
and to all concerned we express our
warmest appreciation.

| am confident that this study and the data
base it has brought together will be widely
recognised as an important analytical
contribution to strategic planning for New
Zealand's agricultural industries. The study
fills a major gap in our data resources and
provides an excellent basis for further
development to meet future needs.

lan G. Douglas
Chairman
New Zealand Planning Council




Introduction

For a hundred years agriculture has been
the driving force of New Zealand’s econ-
omy. It had become too easy to believe
that some divine economic hand des-
tined this country for agricultural pro-
duction and that anything which impeded
that destiny was an interference with the
natural order.

It is clear now that the agricultural base
of our economy did not result from a
unique and unmatched capacity to con-
vert grass into livestock products but
rather from a set of economic, political
and cultural links to a particular market
for such products. These links were sup-
ported by technical advances such as
refrigerated ocean freight. New Zealand
has natural agricultural assets, primarily a
favourable climate, but it does not have
an unrivalled and permanent set of com-
parative advantages in agriculture. It also
has some natural disadvantages—it is
remote from markets, most of its soils are
not particularly fertile, and its topography
is far from benign.

Recently new problems have beset our
agriculture. A malaise in general economic
management has rendered some of our
major agricultural industries uncompeti-
tive in international terms. Economically
illogical production and disposal policies
in many developed countries have put a
severe strain on our markets.

The destiny of our agriculture has
encountered a crisis of confidence.

Will other sectors, such as manufacturing
and tourism, replace agriculture as the
main driving force of the economy? Will
some of our traditional agricultural indus-
tries decline and be replaced by horti-
culture? Faced with questions like these,
Federated Farmers in 1982 called for the
development of a national strategy for

agriculture. The Planning Council with its
interest in directions of development in
our economy and society, and its pre-
vious studies of agriculture, including lan
Mclean’s The Future for New Zealand
Agriculture and C.W. Maughan’s Rural
Change, felt that any further study of the
agricultural sector should start with an
assessment of world market demand as a
base for estimating prospects for agricul-
tural exports.

The project on which this report is based
was conceived as a response to these calls.
It did not envisage a strategy as a vast and
complex indicative plan producing fore-
casts and targets which would replace the
decision-making of individual farmers and
firms. Instead the project has worked
towards providing a coherent framework
of information to assist planners and
decision-makers to assess opportunities
in an increasingly complex world. It has
been seen as an important step towards
providing the data base on which farmers
and firms can develop corporate and
individual strategies which serve the
national objective of maximising the
foreign exchange earnings of the agricul-
tural sector.

There are two logical and complementary
starting points for an agricultural
strategy—the optimal and sustainable use
of the land, and the demand for agricul-
tural products in global markets. Good
strategy will emerge from an iterative
process of strategy formation between
those two poles.

It might be that our traditional livestock
industries no longer represent the opti-
mal use of our land resource. If we were
starting from a clean slate, those indus-
tries might be given no more prominence
than any other potential use. In practical
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terms however, those industries have
already accumulated a vast investment in
resources well beyond the land itself, and
the optimal use of that whole accumu-
lated resource must be considered.

No rapid or radical transformation of that
production base is likely to be socially or
economically desirable but there will be
many decisions at the margin which a
strategic assessment of options might
assist. Knowledge of production options
is well developed in New Zealand but
there is a strong case for improving our
knowledge of markets and reviewing the
way we obtain and utilise such
information.

This study accordingly shifts attention to
that pole and begins with an examination
of world market demand prospects for the
products of our land. It questions whether
those prospects indicate a need to move
away from some of our established pro-
duction patterns and to develop new uses
of the land.

In preparing the report we had a three-
fold aim. First, to construct an objective
and analytical framework as a basis for sys-
tematic and continuing assessment of
export market prospects. Secondly, within
this framework to use the data available
to us in 1983 to establish a tentative analy-
sis of future market trends. Thirdly, to
develop some general thoughts on the
implications of the results and on the
direction of strategic responses to the
trends we perceived.

If the study begins to meet those needs,
and provides a base for an on-going
extension and improvement of strategic
information, it will have served its pur-
pose. The authors are probably more
aware than anyone else of its weaknesses
and of the need both to extend it to cover
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more products and to improve the quality
of its data and analysis.

Within the limits of time and resources,
the decision was made to concentrate
mainly on the livestock sector and the
outiook for beef, sheepmeats and dairy
products. Wool and horticultural pro-
ducts are examined but without the ben-
efit of a comparable information base.
Significant areas such as arable crops and
the emerging deer, goat and other live-
stock enterprises have regrettably been
omitted. It is hoped that these deficien-
cies can be remedied by future work.

A small country like New Zealand cannot,
and fortunately need not, establish its own
system for gathering and processing all the
data required for comprehensive analysis
and monitoring of trends in agricultural
production, consumption and trade. But
a country as dependent on trade as New
Zealand must ensure that it has access to
such data and the capacity to select and
interpret what is most relevant to its
needs. The project therefore entailed the
identification of data requirements and
sources as a first step towards the con-
struction of its analytical framework.

The United Nations Food and Agricultural
Organisation (FAO) is concerned more
with the problem of food deficits in
poorer countries than with the export
prospects of developed countries like
New Zealand, and its data systems reflect
this perspective. They also have some
specific shortcomings®®. Nevertheless, a
first conclusion was that because of their
comprehensive coverage, their internal
consistency and their particular strength
in demand and consumption analysis, FAO
statistics and methodology provided a
basic element in a data system relevant t0
New Zealand’s needs. Accordingly, the




study provides a New Zealand oriented
analysis and interpretation of FAO data.
Over time, the information base should
be enlarged and added to from other
sources.

Constructive criticism of the report will
be welcome and beneficial to the overall
objective of improving national under-
standing of world markets for our agri-
cultural products. It is our hope that the
organisations which planned and sup-
ported the project will be joined by
others in ensuring work towards that
objective continues.

The report is but the tip of an iceberg of
methodological reviews, literature
searches, calculations, discussions and
drafts accumulated over two years. Many
people have helped in the process. The
authors would particularly like to thank
Neil Sanson, Gordon Ng and Naomi Sor-
enson for hours of laborious calculation;
Morwen Thomas, Annelies Hoek, Carol
Cooper and Honor Moss for efficient and

tireless production; and the members and
secretariat of the Planning Council, nota-
bly chairman lan Douglas, for tolerant
support.

We should like to acknowledge the extent
to which we have drawn on previous
studies of a broadly similar nature, par-
ticularly FAO’s Agriculture Towards 2000,
E.M. Oijala’s New Zealand in the Future
World Food Economy, and Resources for
the Future’s Global Demand for US Food
and Fiber. A full list of sources and text
references is appended. Many comments
and helpful suggestions have been
received on earlier drafts from the par-
ticipating organisations and also from Lin-
coln College and Massey University’s
Centre for Agricultural Policy Studies.
However, as authors, we take full respon-
sibility for the text.

Rowland Woods, Ken Graham and Peter
Rankin

Wellington, November 1984




Chapter 1 Recent Trends in Global Demand and
Supply for Agricultural Products

1.1 Introduction

1.1.1  Within the New Zealand economy
the agricultural sector occupies a domi-
nant position. In the year to June 1983 it
generated 7.8% of Gross Domestic Prod-
uct (15.5% if agricultural processing is
included), it provided employment for
14.4% of the New Zealand labour force,
and it accounted for 69% of total export
receipts. But significantly, these exports
accounted for no less than 80% of the
f.0.b. value of agricultural production.®
Hence, any attempt to explore the future
role of the agricultural sector in New
Zealand must start with an examination of
the world market and those factors likely
to affect New Zealand’s position as an
international producer of food and other
agricultural products.

1.1.2 World demand for food, and for
other farm products, is determined pri-
marily by the size and rate of growth of
population, secondly by the level and rate
of growth of per capita income, and
thirdly by consumer behaviour and
changes in consumption patterns. Trends
over the period 1970-1980 in these three
main determinants of demand, them-
selves strongly influenced by political
factors, are discussed in the first part of
this chapter. Subsequently the evolution
of global production and trade as a
response to this demand situation is ana-
lysed. The conclusions reached are car-
ried over to Chapter 2, in which the likely

future trends in world demand, produc- -

tion and trade are discussed. Chapters 1
and 2 provide a backdrop for the com-
modity-specific analyses presented in the
remaining chapters of the report.

11.3 At the national level, as at the
global level, the factors affecting total

demand for food at any one time are the
size of the population, the level and dis-
tribution of income, basic nutritional
requirements and taste preferences.
There clearly exists great variation among
countries in each of these factors. Nor is
the picture static, since in the longer term
change occurs not only in population and
income, but also in associated cultural
factors such as eating habits and food
preferences. While the population and
income characteristics of a country are
well known, its particular eating habits,
translated into terms of specific commod-
ity consumption patterns, are not. Few
New Zealanders know even the quantity
of milk they consume on average each
year, and fewer again will have reflected
on the effect on our lamb trade of the
consumption in foreign markets of camel,
buffalo and goat meat. A strategic view of
our agricultural trade interests demands
at least a rudimentary understanding of
nutritional factors driving demand for
food throughout the world, and how
these factors are changing. We have
therefore attempted to assemble infor-
mation on the nutritional structure of
each country’s demand for food that is
relevant to New Zealand’s trade market-
ing interests.

1.1.4 The food commodities which New
Zealand has hitherto shown proficiency
in producing—beef and veal, sheepmeats
(mutton and lamb), and milk products —
are protein rich. In nutritional terms, the
particular meat and milk products we wis’
to market overseas are competing esser

tially against protein-rich rival foods, nc

only from vegetable sources but also fron
eggs and fish, and from rival animal
sources—buffalo, goat, pork, poultry,
horse, camel, and game meats. Marketing
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strategies for our major food commodi-
ties must be built on an appreciation of
where demand exists and is likely to
develop for protein food, and where sup-
ply might come from.

1.1.5 The factors determining a coun-
try’s choice of protein food are complex
and interrelated. They include the natural
productive characteristics of its land and
sea territory and those of its near neigh-
bours, habitual taste preferences asso-
ciated with, inter alia, cultural and religious
beliefs, and relative production cost levels.
Animal products are generally richer in
protein than vegetable food sources but
they also—at least in the case of modern
commercial cattle and sheep produc-
tion—require more sophisticated and
costly production methods. The levels of
protein intake and the sources of supply
vary greatly between countries. For those
countries which have a very low protein
intake per capita—lower than daily nutri-
tional requirements—it is a socio-
economic question for their govern-
ments, a humanitarian question for the
world community, whether and how such
deficiencies can best be met. The key
point for the purposes of this study is that
there is now a general consensus that the
provision of food supplies to the poorest
countries must be based on the develop-
ment of their own resources. The transfer
of supplies from food producing and
exporting countries such as New Zealand,
on a continuing basis, is logistically diffi-
cult, socially disruptive and usually eco-
nomically burdensome to the recipient
countries concerned. Other countries
have reasonable protein intake levels but
satisfy their protein needs by a relative
dependency on vegetable sources. In
these cases, the strategic question for New
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Zealand is the extent to which there might
be scope for a shift in demand from vege-
table to animal sources, either induced by
our own marketing efforts or generated
internally by changes in taste preferences,
possibly resulting from increasing levels
of per capita incomes. Still other coun-
tries—such as the developed countries of
Western Europe and North America—
have very high per capita protein intake
levels, and there the strategic issues for
New Zealand are of a different order.

1.1.6 Despite the increased data avail-
able from various international sources
based on both national statistics and
household surveys, the precise nature of
the relationship between income levels
and nutrition, and more particularly
between changes in income levels and
changes in dietary patterns, is not yet well
understood. We know, for example, that
the distribution of income is an important
factor, along with the average level of
income, in determining the pattern of
demand for food, but we do not know
very much about how changes in the pat-
tern of income distribution, as distinct
from changes in the average level of
income, affect overall demand. Similarly,
we know that there are income thresh-
olds which signal significant changes in
diet, for example, triggering demand for
animal protein, but to date attempts to
specify or to quantify this threshold have
not met with much success. The third
element in the income/food demand
relationship which requires further
investigation is the ‘lag’ between income
gains and related increases in expenditure
on food. Income is an important deter-
minant of food demand and it is impor-
tant that as part of our basic market
research effort, we should seek a better




and more specific understanding of how
and where future changes in income will
be reflected in import demand for food
products.

1.1.7 “By the year 2000 a world popula-
tion of more than 6 billion will require an
agricultural output some 50% to 60%
greater than in 1980. Demand for food and
agricultural products in developing coun-
tries will double. It is essential, within the
next few years, to take many of the decisions
which will determine the world food situ-
ation in 1990 or even in 2000 . . . The most
acute world food and agricultural problems
are centred in developing countries, par-
ticularly the poor ones, and it is they who
must bear the final responsibility for
improving considerably their agricultural
performance. In our increasingly interde-
pendent world however, it is essential that
developed countries also recognise their
responsibility. There is great need and scope
for action to permit developing countries to
find external markets for larger quantities of
agricultural output, including processed
products. . . Agricultural development and
industrialisation are complementary and
mutually  reinforcing. ..  Consequently,
dynamic interaction between those two sec-
tors has important implications for the ways
in which scarce investment resources are
allocated. . . A potentially and socially secure
increase in supplies of the needed magni-
tude can come only from a global food sys-
tem which integrates national high-
productivity agriculture and provides for
reasonably equitable distribution both
nationally and internationally, of income and

output. This system must be established in
the remainder of the present century.”
Edouard Saouma, Director General of
FAO—1981®@

1.2 Population

1.2.1 The primary determinants of food
demand are the size of the population to
be fed and the rate at which this popu-
lation is increasing. In the poorest coun-
tries, lack of disposable income and,
frequently, inadequate storage, distribu-
tion and other infrastructures prevent the
increased demand associated  with
increasing population from being fully
reflected in apparent food consumption.
This has been particularly evident in Africa
where in some countries overall food
supplies have not increased as rapidly as
population and, as a consequence, con-
sumption per capita has tended to fall. At
the other end of the scale, the low rates
of population growth experienced in the
developed countries, particularly in
Western Europe and North America, have
contributed to increasing self-sufficiency
and declining food import demand in
these regions.* The fact that population
growth has been slowest in those parts of
the world which have traditionally been
major and expanding markets for New
Zealand agricultural exports has been
particularly significant. Infogram 1-1 illus-
trates the relative size, distribution and
rate of growth of population over the
period 1970 to 1980, and projected to

* . 5 .
Ehe situation in Western Europe has been complicated by the development of the European Economic
rnOm_mumty and in particular the Common Agricultural Policy which has led to an increase in intra-Com-
unity agricultural trade, at the expense of trade between members of the EEC and third countries.
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Infogram 1-I

WORLD POPULATION TRENDS

Pacific Basin
(17.6%)

Africa
(9.5%)

Central Asia
(42.7%)

Middle East
(3.3%)

W. Europe
(9.7%)

E. Europe/USSR
(9.5%)

Latin America
(7.7%)

Source: Derived from World Bank data.

1970 (3659.4 Million)

Pacific Basin
(17.5%)

Africa
(10.9%)

Central Asia
(43.0%0)

Miadle East
(3.5%)

W. Europe
(8.4%)-

E. Europe/USSR
(9.6%)

Latin America
(8.1%)

1980 (4404.1 Million)

2000 for each of the world’s main geo-
economic regions.

1.2.2. The tables, from which Infogram
1-1 has been derived, show that there
were an estimated 745 million more
mouths to feed in the world in 1980 than
in 1970, and that almost two-thirds of
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Source: Derived from World Bank data.

these were to be found in Africa and Asia.
The population of the Pacific Basin area
had increased by 127 million, or 2.8% per
annum compared to 1.9% per annum for
the world as a whole. Less than 6% of the
global increase in population was to be
found in the high-income areas of
Western Europe, North America and
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Infogram 1-1—World Population Trends—continued

Pacific Basin
(17.7%)

Africa
(12.1%)

Central Asia
(41.5%)

Middle East
(4.0%)

W. Europe
(7.4%)

E. Europe/USSR
(8.0%)
Latin America

(9.3%)

Projected 1990 (5158.7 Million)

Pacific Basin
(17.3%)

Africa
(13.7%)

Projected 2000 (6045.0 Million)

Oceania. Hence, demographic trends
alone resulted in a significant shift in the
overall global pattern of demand for food
during the decade and it is not surprising
to find that over the period there were
some significant changes in production
Patterns and in trade flows. For example,
an increasing proportion of OECD agri-

Source: Derived from F.A.O. projections (1979)

Central Asia
(40.8%)

Middle East
(4.4%)

W. Europe
(6.5%)

E. Europe/USSR
(7.3%)

Latin America

(10.0%)

Source: Derived from F.A.O. projections (1979).

cultural exports is now directed towards
non-OECD countries, rather than towards
developed countries. Although the rapid
increase in domestic production in New
Zealand’s traditional export markets has
been the major factor inhibiting expan-
sion of these markets, lack of population
growth has also been a significant factor
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and an additional element contributing to
the need for ‘diversification’ of New
Zealand exports.

1.3 Gross National Product

1.3.1 After population, income is the
most important determinant of food
demand. Moreover income per head and
income distribution patterns are the most
important factors in determining per cap-
ita levels of food consumption. They also
influence dietary patterns and the extent
to which caloric and protein components
are derived from animal rather than vege-
table sources. Rates of increase in income
per head are an important factor in deter-
mining changes in levels and patterns of
consumption, although there is usually a
significant lag before income increases are
fully reflected in food demand. Trends in
gross national product (GNP), are illus-
trated in Infogram 1-11, while Infogram 1-
Ill compares rates of increase in popula-
tion with rates of increase in GNP per
capita. In the developed economies,
which account for only one-fifth of the
world’s population but almost four-fifths
of its income, GNP per capita has
increased more slowly than in any other
politico-economic group except amongst
the lowest-income countries. However,
despite this sluggish rate of growth, the
average annual increase in per capita
income in the developed market econ-
omies was equivalent to US$236 per head
in 1980. In the low-income countries, the
equivalent increase was only US$5 per
head. In between these extremes were the
newly industrialised countries with an
average increase in per capita income of
US$104, the middle-income countries
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with US$55 per head, and the Asian Cen-
trally Planned Economies with an esti-
mated increase of US$11 per head. Within
the Pacific Basin region, it is the Western
Pacific Seaboard which has recorded the
most dynamic income growth over the
decade: 4.5% per annum, equivalent to
US$140 per head in 1980.

1.3.2 During the decade real income
growth in many parts of the world, par-
ticularly in Africa, Asia and Latin America,
was not sufficient to translate population
expansion into increasing commercial
demand. In some areas, particularly in the
poorer African countries where GNP per
capita was below US$400, incomes actually
declined in real terms during the decade
and food availability and consumption per
head were reduced. On the other hand,
where a relatively rapid rate of popula-
tion increase was accompanied by
dynamic income growth, as in the newly
industrialised countries and in some of the
middle-income countries, particularly in
the Middle East, there was a dramatic
upward surge in demand for food and
food imports.

1.3.3 While population and the rate of
population increase create basic condi-
tions for potential expansion of effective
demand for food, this potential will not
be realised in the absence of adequate
levels of income per head and preferably
a dynamic rate of growth in income per
head. The Western Pacific Seaboard is a
sub-region in which both population
growth and income growth have been
substantially above average world rates.
This conjunction of trends favouring a
rapid increase in food demand was
matched only in the Middle East and in
parts of Latin America. However, these
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Infogram 1-1lI  TRENDS IN PER CAPITA INCOMES
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conditions have also been characteristic
features of ‘middle-income’ and ‘newly-
industrialised’ countries in all regions.

1.4 Consumer Behaviour and Food
Consumption Patterns

1.4.1 Another, more complex, factor
affecting the overall level and pattern of
demand for food is the relationship
between levels of per capita income (and
the rate of growth of per capita income),
and the quantities of various foods con-
sumed per head. Infograms 1-1V and 1-V
have been derived from FAO data relat-
ing to food supplies and daily levels of
food consumption measured in calories
and in grams of protein. The data allow

Infogram 1-1V
CHANGES IN PATTERNS

for waste during processing but do not
take into account losses after processing,
e.g. in the distribution system, in food
preparation and as a result of incomplete
consumption by consumers. As a conse-
quence, the figures from which the graphs
have been drawn do not pretend to rep-
resent absolute levels of total food con-
sumption. However changes in the
vegetable and animal components in food
supplies, whether resulting from chang-
ing income status or changing consumer
preferences, are likely to be a significant
factor in determining the future patterns
of global demand, particularly for live-
stock products.

1.4.2 There is in fact tremendous scope
for improving both the quantity and the

OF FOOD CONSUMPTION

(CALORIES PER CAPITA PER DAY)

- THOUSANDS LEFT-HA

ND COLUMNS 1969/71, RIGHT-HAND COLUMNS 1978/80

% Animal
|| Vegetable

>
—
-9
-9
=
n
=)
O 3+
2 7
>= 2 =
=
<
(=
0 : | !
North America W. Pacific E. Europe/USSR Central Asia I Africa

Oceania Seaboard ~ West Europe

Middle East Latin America World

1969/71 and 1978/80

Source: FAO data (1981).

21



Infogram 1-V

CHANGES IN PATTERNS OF FOOD CONSUMPTION
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quality of world food supplies, and in par-
ticular the proportion of calories and
proteins derived from animal sources as
income levels improve. In every region in
the world there are countries in which
more than 50% of daily protein intake is
derived from animal sources and in which
daily consumption of animal protein is
between 45 and 95 grams per day. And
yet in Africa, the Middle East and Asia,
which together account for approxi-
mately 58% of the world’s population,
animal sources contribute on average less
than 20 grams per day or less than 25%
of total protein intake. It is perhaps
interesting to draw a comparison between
the Western Pacific Seaboard and the
Middle East, since both regions have
approximately similar average levels of per
capita income and rates of income growth,
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Source: FAO data (1981).

and both are regarded as being important
potential markets for New Zealand agri-
culture. In most respects (total caloric
intake, total protein intake, proportions
of caloric intake derived from vegetable
and animal sources), average dietary
structure is remarkably similar. However,
average animal protein consumption in
the Western Pacific Seaboard had
increased during the decade by almost
28% (to 24 grams per day or 36% of total
protein), whereas the comparable figures
in the Middle East indicate an increase of
only 20.9% over the decade (to 17 grams
per day or 23% of total protein).

1.4.3 An analysis of the data from which
Infograms 1-1V and 1-V were compiled,
provides a first general indication of the
effect of income on dietary patterns
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within each of the major geographic
regions and politico-economic groups of
countries. The data show very clearly that
in general as incomes rise, overall food
consumption per capita tends to rise, as
does the relative importance, in the diet,
of foods derived from animal sources. At
subsistence income levels, the diet is
determined by what is physically pro-
duced and available, but at even only
slightly higher income levels, the rela-
tionship between the rate of growth of
income per head and variations in the
levels and patterns of food consumption
per head changes dramatically. Other FAO
work @ has shown that when incomes rise
above a certain level, direct consumption
of certain foods, e.g. cereals and starches,
actually declines as livestock products,
particularly meat and milk, become more
readily obtainable.

1.4.4 FAO has estimated that in Africa,
where the average annual consumption
per head (1972-1974) was about 9 Kg of
meat and 22 Kg of milk, income elasticity
of demand* for calories of animal origin
was between 0.8 and 0.9. In the Middle
East and Latin America, where both
income and consumption levels and rates
of income growth were higher than in
Africa and Asia, the corresponding
income elasticity of demand was esti-
mated to be about 0.5.

1.4.5 At high income and consumption
levels, overall demand is very much less
eésponsive to income. A recent unpub-
lished OECD study® indicates that within
the OECD area, average food consump-
tion between 1960 and 1980 rose by

roughly 6%. However, income elasticities
of demand for food fell from about 0.2 to
less than 0.1. The conclusion drawn from
this analysis is that per capita food con-
sumption in most OECD countries has
either reached, or is rapidly reaching, a
plateau. Total per capita caloric con-
sumption of food could actually decline
in some countries in the future. Since
population is also increasing relatively
slowly in most OECD countries, it appears
likely that aggregate consumption of food
in the OECD area will grow only slowly
in the future, even if the growth in per
capita income were to recover from
recently depressed levels. It is moreover
unlikely that the historical trend of rapid
and regular increases in the share of ani-
mal products in total food consumption
will continue indefinitely in the OECD
area, particularly in view of the increasing
tendency to associate animal food sources
in the diet with health problems. How-
ever, different populations will continue
to respond in different ways to changes
in income, and there will always be scope
for rapid growth in some market seg-
ments, and for rapid product substitution,
even in the most ‘food-saturated’ markets.

1.4.6 Infogram 1-VI shows that con-
sumption of animal calories in the OECD
area is over 1,300 calories per day, rang-
ing from roughly 550 calories in Japan to
1,700 calories in Denmark. Between
1960/61 and 1979/80 the average per-
centage increase in animal product con-
sumption was 20%, although in two
countries—New Zealand and the United
States—the absolute level of consump-
tion of animal products expressed in
caloric terms actually declined.

b p
er i . . . . .
Centage increase in demand per head associated with 1 percent increase in income per head.
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Infogram 1-VI

Apparent Per Capita Food Consumption in Calories Per Day 1960-61 and 1979-80

As per cent of

Animal calories total calories

Country Averages Averages Average Total Intake v,
Increase
1979-80/ 1979-80/

1960-61  1979-80 1960-61 1960-61 1979-80 1960-61 1979-80 1960-61

Australia N.A. 1164 - - 37.1 N.A. 3139 -
Austria . 1130 1492 132.0 36.4 44.8 3102 3333 107.4
Belgium/Lux . . 1135 1456 128.3 36.1 44.4 3142 3282 104.5
Canada 1366 1458 106.7 45.6 47.3 2994 3084 103.0
Denmark 1522 1718 112.9 45.5 49.7 3343 3455 103.4
Finland 1197 1464 122.3 38.5 48.0 3109 3052 98.2
France 1128 1546 137.1 36.1 45.0 3124 3437 110.0
Germany 1255 1568 124.9 39.8 45.8 3150 3423 108.7
Ireland o 1441 1492 103.5 41.4 42.3 3482 3520 101.1
Italy .. i 530 946 178.5 19.4 27.5 2726 3435 126.0
Japan .. 222 559 251.8 9.6 21.6 2302 2582 112.2
Netherlands .. 1076 1432 133.1 32.9 41.1 3270 3480 106.4
New Zealand . . 1643 1558* 94.8 50.2 50.1%* 3274 3107* 94.9
Norway . 972 1210 124.5 32.7 37.8 2974 3201 107.6
Portugal .. 498 759* 152.4 18.9 24.3* 2640 3 126* 118.4
Spain . 410 917 223.7 15.7 29.8 2617 3073 117.4
Sweden 1263 1380 109.3 42.2 46.0 2996 2997 100.0
Switzerland 1159 1448 124.9 34.8 43.1 3327 3360 101.0

United

Kingdom . 1150 1306 113.6 35.8 40.5 3214 3228 100.4
United States 1331 12621 94.8¢ 42.1 37.5t 3162 3367t 106.5
Meant .. 1075 1307 120.8 34.4 40.2 3050 3239 106.2

SDt .. . 378 292 - 10.7 8.2 286 223 -

Vi .. . .352 224 - .310 .203 .094 .069 -

SD = Standard Deviation, ~ V = Standard Deviation/Mean.  * 1976-77

N.A. = Not available
Source: OECD, 1982 (Computed from OECD, Food Consumption Statistics).

1 1978-79 1 Excluding Australia

The increased consumption of animal
products in absolute terms in most coun-
tries has also been associated with a rise
in the proportion of total food calories
obtained from these products. Therefore,
animal products have tended to substi-
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tute for vegetable products in the diet.
Only in the United States, where the level
of consumption of animal products, par-
ticularly meat, has been at a high level
over a considerable period, was the share
of total calories derived from this source
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significantly lower at the end of the period
than at the beginning. For the group of
countries as a whole, the proportion of
calories derived from animal products rose
from roughly 34% in 1960-61 to 40% in
1979-80.

1.4.7 The OECD study reaches the ten-
tative conclusion that per capita food
consumption expressed in calories
appears to be reaching a ceiling in the
majority of OECD countries. For most
countries this ceiling appears to lie
between 3,300 and 3,600 calories per day.
Japanese food consumption appears to be
stabilising at a substantially lower level of
around 2,600 calories. For eight of the 21
countries analysed, it appears that further
growth in per capita income is unlikely to
give rise to an increase in per capita food
consumption. In the remaining 13 coun-
tries, further growth is possible although
this is likely to be small. In seven of these
(Austria, Belgium/Luxembourg, France,
Italy, Japan and the Netherlands), the
increase would be accompanied by the
substitution of animal products for vege-
table products. In the United States, the
reverse relationship would occur, i.e. the
continued substitution of vegetable for
animal calories. In the remaining five
countries (Germany, Norway, Portugal,
Spain, Sweden), both animal and vegeta-
ble product consumption would increase
as the result of the growth in income.

148 An analysis of the share of food
€onsumption derived from eight major
food groups* since the mid-1950s
demonstrates the extent to which dietary
structures in the OECD countries are

becoming similar. For example, in the
mid-1950s, the high meat consuming
group contained no European countries.
Some of these, most notably France and
Germany, have undergone a profound
change in dietary structure. For others,
for example Denmark and the Nether-
lands, the change has been significant but
somewhat less dramatic. Although differ-
ences still exist between the dietary pat-
terns of OECD countries, most notably
between such countries as Japan and the
United States, the general picture is one
of increasing similarity in dietary structure.

1.4.9 The majority OECD diet, which is
shared by 17 of the 22 countries analysed,
is characterised by a low share of cereals
in the diet and high shares of meat and
eggs, oils and fats, and milk and milk pro-
ducts. However, differences do exist
between these countries, for example in
the relative importance of meat versus
milk and dairy products in the diet. The
remaining OECD countries fall into three
additional groups—two Mediterranean,
one containing Italy and Spain and the
other containing Portugal, and finally a
grouping involving Japan and Yugoslavia.
These groups differ primarily in terms of
the proportion of total calories obtained
from cereals.

1.4.10 Although the scope for dietary
change is much less in comparison with
the last two decades, some substitution
between foods is likely to continue. For
many OECD countries, this substitution
appears likely to be more significant within
rather than between the major food
groups. The major substitutions of the

* Cereals and star
(excluding butte

chy foods, meat and eggs, oils and fats (including butter), sugar, milk and milk products
r), fruits and vegetables, pulses and nuts, and fish.
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past, for example between products
derived from animals and products of
vegetable origin, are likely to be less pro-
nounced in the future in the majority of
these countries. In fact, looking further
ahead, it seems likely the proportion of
animal products in total food consump-
tion is likely to ‘peak’ in the high-income
countries as a group and then decline,
following the pattern which seems to be
emerging in the United States.

1.5 Summary of Trends in Demand

1.5.1 Certain conclusions can be drawn
from the analysis of trends in population,
income per head, and patterns of food
consumption, and the relationships which
have developed between these trends
over the period 1970-1980.

1.5.2 In the high-income countries, par-
ticularly in the absence of significant
population growth, expansion of overall
demand for food is tending to peter out.
The dynamic market growth which has
occurred for some products has been at
the expense of a decline in consumption
of others, until now probably within the
same general product category (i.e. ani-
mal or vegetable). Thus increases in per
capita consumption of poultrymeat have
been associated in North America with a
reduction in per capita consumption of
beef and veal and in Western Europe and
in Oceania with a reduction in the con-
sumption of sheepmeat. These trends are
not necessarily reflected in comparable
shifts in shares of private consumption
expenditure because of the increasing
‘value added’ components in food pro-
duction and in expenditure on food.™

1.5.3 Amongst the low-income coun-
tries, with per capita incomes of less than
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US$600 (1980), significant rates of popu-
lation growth have not been matched by
comparable increases in real gross national
product or in food supplies. In fact in
many cases real GNP per capita has
actually declined, and the levels of food
availability and per capita food consump-
tion have also been reduced. It is signifi-
cant that in those very low-income
countries which have been able to achieve
an increase in food consumption, the
increased consumption has been of vege-
table rather than animal products. This is
notwithstanding that animal products
occupy a traditional, albeit minor, posi-
tion in the diet in some of the poorest
countries, particularly in Africa. It would
be helpful to be able to determine under
what conditions, and in particular at what
overall levels of income per head and food
consumption per head, animal products
are introduced to the diet on a regular or
continuous basis. Although it is under-
stood that various attempts have been
made (e.g. by the World Bank and FAO)
to analyse the relationship between
income growth and shifts in dietary pat-
terns, it has not been possible to locate
any definitive conclusions or studies in this
area. It is a field in which further research
could make a significant contribution to
longer-term strategic market planning.

1.5.4 The most dynamic growth in food
demand as reflected in increased con-
sumption, has been in the newly indus-
trialised countries and other middle-
income countries, particularly where
income growth has occurred in the con-
text of large or rapidly expanding popu-
lations. However, the relationship
between rates of income increase and
changes in consumption patterns is
another area in which there is a dearth of
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conclusive research information. It is
recognised that there can be a consider-
able time-lag before changes in income
status are reflected definitively in food
consumption patterns. Income distribu-
tion patterns are also significant, although
again, their relationship to changing pat-
terns of food consumption is generally not
well documented.

1.5.5 Unfortunately, data relating to
GNP, GNP per capita and food supplies
are not available for most of the Centrally
Planned Economies. Because of the insu-
lated character of these economies,
population and income growth do not
have the immediate and very visible
effects on food markets and food supplies
that occur in the market economies.
Nevertheless, social and political pres-
sures have led to measures in all these
countries to increase available food sup-
plies, both through expanded agricultural
production and through increased
imports.

1.5.6 The relationships between popu-
lation, income and patterns of consump-
tion are critical elements in any analysis
of likely longer-term trends in world
demand for agricultural products. These
relationships have become more com-
plex, particularly in high-income areas
where food consumption appears to be
reaching physiological limits. They are of
great significance to New Zealand and
other food producing countries because
asmall proportionate increase or decrease
N demand (or supply) in developed
countries may have much greater practi-
cal market implications than a large pro-
Portionate change in a developing
§0untry with low per capita consump-
On. On the other hand, a fast rate of

income growth in a middle-income
country can result in a comparatively large
absolute increase in demand, especially
when multiplied by a rapid population
increase.

1.5.7 These very general conclusions can
be related to the geographical regions,
and to the major politico-economic
groupings of countries as follows:

(i) Overall food consumption in the
wealthy countries of Western
Europe and North America has
become relatively static. As a con-
sequence, market shares for
specific products in these coun-
tries has increased only at the
expense of other products. Under
these conditions, price competi-
tion, and competition in areas such
as product development, promo-
tion and merchandising, has
become more intensive and more
aggressive.

(i) In the middle-income countries
and newly industrialised countries,
particularly in Latin America, the
Western Pacific Seaboard, the
Middle East, and in parts of Africa,
rising populations and increasing
incomes have generated a rapid
increase in demand for food in
general, and for livestock products
in particular. In many of these
countries, dietary patterns have not
yet been stabilised and the
respective  positions of, for
example, different types of meat
and dairy products, depend very
largely on the price and availability
of competing sources of animal
calories and proteins. These mar-
kets have also become important
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(iii)

growth markets for other luxury or
semi-luxury food products includ-
ing a range of horticultural
products.

In the low-income (least developed)
countries, particularly in those parts
of Africa where the transition from
subsistence to market economy has
still to be achieved, the current rate
of growth of effective demand for
food products is weak. Where some
growth has occurred, the demand
has been for bulk low-cost food
cereals except where aid schemes
have created (or facilitated) a limi-
ted demand for dairy products. In
other low-income areas, such as in
Asia, where the rate of growth of
income per capita has been almost
three times as high as in the low-
income African countries, agricul-
tural production has expanded
relatively quickly and there has
been a significant improvement in
the availability of food supplies,
mainly from domestic sources.

Income and population trends in
the centrally planned economies
have created strong, albeit latent,
increases in food demand, particu-
larly in demand for livestock pro-
ducts. While the indications are that
domestic agricultural production
has not increased as rapidly as food
demand in these countries, the
consequent import requirement
has proved to be unpredictable,
both as to timing and as to content.
The question, more political than
economic, is whether in future
these countries are going to give
priority to the importation of live-
stock products or to the importa-

tion of feeding stuffs on which to
base domestic livestock produc-
tion industries.

1.6 Agricultural Production

1.6.1 Over the decade 1970-1980, world
agricultural and food production
increased (by 2.5% per annum) more rap-
idly than population (1.8% per annum)
except in some of the poorest countries
in Latin America and Africa. Overall, the
world food situation improved substan-
tially over this period, notwithstanding
production instability in some major
importing countries, notably the USSR,
and the continuing vulnerability of the
poorest countries to the vagaries of the
climate and the effects of poor infras-
tructures and distribution systems, and
producer incentives, especially in Africa.

1.6.2 Although there was an upward
surge in 1981, world cereal production
had previously remained relatively stable
at about 1500 million tonnes during the
late seventies. However, cereal consump-
tion continued to increase in line with
population and income growth, and by
the end of 1980-81 stocks had been run
down to an estimated 15% of world cer-
eal consumption. They subsequently rose
to over 20% in 1981-82, significantly
above the level of 18% which has been
estimated by FAO to be about the safe
level for world food security.

1.6.3 The most dramatic increase in the
consumption of cereals has been in the
countries where increased animal feeding
has been an important factor in rapidly
increasing import demand. Net imports
of grains by the developing countries as
a group totalled over 50 million tonnes in




1980-81, at a cost of about US$10,000
million. This contrasts with their net grain
imports of 20 million tonnes in 1970-71
at a cost of US$2,000 million (US$5,000
million in 1980 dollars). However, almost
all the increase was accounted for by
middle-income countries which have
been increasing their feedgrain imports
by around 10% per year. The low-income
countries on the Western Pacific Sea-
board improved their grain production
and reduced their imports substantially
during the 1970s. However, the food situ-
ation throughout much of sub-Saharan
Africa actually deteriorated over this
period.

1.6.4 Although direct cereal consump-
tion has increased as population has
increased, it has already been shown that
except at the lowest and highest levels of
per capita income, people prefer, as
incomes rise, to consume less grain and
to substitute livestock products in their
diets. As a consequence, the trend in
world cereal consumption has been
towards greater use for livestock feed
relative to use for direct human con-
sumption, except during periods of severe
disturbance in world cereals markets, such
as in 1972. This increasing use of cereals
for livestock feed has had important
implications, not only for grain exporters
and importers, but also for the producers
and consumers of livestock products. In
theory at least, a larger ‘feed’ element in
the cereals markets should result in
Increased elasticity of demand and greater
market stability. However, in most of the
more affluent countries, domestic cereals’
Prices are insulated from fluctuations in
‘(’;’:;}'Sn?farket prices. As a consequence,

in these countries does not react

, to world price fluctuations and the bur-

den of adjustment is falling increasingly
on exporters and on the poorest import-
ing countries where nutritional levels are
dependent on imported supplies of food
grains. Although global consumption of
cereals is increasing and the proportion
consumed in traditional areas such as
North America and Western Europe is
declining, supply has become more con-
centrated, with North America becoming
increasingly dominant. The extent to
which these various developments could
lead to increasing ‘residual market’
opportunities for cheap livestock pro-
ducts which are in structural surplus, is a
question deserving further consideration.

1.6.5 From 1970-1980, total world out-
put of meat increased by 34% (i.e. an
average annual rate of almost 3%). Red
meat production (beef, veal and sheep-
meat) increased by 18% but whereas it
accounted for almost 43% of all meat
produced in 1970, its share has dropped
to 37% by 1980. The contribution of
sheepmeat declined from 5.4% in 1970
to less than 4.2% in 1980. Beef and veal
fell from 37.3% to 32.8% over the same
period. Meanwhile, world pigmeat pro-
duction increased by 41% (from 38.7 mil-
lion tonnes to 54.6 million tonnes) and
poultrymeat increased by 77% (from 15.4
million tonnes to 27.3 million tonnes).
Pigmeat and poultrymeat shares of world
meat output rose from 37.1% to 39.0%
and from 14.7% to 19.5% respectively.
This reflects the trend noted earlier
towards the increasing use of cereals as
feed. Pigs and poultry are more efficient
than cattle and sheep as converters of
grain feeds, and grain-fed systems have
shown greater technological adaptability
than pasture-fed systems in recent
decades.
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Infogram 1-VII

WORLD PRODUCTION AND TRADE IN CEREALS
(A) PRODUCTION
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