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Foreword

"The 1980's are to be considered a decade of squan-
dered opportunities in so far as a more equitable
distribution of resources is concerned. The economic
growth registered by certain industrialized countries
in both the East and West ran parallel to the stagna-
tion and recession afflicting Africa and Latin America,
where poverty brought into sharper relief the gap be-
tween the rich and poor nations."' The problems of
hunger and malnutrition are anything but solved and
the food supply needed to meet increasing demand re-
mains one of the key issues to be faced in the coming
millennium.

Assessing against such a backdrop the economic
importance and the role of the cattle industry in its vary-
ing social contexts and surveying its typologies, range
of production practices and the particular development
that distinguishes them are but part of a far more multi-
faceted and complex world than may, at first glance,
seem to be the case. Indeed, understanding and defin-
ing this sector are complicated even further by the
far-reaching changes that have occurred over the last
few years in the agricultural policies and trade rela-
tions of the world's leading agricultural producers as
well as by the rapid transformation in the political and
social fabric of both the former command-economy coun-
tries and those of the southern hemisphere. Then, too,
the ongoing evolution in the modern dietary regimen
and in the consumption patterns of meat and dairy prod-
ucts puts any interpretation of what is happening in
the sphere of wishful thinking and makes any attempt
to define the development prospects for the cattle in-
dustry very debatable.

The crux of these issues is first to be sought in the
economic and social import as well as in the diverse
technological profiles peculiar to a sector of the food
industry that plays a key role in high-income countries,
where the cattle industry is going through an altogether
particular stage of development. Then it becomes a mat-

ter of delineating the development prospects for the
industry's output in areas that by tradition and poten-
tial are surplus food producers. Lastly, it is necessary
to identify the role this industry plays in those coun-
tries where the problem of food deficits must still be
confronted and resolved.

A survey of the cattle industry in such an overall
framework is thus a study from very differing view-
points. It must be approached systematically in terms
quantitative and technological as well as in relation to
the changes in consumer habits and in the world's food-
supply system.

The Cattle Industry: Stock and Output

"The relative importance of the cattle industry's
economic role has varied down through history. Cur-
rently, food production occupies a privileged position in
the developed countries, in nomad societies and in ex-
tensive farming systems whereas the emphasis in the
developing counties is on energy (motive force) input."”
The importance of the cattle industry can thus be quan-
titatively determined by the substance of its stock. The
statistical figures subsume in the same class animals
with very different biological, morphological and func-
tional traits. Examples include the zebu (Bos indicus),
found in large areas of America, throughout most of
Africa and in the extensive regions of Asia and Austra-
lia located in the tropical and subtropical belt; the
domestic ox (Bos taurus), usually found in cold temper-
ate zones; the buffalo, which represents about 10% of
the world's bovine population yet is of particular im-
port and occupies specific functional niches by virtue of
its territorial concentration; i.e. since it makes up one-
fifth of all bovine animals in the 30° N-S belt, it is the
main milk producer® and a particularly efficient source
of labor in tasks that do not require speed.*

Geographically, the developing countries account
for two-thirds and the developing ones one-third of the
world's cattle stock, more than 50% being concentrated
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in Asia and South America. The last decade has seen a
drop in both absolute and relative terms in North
America, Europe and Oceania and a rise everywhere
else. The diminution in the twelve-member EU is the
same period amounted to more than six million head in
the UK, France and Germany, the Union's traditional
leaders.

This dichotomy reflects diametrically opposed so-
cial and production conditions. The decrease in stock is
registered in societies marked by low rates of popula-
tion growth and high-yield production systems, which
in turn have resulted in surplus supply. By contrast,
the growth in stock is found in areas of high population
growth under systems which, whether nomad or exten-
sive, are marked by such low output and a failure to
meet growing consumer demand as to represent in ex-
treme situations man's food competitor. The territorial
range of cattle, their genetic variability and the growth
rates of each geographical area subsume extremely dif-
ferent conditions as to output concentration, economic
importance and management techniques.

Cattle Industry Leaders

The map of the world cattle industry features sev-
eral centers of production. Cattle raising for the meat
industry enjoys pre-eminence in areas where grazing
land and forage supply are plentiful, even reaching peak
specialization levels when labor scarcity is added to
these conditions. The overall 1992 output of cattle and
buffalo meat approached 53 million metric tons, the lat-
ter type being of considerable importance in Asia where
it is mainly concentrated.’” In absolute terms for the
same year, this figure represented about 30% of all
meats, a drop of almost four percentage points over the
preceding decade.

The producers with an output of more than 500
thousand tons of meat yearly are South Africa in Af-
rica, Canada, Mexico, USA in North America, Argentina,
Brazil, Colombia in South America, China, India, Ja-
pan in Asia, France, Germany, Ireland, Italy, Poland,
the UK in Europe, and Australia and New Zealand in
Oceania. North America and Europe account for almost
48% of the world total, a figure that exceeds 66% if the
other developed countries are included. Meat produc-
tion per head of cattle is very similar in North America,
Europe and Oceania, only half that in South America
and less than one-fourth in Africa. The last decade has
seen production increases in both developed and devel-
oping countries, albeit to a greater extent (about 5%) in
the former than in the latter (about 1%), thereby wid-
ening the technology gap between the two.

Milk has played such an important role in man's
life as to have left an indelible mark in history and
myth.’ Advances in dairy milk production are perhaps
one of the fields where genetics, diet and health controls

have been so successful in achieving ambitious goals as
to make it difficult to foresee further developments in
the near future. The 1992 output of milk from dairy cows
was 454,678,000 tons, or 89% of total milk production.’
If to this figure we add that for buffalo milk, the total
reaches 498,035,000 tons, or 97% of world output.

The producers with more than five million tons of
bovine milk yearly are Canada, Mexico, the USA in North
America, Argentina and Brazil in South America, India
and Japan in Asia, Czechoslovakia, France, Germany,
Italy, the Netherlands, Poland, Spain and the UK in
Europe, and Australia and New Zealand in Oceania - a
list that matches almost perfectly that of the leading meat
producers. Europe accounts for 35% of the world total
and 78% of the milk output in the developed countries.

Milk production per head of dairy stock varies
widely in both developed and developing countries. The
former have the highest rate, 6.7 tons yearly (registered
in North America), and it is about threefold higher than
that recorded in the former Soviet Union. The peak out-
put in the developing world is found in Latin America,
a rate threefold higher than that in Africa, which in
turn is one-twentieth the peak in North America. The
rise in the average output per dairy-stock head over the
last decade was 1.7% in the developed and 2.1% in the
developing countries - a rate still far below and inca-
pable of meeting the increasing demand for this
irreplaceable food staple.

Cattle continue to be a significant source of energy
in areas where labor is being replaced at a slower rate
by increases in capital investments.® Of the total energy
demand in agriculture, animal input still amounts to
13% in Latin America, 23% in the Far East and about
14% in Africa.’ It continues to be an irreplaceable means
of production as well as a development factor in vast
regions, especially in countries where capital is a rela-
tively scarce labor resource and on the smallest farms
where technical and financial constraints make the use
of mechanically powered means prohibitive.

The distribution of these bovine production centers
is evidently linked to conducive environmental conditions
as they are concentrated in temperate regions that are
most favorable for grass and forage crops. It also evinces
the existence of specialization factors in stock manage-
ment and differentiation in breeding systems.

Endogenous Specialization Factors in Cattle Breeding

The cattle production centers are correlated to
endogenous specialization factors that have promoted
their development and enabled them to achieve peak
performance under optimum conditions. These factors
include (i) favorable agronomic conditions and particu-
lar structural facilities; (ii) the use of bio- and
mechanical technology in management; (iii) improved
breeding practices and advances in health and disease
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prevention and treatment; (iv) upgraded infrastructures
for slaughtering and the production, storage and mar-
keting of meat, milk and dairy products; (v) improved
breeder training and farm management; and (vi) whole-
sale price levels.

(i) Favorable agronomic and structural con-
ditions are among the key factors in the
development and specialization of the cattle in-
dustry. Rainfall distribution and soil composition
are the main factors affecting this production.”
Favorable agronomic conditions are common to
all the cattle-breeding centers, including the en-
tire Mediterranean Basin, where the
concentration is greatest in the northern areas
which enjoy a better rainfall distribution, water
supply and soil make-up than the southern areas.

Systems of land holding or ownership and the size
and fragmentation of farms can be important limiting
factors." Small holdings are a particularly important
barrier to technical advances in breeding'® that are
aimed at increasing labor productivity and capital re-
turns and that depend for their introduction on optimum
size."” Meat production in particular is closely linked to
land supply, large holdings and mainly extensive breed-
ing operations.

(ii) Cattle raising has contributed more than that
of other animal species to increase labor and land pro-
ductivity throughout the historical process of intensive
agriculture by supplying energy and containing food
competition with man via his capacity to exploit other-
wise unusable by-products. One specific trait of the cattle
industry is its being a processing system of available
forage as well as of farm and agribusiness by-products.
The low cost supply of feed - efficient dietary regimen' -
is synonymous with productivity in all environments.
The progressive rise in acreage yields for forage crops
and improvements in pasturage management have in-
creased the number of cattle per unit of area. Advances
in farming systems on the other hand have resulted in
higher yields of crop by-products or of their industrial
processing output, thereby enhancing the complemen-
tariness between crop and livestock raising that was
already noted in the first agricultural revolution of the
1700s."”” The development of cattle rearing in tropical
zones implies grazing land, given that the latter (both
in the circumstances and in the environments where they
are most frequently encountered) are the most economi-
cal source of food for ruminants.'

(iii) The advances in breeding genetics have influ-
enced the yields and specialization in cattle raising, and
those in health and disease prevention and treatment
meat productivity and quality output in all environ-
ments."” Those countries in which these innovations
have spread more widely have achieved growth rates
in supply that exceed those of demand. The structural

surpluses in the twelve-member European Union, the
results of breeding, health and veterinary advances in
the cattle industry, have necessitated the reduction of
existing stock so as to reduce supply.®

(iv) The availability of infrastructures, cattle
slaughter and processing and storage facilities of meat,
milk and their by-products which meet the most rigor-
ous international standards of technology is another
condition for development and specialization in the
cattle industry. No industry can grow if infrastructures
do not develop along with techniques. The efficiency of
laboratories and diagnostic, disease prevention and vet-
erinary treatment facilities is essential to the cattle
industry's pipeline, while slaughter houses and infra-
structures for processing, storage and health-sanitary
inspection are strategic to product marketing." An effi-
cient land and sea transport system is a preliminary
necessity for industry development in a market that is
increasingly open to global trading practices.

(v) Improving human resources in production is an
idea acquired over time. Some analysts have emphasized
without qualification the fundamental role of human re-
sources and technology in developing competitiveness,
even to the point of concluding that "education and infra-
structures are the backbone of development."* Upgrading
the education and professional training of breeders is thus
a key production factor, especially where specialization
is most advanced and high levels of output achieved, i.e.
in all those conditions where the achievement of a satis-
factory economic performance is closely linked to stock
health and proper dietary regimen.

In the evolution of social organization, the growth
of the role of the family-run farm, which arose from the
ruins of feudalism in Europe, is an important stage of
industry development. Studies of production systems in
transitional societies and developing countries indicate
that the family farm can be an effective instrument both
in overcoming the old social and land-holding systems
and increasing output.” For example, it is a known fact
that increasing crop acreage diminishes the productiv-
ity of the land and labor, and in Africa the complexity of
social relations is one of the main elements hindering
growth of output. Attaining better resource distribution,
especially land, and the overcoming of social barriers
that still separate breeders and farmers can become fur-
ther growth factors for the cattle industry.

(vi) The price levels of cattle products have been
the main impetus to specialization and intensive pro-
duction in the EU. The current situation of surplus
production within the EU is the result of the simulta-
neous existence of areas that are markedly deficient and
others of enormous production potential, the enactment
of the EU's preferential trade policy and the pegging of
prices at levels above those of the international market
and, hence, very favorable to breeders. Conversely, low
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prices would result in delaying the introduction of in-
novations and increasing output levels. More favorable
environmental situations and better overall conditions
for the spread of endogenous factors encouraging spe-
cialization in the cattle industry combine to differentiate
typologies, breeding systems and the growth of supply
rates.

Cattle Breeding and Supply-Control Systems

Cattle breeding operations can be classified into
three general types: more or less extensive grazing,
semi-grazing and more or less intensive stabling.” The
technical criteria underpinning this classification are
the various stabling methods®™ and feed regimens,
whereas the economic parameters used to differentiate
them include the varying ratios of production inputs
(land and labor) and capital outlays per head. The sys-
tem classification above thus ranges from the less to
more capital-intensive per head of raised stock.

As a rule, it can be stated that the more plentiful
the supply of the above factors (i.e. less expensive), the
more economically convenient its use. Thus, extensive
grazing systems prevail wherever land is abundant and
labor cheap, and, conversely, intensive stabling is the
rule wherever land is scarce and the labor supply rela-
tively so. Intermediate approaches are linked to land
supply and the extent to which labor and capital re-
place each other, e.g. extensive systems prevail wherever
capital is scarce. Increases in capital investment in the
various breeding systems is usually associated with in-
creasing output specialization, diversification of clinical
disorders, high yield rates and raises in demand.

Seen from the standpoint of health, the evolution
of breeding systems is linked to the diversification of
clinical disorders and diseases, which become a limit-
ing factor whenever cost increases for systematic
veterinary care and management of the herd are not at
least offset by an equal rise in market value. Attaining
perfect health conditions is in effect a hardly realistic
assumption even in the most advanced breeding sys-
tems. Indeed, it is so to such an extent that the presence
of sub-clinical pathologies is thought to be an insur-
mountable barrier and, as an alternative to extreme
productivity conditions, it may be more economically
viable to reduce performance and concentrate more on
sources of animal resistance to pathogens or turning to
breeding and management practices that are integrated
with the environment and the region. "Agriculture in
the year 2000 will be increasingly viewed as an interac-
tion of the environmental and social systems, thereby
expressing on the one hand a respect for nature and on
the other the new demands of the consumer."*

Yet the possibility to increase overall supply as well
as that from semi- and full grazing systems depends on
the progressive use of ever more intensive practices to

enhance the yield of production factors. Indeed, it can
be stated that expansion, i.e. the global increase in ar-
able land, is an option that is practicable only with the
utmost caution. Experiences under way in certain South
American countries and the increasing awareness to-
wards environmental issues indicate that it will be
increasingly difficult to continue along some of the
paths employed to date to raise output. The current at-
tempt by European countries to reinstate extensive
practices is linked to surpluses and a considerable, al-
together particular pressure from livestock on the land.
Here the support for extensive grazing is aimed at re-
stricting output and environmental impact, and can be
viewed as a transitory measure designed to stimulate
the development of new breeding models integrated with
the agro-industrial system and the surrounding area.
With which typologies and where will cattle raising de-
velop, what will the rise in supply rates be and for what
products, all these questions are linked to a number of
factors that are exogenous to the system of the cattle
industry.

The Cattle Industry: Exogenous Factors and
Consumer Patterns

The evolution of breeding systems has also been a
response to the development of consumer patterns,
which have changed along with variations in a number
of factors outside the cattle industry that have combined
to determine its growth rates. Of these factors, popula-
tion increase plays a key role in determining the extent
of demand. Yet, on the other hand, a good part of con-
sumer-behavior modelling is based on the assumption
of a direct long-term relation between consumption and
income.” Consumption in actual fact is linked to com-
plex behavior patterns that change in relation to both
the above factors and to the variation of cultural mod-
els, which can profoundly influence consumer responses
and change their preferences over time.” Cultural evo-
lution and the intensity of population migrations® have
historically provided the basis of behavioral change and
once again may prove decisive, more so than other fac-
tors, in directing the growth of food consumption.

The outlook on the threshold of the twenty-first
century can be defined, at least in a first approxima-
tion, by the rate of population growth® and average
income per capita. According to FAO demographic pro-
jections, the average yearly growth rates of the world's
population for the period 1980-2000 will be 1.6% world-
wide, 1.6% in Asia, 3.1% in sub-Saharan Africa, 1.8% in
Latin America, 0.4% in the OECD countries and 0.5%
in the east European countries. It follows that demand
will be greatest wherever in actual fact production con-
ditions and output levels are less favorable. The
countries in the worst situation are thus in sub-Saharan
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Africa, followed by those in Latin America, although by
virtue of their greater supply of resources the latter are
projected to raise production by an average yearly rate
of 2% and, hence, to offset the demographic increase.
The prospects for improvement in the average
annual income per capita are more debatable. Projec-
tions by the World Bank indicate an average yearly
growth rate for 1980-2000 of 2.3% in the developing and
2.1% in the industrialized countries.” This is an essen-
tially optimistic outlook that, at least for the developing
countries, further aggravates the food-demand situa-
tion. The last few decades indicate two other prevailing
trends: a greater increase of consumption rates in de-
veloping rather than developed countries, a reflection
of a stronger demographic trend, and a general shift in
food demand patterns "away from traditional staples
(which can vary from region to region) to other cereals
and other staples, especially livestock products."® The
demand for these latter is thus seen as very dynamic,
with important consequences for production and breed-
ing systems, the determination of future consumer
patterns and the world market for these products.

Consumption Models and the World's Food
System

Consumption models have changed greatly over
time. Those of Europe's peoples have had a historical
role in the spread and reproduction of dietary habits,
attaining such an importance "in the wake of the broad
migration stream of these populations in the 19th cen-
tury" as to become a "Western model" towards which
consumer patterns tended to gravitate. For example,
meat consumption in France around 1840 was at the
same level as that currently found in developing coun-
tries, and in the same country among the changes in
the consumption of staples that of livestock products
"almost tripled from 1850 to 1951"* and "meat became
the food around which meals centered.”" The Western
model, even with its differing features,* calls for an in-
crease in total calorie and protein intake, the latter being
provided by a progressive increase in animal proteins.
Influenced by Western cultural and nutritional models,
these dietary habits have spread, albeit to lesser ex-
tent, to countries with markedly differing socio-economic
structures to their agro-food production and distribu-
tion systems. Thus, meat in Japan accounted for slightly
more than 1% of daily calorie intake in 1951 but almost
13% by 1981. This Western model, with its increased
consumption of livestock products, is now spreading in
a similar way throughout the developing countries.

There are striking disparities in the consumption
of meat, milk and dairy products from one country to
another as well as between differing areas of the same
country and between social classes. "The population in

developing countries, which accounts for 70% of the
world's total, consumes 60% of all calories but only 30%
of these are of animal origin."** The estimated yearly
consumption per capita of beef in the developed coun-
tries is about five-fold higher than in the developing
ones and almost eleven-fold higher than in the coun-
tries of the Far East.* Milk consumption is ten-fold less
in African countries than in North America and Eu-
rope.”® The role of cattle breeders in the world's
food-supply system is at any rate a fundamental
one, and all the indicators suggest that this posi-
tion will continue if not grow in importance.

Other favorable factors contributing to changes in
the consumption patterns of meat and dairy products
include migration flows from poor to wealthy countries,
urban population rise in Third World countries and the
imitation by the rural populace of urban consumer hab-
its.?” The differences in consumption between developed
and developing countries suggest that differing devel-
opment paths for the cattle industry can be traced in
the world's food-supply system. While development in
the latter will mainly concern production, the empha-
sis in the former will probably be on the outlet end of
the pipeline, i.e. food processing and marketing activi-
ties will increasingly come to dominate production and
consumption.

Deficit and Surplus Areas

The balance between rising demographics and the
growth of output has always been a precarious one, and
only in the last two decades has the increase in the food
supply been able to meet the increase in demand. An
analyses of the production and consumption of meat and
dairy products indicates the existence of deficit and
surplus areas, the latter playing a decisive role in the
balance of the world's food supply and their dynamism
being in large measure linked to the former.

A market analysis by commodity evinces certain
trade differences in meat and milk and a geographical
survey contrasting phenomena between areas. Europe
and Oceania are the two main export zones in the world
beef trade, together accounting for 93% of total 1992
intercontinental exports.* By contrast, the
est beef deficit was Asia, where Japan anc
of Korea account for 67% of that contine
ports, followed by the area comprising the USA and
Mexico. The main beef importers in Europe are Italy,
ranking third behind Japan and the US, then Greece,
both of which import beef from Eire, the Netherlands,
Germany, Belgium and France. The only African coun-
try with a marked beef deficit, with imports of 134,651
metric tons (t), is Egypt. Thus, the beef trade essen-
tially concerns the developed countries, which adjust
amongst themselves deficits and surpluses, whereas all
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of Africa, most of Asia and many of the countries in the
Americas are relegated to the trade margins. Beef ac-
counts for 40% of all meat traded and 45% of total
market value.

A geographical analysis of the international milk
market shows certain features that differ from the beef
survey. The main difference is to be found between fresh
milk and the powdered and condensed products. The
former is limited in range to specific areas of deficit and
surplus for obvious technical reasons. In the Americas,
the US surpluses are taken up by Mexico and those of
Uruguay by Argentina. In Europe, where fresh milk
accounts for 94% of total world trade in this product,
the leading importer is Italy (1,553,091 t in 1992), which
takes up most of Germany's 1,602,960 t in exports, al-
though this is trade between neighboring countries with
a similar and reciprocal development profile.

Trade in powdered and condensed milk has none
of these traits. Here are to be found vast deficit and
very restricted surplus areas. Germany and France are
the world's leading powdered milk exporters, followed
by New Zealand and Australia, these latter having the
same market share. All the countries of Africa, Asia and
Latin America (excluding Uruguay) are net importers
of powdered milk. Europe is the only surplus area for
condensed milk, Germany accounting for 74% of the
world's total exports.

If we combine these data with those for beef
and fresh milk, the world trade picture that
emerges brings to the foreground the enormous
differences in food supply between the developed
and developing countries - a profile already seen
in consumption patterns. It indicates too that,
although achieving a secure food supply has held
center stage for most of the developing countries,
the results to date are far indeed from the initial
goals.” Demographic pressure, environmental de-
terioration, the instability of the world's economic
system and the differing rates of productivity
growth have widened, despite efforts to the con-
trary, the gap between surplus and deficit areas.

The Outlook for the Cattle Industry

The future prospects for the cattle industry and
its market developments depend on a series of factors.
These include a prompt PAC accord, greater interna-
tional coordination in agricultural policy, liberalization
of trade in agricultural commodities and the reduction
of the effects linked to surpluses in this produce in Eu-
rope, as well as demographic pressure, income dynamics,
and the migratory flows between countries and between
town and countryside.

Generally speaking, a reduction of agricultural

subsidies in'the OECD countries and, especially, a new
PAC agreement should cause a short-term rise in the
price of food staples,” particularly of meats and to a
greater extent of pork and poultry. While this repre-
sents a development factor for the cattle industry,
especially wherever there are the most favorable pro-
duction specialization skills,*" it will also produce
adverse effects on importers of these commodities, es-
pecially those countries lagging in economic
development that even now evince low levels of con-
sumption and depend heavily on imports of a basic food
as irreplaceable as milk. This staple plays a strategic
role. Beef, for example, can be effectively replaced by
alternative meats, which are even cheaper, more con-
venient and plentiful than the energy and protein inputs
needed to produce them. By contrast, bovine milk and
dairy products have no substitutes that are either as
readily available as those for beef, or that have the same
nutritional and physiological value. Cattle in this sense
is a strategic industry, even to the point of relegating
beef to the status of a milk by-product. The future im-
plications for the dairy industry, then, are that it will
be all the more important wherever conditions are dif-
ficult or extreme. Given the further trade liberalization
among industrialized countries, various studies see ris-
ing prices as the long-term outlook for the world beef
market.* '

The future prospects of the cattle industry
as a whole appear to be favorable, especially in
those areas where immediate production condi-
tions are best. On the other hand, demographic
pressures, income dynamics and changes in di-
etary habits are factors that tend to increase the
demand for the industry's commodities. However,
unless efforts are coordinated and financial and
human resources concentrated so as to determine
the conditions (health above all) needed to in-
crease bovine output in the less favored zones,
there seems to be no way to narrow the gap be-
tween surplus and deficit areas. At any event, the
cattle industry is on the whole less in food com-
petition with man than other livestock operations.
Yet, as it still depends on the supply of natural
resources, including water, needed for forage
crops, the reduction of arable land and the deple-
tion of water resources for fodder production may
become the main factors limiting the cattle
industry's development.

Conclusions
As they emerge from the present context, the fu-

ture prospects and the economic functions of the cattle
industry stand out clearly in all their importance. The
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veterinarian and disease control play strategic roles in
this connection. The former is the physician of an ani-
mal organism that must be reared in the healthiest and
cleanest conditions possible so as to meet man's grow-
ing food demands. The latter is the instrument needed
to achieve this end.

Accounting for nearly 30% of the world's meat, 97%
of its milk and contributing about 20% of the energy
input needed in Asia, Latin America and Africa for ag-
ricultural production, the cattle industry occupies a
strategic position in the world's food-supply pipeline.
The growth rates of the industry's commodities depend
on both endogenous and exogenous factors, which com-
bine to differentiate productivity in the areas where the
cattle industry is found. The more favorable rearing
conditions enjoyed by the developed countries with re-
spect to the developing ones so markedly separate these
two worlds as the 21st century approaches as to give
rise to extensive social phenomena, the dynamics of con-
sumption models and the global food-supply system
being projected for the near future.

The imbalances in population distribution between
the developed and the developing nations, between their
respective demographic and development rates, and the
migratory fluxes represent the major factors of growth
and the differentiation of a demand that will inevitably
rise at higher rates in the latter. Then, too, variations in
the supply of natural resources and the growth poten-
tial of the other production factors outside the cattle
industry will affect its spread, typology and development.

Population increase, technology advances and ac-
companying changes in dietary regimen, the rapid rise
in urban population and the spread of a 'Western model'
around which the consumer preferences of the develop-
ing countries seem to turn are fuelling the growth of
the consumer market and the nutritional habits that
accord to wheat and cattle a privileged position with
respect to traditional staples.

Meeting a growing demand for livestock products
is possible only through the progressive introduction of
innovations and intensive production practices. Demo-
graphic pressure is so strong that wherever forage crops
can be grown there is no need to think about planting
polyennial pasture grasses.” On the other hand, an
unbalanced nutrition is the main factor inhibiting high
livestock yields.** The search for more readily digest-
ible fodder is thus one of the ways to follow in attempts
to boost land productivity rates.

Supporting the spread of extensive production
methods in Europe appears to be a transitory phenom-
enon linked to food surpluses amid prospects of
developing breeding techniques that can be integrated
with the agribusiness industry in a territorial context.*
Extensive techniques seem at any rate to retain a stra-

tegic importance wherever alternatives to land and graz-
ing resources are non-existent.“** Noteworthy here is the
fact that most of our knowledge concerning the vari-
ables influencing the quality of pasture grasses derive
from surveys conducted in temperate zones and that
the key to the best exploitation of these resources is the
specific study of environments which do not admit of
alternative uses. A similar observation may also hold
true for other fields of research, including cattle dis-
ease prevention, which should direct future efforts to
those geographic areas that today are less studied and
where greater increases in both demand and output
growth rates are most likely.

It can be assumed that beef and dairy prod-
ucts will continue to be less important in the
human diet than other staples of animal origin,
although to a differing extent for milk and dairy
products with respect to meat (and the former to
an even smaller extent than the latter two). Breed-
ing to improve local and still unexplored stock,
identifying animals with greater stress tolerance,
advances in health and clinical veterinary medi-
cine, and more effective techniques in
disease-prevention and treatment are the lines of
research and experimentation to be followed in
milk production. It is likely that in the cattle in-
dustry, too, it will be necessary to enhance the
differentiation of breeds and production special-
ization so as to stimulate and exploit in each
geographic area the varying agronomic and cli-
matic potentials as well as the genetic ones of local
stock so as to upgrade output performance and
enhance disease resistance. The pace of develop-
ment and dissemination of these new technologies
will depend on a number of factors, economic,
social and political, and on the direction we give
to research.
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