








by Raymond L. Nace

INCE the dawn of civiliza-
tion, population growth and the expan-
sion of human activities have depend-
ed on man’s ability to surmount the
natural restrictions of his environment,
including the amount and distribution
of water,

Water development and water poli-
cies always have been important, as
is evident from the many measures
taken to control its distribution and
use, beginning with the ancient Sum-
erians of Mesopotamia and becom-
ing ever more complex with the pas-
sage of time.

Even so, water problems are becom-
ing increasingly critical in many re-
gions, including areas in developed
countries where water is relatively
abundant. The reason is that in many
regions problems are less apt to
relate to water quantity than to its
quality.

Broadly stated, water problems are
few but basic: distribution in space
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Man's

perpetual quest
for water

We are now at mid-point in the International Hydrological Decade, spon-
sored by Unesco. Since January 1, 1965 this vast programme has mobil-
ized hydrologists the world over for man’s first concerted attempt to
take stock of his diminishing fresh water resources and to co-ordinate

world-wide research on better ways of making use of them.

Here,

Dr. Raymond L. Nace, the noted American hydrologist, examines the
historical and scientific background of the problem, and describes some
major areas where this international co-operation has been in action.

(too much or too [ittle); distribution in
time (too much in some seasons or
years and not enough in others); che-
mical quality (too highly mineralized;
lacking in desirable minerals; contain-
ing deleterious minerals); and pollution.

Well-intentioned individuals speak
confidently of surmounting all prob-
lems by achieving mastery of the
environment. This is an illusory goal.
Man first must master himself. The
plain fact is that he has not done so,
and because of this he has so com-
pletely upset the natural environmen-
tal system in which he evolved, that
he no longer knows what his place is
in the system except as an element
of disorder.

We do know that water has a vital
role in every earth environment from
the depths of the sea to the highest
mountain; from the driest desert to
the wettest rain forest; and from the
tropics to the polar ice-caps. It also
has a role in every activity of man and
beast.

Thus far, our attempts at “mastery
of the environment™ have been mere
short-sighted tinkerings with the land-
scape. Meanwhile, other human act-
ivity has brought on unwanted, unfore-
seen, and poorly understodod side
effects.

Human activity already has con-
taminated the entire world ocean, the
atmosphere, and even the remote ice
caps of Greenland and Antarctica.

Most rivers are polluted to some
extent and many are nauseous open
sewers. Plant cover and soil fertility
of vast areas have been destroyed.

Parts of the story of human despo-
liation of the earth have been told

CONTINUED NEXT PAGE

Even in countries where rainfall is
abundant there may be a lack of the
right kind of water where it is most
nzeded, especially in the large cities of
the world. To overcome this problem
river water is re-cycled and re-used
many times. Thus, before being
returned to the rivers, water from the
sewers of large towns goes through a
treatment process. It passes through
aeration tanks which supply the

oxygen needed by the micro-organisms
that break down and destroy harmful
organic matter. Here, at a sewage
treatment plant in the Paris area, treated
water is piped into the Seine. It will
probably be extracted, purified and

used again several times before finding
its way to the sea.
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PERPETUAL QUEST FOR WATER (Continued)

Conflicting theories

on the last days of Mohenjo-Daro

many times. But the whole story can-
not be told because not all of it is
known and the story has not yet ended.

The problem is not mastery of the
environment. The problem is whether
nature can be preserved in some sem-
blance of order and whether civiliza-
tion can survive its own impact on
nature.

The facts of history vis-a-vis the
plight of most of mankind today are
sufficient evidence that the problems
of man and his environment are not
problems of the men of individual
nations. They are problems of all men
and all nations.

This is especially true of water. The
mobility of water is one of its most
useful properties, but it also gives rise
to serious problems, both practical
and scientific, international as well as
national.

* % %

IRRIGATION IN ANTIQUITY. Over
the past 7,000 years men at some
time and place have been trying to
increase the supply of fresh water,
or at least to increase the share used
before its inevitable return to the sea.

Ancient man, like modern man,
evidently loved sunshine and dry
warm weather. But in order to prosper
and multiply in dry areas, a change
was needed more profound than the
transition from nomadic hunting and
herding to sedentary farming. Crop
farming without irrigation is precarious
to impossible in dry areas.

Extensive irrigation, however, re-
quires community effort for water
diversion, maintenance of works, and
allocation of water, and these can be
achieved only through effective social
and political organization. Civilization
may have been a result of man's
unwillingness to accept the limitations
of geography and his search for means
to circumvent these limitations.

Following the ice age, climatic con-
ditions identical in all essential aspects
with those that prevail now were estab-
lished at least 5,000 years ago and
perhaps 8,000. The Near East and
Middle East already were arid to semi-
arid, and it was there that the early
civilizations arose. This was no mere
coincidence, for the reason noted
above. Climate determined the locale
for the rise of civilization.

Looking at the long history of water
management, it is surprising that the
water cycle has been a mystery to man
during most of his history. Sumerian
knowledge about hydrology is proble-
matical. Writers of their cuneiform
inscriptions were concerned with milit-

ary exploits and practical matters,
rather than with intellectual adventures.

The people, however must have had
extensive practical understanding of
running water, else they could not have
operated a large and complicated irri-
gation system on the Mesopotamian
plain. They had such a system at least
as early as 4000 B.C., and perhaps
much earlier. They and their succes-
sors held sway over a region of
about 20,000 square kilometres, and
much of this was irrigated, though not
all at the same time. The Sumerian
irrigation system was a marvel, not
only because of its size but also
because of its long existence.

Salinity and siltation plagued the
irrigated fields in varying degrees from
very early times, but the Sumerians
learned to some extent to cope with
the problems. So did their Semitic
successors, and irrigation continued
until the middle of the twelfth century.
Hulagu Khan's invasion in the thir-
teenth century has been blamed for
devastating Mesopotamia, but the area
had been essentially abandoned a
hundred years earlier.

Judging from experience with modern
irrigation methods, it is doubtful that
any modern system will last for a
length of time even approaching that
of Mesopotamia. In the vast and fer-
tile Indus Plain of West Pakistan live
more than 30 million people. An enor-
mous irrigation network supplies about
9 million hectares of land (90,000 square
kilometres). More than 2 million hec-
tares already have been lost by salin-
ity and waterlogging, and current
annual losses are about 40,000 hec-
tares.

The Indus Plain is only one example
of irrigation problems. Dry areas
naturally tend to have salty soil and
ground water because not enough
water moves through the local water
cycle to flush salts away. Successful
irrigation requires application of suffi-
cient water for flushing and sufficient
movement of ground water or drainage
water to actually remove the salts from
the irrigated area. Where drainage is
inadequate, waterlogging aggravates
the problem. Many tens of thousands
of hectares annually are lost to pro-
duction by salinity and waterlogging,
principally in Asia, Africa and North
America.

Organized large scale irrigation agri-
culture arose in the Nile Valley around
3400 B.C., following an antecedent
period of small scale local develop-
ments. For a variety of reasons, the
problem of irrigation there was far
simpler than in Mesopotamia. Simple
flood-basin irrigation practice was
followed, first on the left bank only.
Later, when basining spread to the
right bank also, constriction of the river

by both banks raised serious problems
during high floods.

During the twelfth Dynasty a brilliant
plan evolved to mitigate this problem—
the Fayum project. This project used
the Fayum depression as an off-stream
reservoir into which excess waters
were diverted, forming Lake Moeris in
the desert 50 miles south-west of Cairo.
During years of deficient flood water,
stored lake water was led back to the
vailey.

The Egyptian irrigation system was
unique. The irrigation basins were
lavishly flooded, but only once each
year. Sand and gravel beneath the
valley soil provided good subsurface
drainage. There was no need for irri-
gation canals or drainage ditches, and
no general problem arose of salinity
or waterlogging of soils. The annual
deposit of silt obviated the need for
fertilizer. It will be interesting to
observe the future of the Nile Valley
with a modern irrigation system, includ-
ing a large up-stream reservoir where
much of the sediment will settle out of
the impounded water.

* * %

FLOOD PLAINS AND CITIES. Mod-
ern peoples are not the first to build
cities on river flood plains. Mohenjo
Daro and Harappa, the archaeologically
famous cities of a civilization that
flourished on the Indus Plain during
2500-1500 B.C., got into trouble be-
cause the people did not understand
or could not cope with the interactions
of land, water, vegetation and man in
a flood-plain environment.

The civilization deteriorated during a
long period before it finally dis-
appeared. A common supposition has
been that the Harappan culture was
based on irrigation agriculture and that
it was defeated by soil salinization.
However, some authorities say that
evidence is lacking of any irrigation
structures in Harappan times.

A recent theory is that the Harappan
towns were destroyed by repeated
flooding.  Massive masonry walls
around Mahenjo-Daro failed to protect
it and it was engulfed and filled with
silt. The nature of these floods was
unusual.

A flood plain is exactly what its
name implies—a land form built by the
river during flood flows. A river is in
flood when it overtops the banks of its
channel. Overtopping is a normal
recurrent event with most rivers, and
minor flooding occurs every two or
three years. Higher floods are less
frequent. Indus floods in Harappan
times, however, seem to have been
different in nature.

According to one interpretation,
some unidentified geological event
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MAN’S PERPETUAL QUEST FOR WATER (Continued)

® A world approach
to the water crisis

IVERS of the world
that reach the sea discharge about
30,000 cubic kilometres of water
annually, and this is about 30 per cent
of precipitation on the continents.
However, only about 50 per cent of
river discharge has been actually
measured, the rest being estimated.

The Amazon, largest river in the
world, had never been measured until
1963-64, when a joint Brazilian-United
States expedition aboard a Brazilian
navy corvette measured it three times,
once at high-water stage, once at low-
water stage, and again at an inter-
mediate stage.

The average flow was found to be
about 175,000 cubic metres per second,
or about 5,540 cubic kilometres per
year. This is roughly 18 per cent of
the discharge of all rivers of the world.

According to these measurements,
the Amazon is nearly twice as large
as had been estimated earlier. These
measurements alone upset earlier
calculations of the world water budget
and illustrate why large-scale measure-
ments are important.

Water science is handicapped by
unsatisfactory techniques and instru-
ments for measuring many hydrological
phenomena, especially on the very
large and very small scales.

How, for example, does one measure
the rate of movement of ground water
through an aquifer underground? How
does one measure evaporation from
a whole continent or from the world
ocean? These cannot be measured
directly. They can only be estimated
by measuring related phenomena from
which computed values can be derived.

Evaporation and transpiration are
important because they dissipate a
large share of precipitation on land
areas. Because of evaporation, man-
made lakes are not unmixed blessings.
In arid areas lakes may evaporate
annually a layer of water equal to their

surface area and up to three metres
or more in thickness.

Evaporation plus transpiration are
usually computed on the basis of solar
radiation, wind speed, air humidity,
temperature and other factors. Late
in the seventeenth century, the British
astronomer Edmund Halley, based on
a brief experiment in his London
quarters, estimated that annual
evaporation from the warm Medi-
terranean sea was three feet (about
90 centimetres). The estimate was
low and the modern estimate, averaged
for the world ocean as a whole, is
about 100 centimetres.

Measurement of precipitation has
been practised systematically over an
increasingly large part of the world
during nearly two centuries. The first
European meteorological network was
established in 1780, with its eastern-
most station in Hungary. Europe and
part of North America are now
reasonably well covered, but precipita-
tion on vast areas in Asia, Africa,
South America, polar regions and the
seas is virtually unknown,

The last ice age ended some
10,000 years ago, but much of the
world is still locked in deep ice.

The great ice-caps of Greenland and
Antarctica contain nearly 80 per cent
of all water outside the oceans.
Alpine, piedmont and valley glaciers
are widespread; shelf-ice and pack-ice
cover vast expanses of the polar seas;
and permafrost (permanently frozen
ground) occupies vast areas of Siberia,
northern Europe and northern North
America.

The total volume of ice-caps and
glaciers in land areas is about
26 million cubic kilometres, while all
other water in the continents amounts
to only about eight million cubic
kilometres.

Evidently, much of the world is still
in an ice age, but relatively little is
known about the frozen areas.

The great ice-caps seem to be stable,
but considerable difference of opinion
prevails about whether the ice masses
are growing, shrinking or merely being
maintained. It is important that this be
determined because the ice areas are
great weather factories and their
melting would cause a rise of sea level.

The total land area of the world is
149 million square kilometres. About
15 million square kilometres is under
permanent ice cover. Another 22 mil-
lion square kilometres is in permafrost,

comprising 22 per cent of all the land
area in the Northern Hemisphere.

Nearly 40 million square kilometres
is extremely arid to arid. Considerable
areas are high-altitude mountain
masses.

in all, more than half the world's
land area is basically inhospitable for
human occupation. Despite man's
great adaptability, he has made
relatively little encroachment in the
inhospitable areas.

Burgeoning population, however,
inevitably will place increasing pressure
on parts of the world that are now
relatively uninhabited but which
contain a wealth of natural resources,
including water. These are the fron-
tiers of the future and their full use
will  require pushing further the
frontiers of knowledge because the
new areas are poorly known and
experience in their occupation is small.

IVING standards in all
societies are closely related to water
use. High living standards require
high rates of water use for agriculture,
industry, public services and house-
hoids. The extent to which develop-
ing countries can forge ahead is link-
ed to their ability to develop water
resources.

In some countries per capita use of
water is only about 100 litres per day.
In some industrialized countries water
use is sixty times greater. The
disparity between living standards is
even larger.

Lessening of the disparity will
require, not only more water use, but
more use per capita. In view of
prospective population growth in
developing countries, the problem is
formidable. The developed countries
themselves have serious problems.
Doubling of population may entail
doubling of water use merely to
maintain existing standards. The
situation in the United States of
America is illustrative.

Per capita use of water for all pur-
poses other than hydroelectric power
generation in the United States is
about 6,100 litres per day. This is a
very high rate of use compared to that
of most other countries, even those
which are highly industrialized. How-
ever, it is only a small part of the
average total national water supply.

In some areas water is re-used many
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HEN Ulysses S. Grant was
President of the United States he was
widely quoted as saying: ‘| only know
two tunes. One is “Yankee Doodle”
and the other one isn't.' Any discus-
sion of cultural policy in the United
States must first come to grips with
the popularity of anti-intellectualism
and anti-culture throughout its history
that is implied by that presidential
quote.

To be sure, theatres were built and
used before the revolutionary war,
concerts were a monthly event in
many cities, travelling opera and
theatre companies found eager au-
diences all over the American conti-
nent. However, these events and
circumstances were almost entirely
reflections of an American need to
become part of European civilization,
to express inner appetites by feasting
on the riches of an inherited culture.

It should also be pointed out that
pockets of real creativity were active
from colonial times forward among
subculture groups. The Moravians
maintained a rich musical tradition in
the forests of Pennsylvania and North
Carolina, for instance. When events
in Europe forced political exile on
special groups as did the French

CHARLES C. MARK s Director of the Office
of State and Community Operations at the
National Foundation for the Arts, In the United
States. The author presents a complete
survey of this subject in * A Study of Cultur-
al Policy in the United States °, pubfished
last year by Unesco in the series: “Studies
and Documents on Cultural Policies.”

Originality
and tradition
In American

culture

by Charles C. Mark

Revolution and the German insurrection
of 1848, the United States received a
cultural injection as these people
carried on traditions of culture as part
of their new life.

However, the main stream of Ameri-
can civilization before the twentieth
century did not value the arts, parti-
cularly American manifestations of the
arts. Only a small percentage of the
population showed concern for artistic
quality and permanence. The majority
made new art as they pioneered a new
country and it was decades before
these nove! expressions were allowed
stature.

Three points must be borne in mind
in order to view American cultural
history properly. Most important is
the fact that the United States was
entirely a nation of immigrants im-
ported from other cultures. The only
indigenous culture was that of the
Indians who were driven from their
land and destroyed as a people. Amer-
ican folk culture as it developed with
time (and it did develop) is a synthesis
of European, African, and to a much
lesser extent, Asian culture.

The second point relates to the
importation of other cultures and the
predominant motivation of the early
settlers. Essentially, the United States
was a nation of farmers until the mid-
nineteenth century, a nation which
colonized and exploited itself. Its
cities were trading and supply centres
for the trek west to new lands. People
came from small, soil-poor farms of
Europe directly to the endless rich

prairies where they could own as much
land as they could cultivate and
protect.

These were hardy, frugal, hard-
working yeomen willing to struggle
against man and nature, but cultivated
music, dance, or painting were not part
of their lives. They brought their
peasant culture with them and practised
it in the settlements they built to
resemble “home”. Europeans are often
astounded today to find that there are
whole areas of some states where
English is not the common language,
but rather German, Norwegian, ltalian
or Basque.

The third factor influencing cultural
growth in the United States was the
Protestant religions. Beginning with
the Puritans whose beliefs allowed for
only service to God and one’s occupa-
tion, the other developing sects
added fine variants aimed at repress-
ing instincts toward the arts. All of
the arts were expressly forbidden by
the Puritans, including bright colours
for clothing. As late as the 1870s,
the leaders of the Baptist, Methodist
and Presbyterian religions were
debating the appropriateness of family
recreation, not to mention theatre,
dancing, or popular entertainments.
In 1872, the Methodist Episcopal Con-
vention passed by majority vote a
list of “amusements”, including every
form of art, that were forbidden to
all Methodists.

With these three conditions against
American culture, how is it that the
arts managed to survive at all?

CONTINUED PAGE 20
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AMERICAN CULTURE (Continued from page 16)

From the birth of a nation to the rhapsody in blue

Fortunately, the new continent poured
forth riches beyond anyone's dreams
and wealth meant travel. Sons were
sent back to England to be educated,
wives went to France on shopping
trips. European merchants, craftsmen,
and finally artists found opportunities
by serving the wealthy. One German
architect designed and built over fifty
of the most gracious plantation man-
sions in the south, training slaves at
each place to be carpenters, wood-
carvers and joiners. And taste began
to breed taste.

OWEVER, the Industrial
Revolution is responsible for the most
influential and most debatable cultural
movement. A period of 57 years, bet-
ween 1860 and 1917, saw the founding
of most of the United States quality
institutions of the arts. The Metropo-
litan Opera, the Metropolitan Museum,
the New York and St. Louis orchestras,
were among the earliest, but by the
time of the First World War most of
the famous schools and institutions
were established.

This was, however, imported culture.
It was an attempt to ape the capitals
of Europe, not to develop an American
cultural life. Considerable evidence
points to the fact that many of the
wealthy who established, attended,
and carefully guarded these institutions
from any infusion of the lower classes
did not really enjoy the experience
of art.

However, at the time when the
industrial barons were buying culture
packaged in Europe, other social
changes were taking place. The
country was turning from an agricul-
tural society into an urban one. New
waves of immigrants were arriving
from Europe, this time to stay in the
cities and find places for their lives.
Whole sections of large cities became
foreign to native Americans and some
remain so today.

In addition, rural people joined the
urban migration and began fighting for
the factory jobs. It was this phen-
omenon that struck at the village
and family-oriented Protestant reli-
gions. Thousands were attending the
low-priced and continuous vaudeville
shows and the leading clergy were
forced to choose between retracting
their position on entertainment or
watching the American family dis-
integrate as the younger generation

preferred the orchestra seat to the
church pew.

This was a major debate in the
nation from 1880 until 1915, by which
time entertainment was so widely
accepted that the few remaining
“village” preachers were ignored.

As one leading clergyman after
another crossed over the box-office
threshold, the vaudeville entrepreneurs
made every effort to hold their en-
dorsement by providing elevating and
polite acts in their theatres. It was
during this period that American taste
and humour was developed and
distilled. This was also the period
when the sexless, non-controversial
content of Hollywood films was
perfected. Vaudeville added films to
the acts presented in the early 1920s.
Since the theatre-owners prided them-
selves on the “family entertainment”
motif of their attractions, the Holly-
wood film-makers produced films
aimed at these major markets,

Meanwhile, indigenous culture was
growing untended and unappreciated.
Theatrical and musical performances
abounded from the early seventeenth
century and were attended by reb-
ellious Protestants, European-orient-
ed Americans, and members of minor-
ity religions, but native creative talent
and ideas were not valued as compar-
able to any work or artist of European
origin. Church opposition kept many
talented people from embracing the
artist’'s life, although literature and
painting were not always included on
lists of forbidden pastimes, and Amer-
ican authors and painters sometimes
found sympathetic acceptance at home
so long as they followed European
traditions. However, through the
nineteenth century, from Benjamin
West to Mary Cassatt and Henry
James, Europe had the climate that
claimed America’'s most original and
talented artists.

What are the uniquely American
contributions to world culture ? Only
when the contributions had been
envied around the world did Americans
recognize them and begin to believe
that this culture could produce its own
art. Three individual art forms became
labelled as distinctly American in the
early twentieth century: jazz, a unique
form of dancing, and the musical
comedy. All three came out of con-
ditions of suppression. All three
evolved from a folk subculture that
was expressed freely, but held un-
acceptable by the main stream of
American society until after it was
applauded wildly in other countries.

Jazz, as is widely known, was born
of a European mother and a African
father. Slaves and freed Negroes
picked up European instruments and
melodies and added rhythms and
musical organization as they felt it.
From the funeral processions and
brothels of the south, it spread north
and east until the world danced to the
blues. It influenced European com-
posers and then serious American
composers began legitimizing its
sounds.

A jazz dancer tapped his feet to
complex rhythms and the enthusiastic
approval of audiences all over Europe,
including Queen Victoria, about 1850.
At that time no respectable American
gentleman would have admitted having
seen Juba (William Henry Lane) or
anyone who danced in his style.
Isadora Duncan, fifty years later, was
practically driven from the country for
ideas about free movement and
rhythm. These roots led to so-called
modern dance which existed as an
underground culture until forty years
ago, and only recently attracted a
stable audience.

MUS!CAL theatre began in

America before the revolutionary war,
and evolved steadily from the first pro-
fessional all-American musical, The
Archers, first performed in 1796. One
reason for an almost tyrannical
preoccupation with combining plays
with music was the opposition of local
governments (church inspired) to
“straight” theatre. It was assumed that
music had a certain moral tone and
no play could be really bad if it had
songs connected with it.

Minstrel shows, showboats, tra-
velling troupes, and even circuses
found musical plays a popular part of
their repertory with the rural and
frontiersmen audiences. Partly due to
the tradition established in the east in
the eighteenth century, but also prob-
ably because Americans have an
inexplicable love for gay melodies, the
musical grew and flourished and
became the standard of the world.

By the second decade of the
twentieth century, when the United
States came to realize its relative
strength among nations, its people at
the same time realized that a tra-
ditional American culture did in fact
exist, or was rapidly developing. The
years of the 1920s saw an enormous
burst of artistic energy from American
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by James A. Perkins

HERE is not just a single
crisis of the university, there are
several crises. What we must recog-
nize is that any one of them by itself
would be enough to cause serious
trouble. The second point is that these
crises are closely related to one ano-
ther. Thirdly, their solution will prob-
ably require a major change in the
organization, structure and mission of
the university.

The first crisis is of course the crisis
of numbers. Throughout the world the
largest numerical increase in educa-
tional growth is at the primary and
secondary level, but by all odds the
highest percentage increase in educa-
tional growth is at the level of higher
education.

While experiences differ from coun-
try to country it is safe to say that on
the average the number of students
entering higher education has doubled
in the decade from 1960 to 1970.

Even this swollen number will at
least double in the next decade. If
there were no other problems, this
astonishing growth would, by itself,
result in almost intolerable strains on
most institutions of higher education in
most countries.

The root causes of this increase are

JAMES A. PERKINS of the United States is
Chairman and Director of the Center for Edu-
cational Enquiry, in New York. He was a
participant at Unesco’s international sympo-
swum on “Education and the Development
of Man®, held in Paris in February of this
year, and presented a major study on “The
Crises of the University”, on which the
present article is based.

The five crises
of the university

to be found in the requirements of
modern technological society. The
need for trained or even semi-trained
manpower is unending. No country
and no people have a chance of
entering the modern world with only a
small fraction of the population attain-
ing the equivalent of a secondary
school degree. And no country and
no people can hope to provide the
leadership necessary for a modern
society if only a very small fraction
acquire the equivalent of a college or
university degree.

It is of course unwise to be too
specific about what the threshold
figures for advanced education should
be for any particular country. But for
this writer 30 per cent of the relevant
age group going through secondary
schoo! and 5 per cent of the relevant
age group going through the university
are the threshold figures for a modern
society.

This does not mean that with 30 per
cent acquiring secondary school de-
grees and 5 per cent acquiring univer-
sity degrees the country has adequate
manpower for the modern world. It
means simply that until these figures
are reached a society has today little
chance of entering on the current world
stage. Furthermore, larger percentages
than these will be necessary for those
countries who would lead.

It is 2 sombre note that progress
toward even those limited objectives
has not been uniformly steady. Large
parts of the world are nowhere near
these threshold figures, and in many
countries, expanded higher and sec-
ondary education must be viewed
against the backdrop of the battle
against illiteracy, which is not being
won. This year there are almost
800 million adult illiterates in the world
—a heavy anchor that the developing
countries must drag with them as they
struggle towards modernization.

Nevertheless, most countries have
democratized their secondary educa-
tion. Heretofore, in many places,
secondary education was the selective
and narrow route through which
entrance to college and university was
determined. Admission to the univer-
sity was really controlled by careful
selection for secondary school through
examinations taken at the ages of 11
or 12. Under these arrangements, it
was quite possible for countries to
follow a principle of permitting all
secondary school graduates to enter
the university.

With the widening of admissions to
secondary education, however, tradi-
tional policies of automatic entry into
university have led to enrolments that,
in many cases, are almost grotesque.
Over 100,000 students are enrolled in
the Universities of Paris and Mexico
apiece.

Those countries that have tried to
regulate this tide by turning aside large
fractions of the new graduates from
secondary school have run into much
social opposition, which has been mat-
ched only by the reaction of students
who have been admitted to find no pla-
ces prepared for them.

The central fact about numbers is
that we have opened wide the gates to
secondary education but have planned
higher education on the traditional
bases of professional standards and
high selectivity. It is this mismatch of
numbers and of social doctrine that
is at the core of the crisis of numbers.
We are trying to pour the ocean into
our wine glasses and we are getting
wet.

The second crisis of the universities
is that of finance, which stems directly
but not exclusively from the crisis of
numbers. Because we were prepared
neither in doctrine nor in administration
for the doubling of our student en-
trance during the decade of the Six-
ties, we are suddenly faced with large
demands for funds, for which neither
fiscal policy nor tax structures were
adequately prepared. The result has
been shortages in every part of the
system, including both manpower and
money.

The budgets of the universities have
gone up not only to accomodate a
doubled enrolment within a decade but
also to deal with the improvidence that
comes from continuing old patterns
which are unnecessarily expensive.
The shocking fact is that the produc-
tivity of higher education has not
improved during this decade, the per
capita cost of student education has
increased, and the effect of these mul-
tiplying factors and soaring budgets
has fallen largely on the public trea-
suries—indeed, in most countries,
exclusively on the public treasuries.

As a result of these twin crises of
numbers and costs, there is hardly a
university in the world that is not in
financial difficulty that runs all the way
from serious to catastrophic.

CONTINUED PAGE 30
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The paradox of too much success

The consequences are not difficult
to discover. The first is an enormous
increase in the use of public funds.
Tuition rates have steadily increased.
Yet, in those countries that have
financed a substantial part of higher
education from student tuition, the per-
centage of the total cost it is able to
support has steadily declined. Public
money has become an increasingly
important element in every budget.

Another consequence of the univer-
sity crises has, of course, been an
increase in public surveillance of aca-
demic expenditures—which has in turn
raised deep problems about the future
autonomy of individual institutions and
of the whole educational system. It
takes no crystal-ball gazer to anticipate
that, as educational budgets increase
as a fraction of total government bud-
gets, the public demand for surveil-
lance will increase. Thus, a whole
new set of relationships between the
university and the central governments
stands high on the agenda of univer-
sity managers.

For many countries, if not most,
higher education has been supported
almost exclusively by public funds as
a matter of tradition. For them the
development of new relationships
between university and state will not
be so difficult but they are already
experiencing the effects of the pub-
lic demand that their governments
exercise tighter control over academic
expenditures.

For those countries where a large
part of higher education has been
privately financed, as in the case of
the United States, Japan and India, an
increased dependence on public funds
creates a brand of academic trauma.
To surrender independence because
of financial need is rarely a graceful
exercise.

The third crisis is that of relevance.
Several points are important here.
The first is that traditional education
offers little nourishment for the most
crucial needs of new countries, or for
the needs of some older countries
now in the process of modernization.

The Latin American universities, for
example, with their heavy emphasis
on law, medicine and letters, have not
seemed completely relevant to the new
thrust of student demands for appro-
priate preparation for the managing of
societies that are both democratic and
technologically sophisticated.

In the U.S. as well as other countries,
it is the students who have presented
the university with the third crisis of
the relevance of its curriculum. The
problem of relevant curricula comes
under two headings. First is the rele-
vance of general subject matter: that
is, a better balance of humanities,
social sciences, and sciences that
most universities have provided or are

even now prepared to provide. A
second problem is the applicability of
the education received. An educa-
tional system may offer a balanced
diet of the three large disciplinary
areas but still all of them at such an
abstract leve! that students would find
their needs not met.

So in addition to a balanced curri-
culum among the three great fields
of knowledge, universities are also
under pressure to provide a balance
between basic and applied studies.
Obviously the newer the country the
more pressing are the demands for
applicable knowledge, while for the
mature countries a more balanced diet
between basic and applied work is
desirable.

But the problem of applied versus
basic, or relevant versus traditional
studies in the newer countries is not
an easy one to resolve. Applied
studies do not flourish very long unless
they are attached, in fairly close
proximity, to more abstract matters.
Most scholars realize that to do this
they must have connexions with
scholars in more mature countries.

There is, in this arrangement, a
great danger of a brand of intellectual
colonialism which will keep the newer
universities from ever rising to the
same level of sophistication and in-

fluence as those in established
countries with which they have
developed connexions.

Finally, universities in developing

countries need such contacts almost
more than established universities,
but if they are to tilt their interest
too heavily toward the applied scien-
ces they will cut themselves off from
some of the most vigorous intellectual
growth going on in other parts of the
world. The pressure for attention to
applied work remains and will probably
have to dominate the academic scene
in developing countries, but not at the
complete expense of attention to
traditional matters.

One other point needs to be made
about the matter of relevance. As the
numbers of students have increased,
larger and wider cross sections of our
societies have been admitted to the
universities and many of today's
students are first-generation entrants
without any family tradition to prepare
them for the rigour of their studies.

In addition, many are from minority
groups or heretofore deprived groups
of their societies, and the immediate
utility of their university experience
has to be demonstrated not only to
them but to the families who can
ill spare them. The result has been
an insistence on the part of these new
classes of students at the university
that there be a direct and visible
demonstration that what they were
being taught had a direct connexion
with the agonies of the environments
from which they came.

In the United States this has been
most vividly witnessed by the demands
of many Black students for courses
that would help them improve the city
ghettos from which many had come.
In Latin America, the Indian from Bol-
ivia, Colombia and Peru was demand-
ing an education that would help
rescue him and his family from the
grinding poverty of his culture. In
less harsh tones, perhaps, this case
is being stated with greater and
greater emphasis by students coming
from the industrial cities of England
as well as the southern parts of ltaly.

Even a casual observer will see the
connexion between numbers, costs
and relevance. To provide education
that is relevant to a variety of demands
is a costly business, while higher costs
require demonstrably higher relevance.
And as the university meets these
demands for relevance and offers
differentiated programmes, one can
expect an increased interest in univer-
sity attendance, which will feed the
cycle of numbers, costs, and relevance.

This brings up one of the ironic
features of the current scene, namely,
that these crises are in large part the
result of the university's successful
adaptation to the needs of its various

publics. As the university succeeds,
its problems increase rather than
decrease.

UT even these three inter-
related crises of costs, numbers and
relevance do not, by themselves,
determine the atmosphere in which
the university is struggling to per-
form its mission today. By them-
selves they would have produced
convulsions of major proportions and
the problems of adjustment would
have been severe. But there are
deeper matters at work that have
enormously complicated the busi-
ness of university management—which
brings us to the fourth crisis: the
crisis of the new priorities.

Somewhere in the beginning of the
Sixties, at least in the more develop-
ed countries, the leading edge of these
societies shifted its social priorities
away from attention to affluence, full
employment, and peace-keeping by
military power, and toward more pre-
occupation with justice for the minor-
ites and the poor, the quality of
the environment, and peace-keeping
through the subordination of national
ambitions to the idea of the inter-
national community. Not every country
has felt this shift in priorities in either
the same manner or the same degree.
But that some glacial change began
to take place during this past decade
is hard to deny.

One feature of this shift was the
adoption of the new priorities by the
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idea of the university itself is in

question.

In summary, therefore, the univers-
ity is facing five crises—the crisis of
numbers, the crisis of costs, the crisis
of relevance, the crisis of priorities,
and the crisis of scepticism.

Is it surprising therefore that the
problem of university governance is
both universal and pressing? Any
institution that had such a series of
interrelated crises placed on its agen-
da within a relatively few years would
have staggered under the load. It is
one of the miracles of the century
that the university has survived at all.

A professor who comes on stage
briefly as a distinguished president,
rector, or vice-chancellor will not even
understand the problems in a short
tour of duty, let alone be able to
handle them.

Recent convulsions on the campuses

of the world have not made university
management an attractive next step
for the distinguished professor. Con-
siderable tradition still protects the
professor in his classroom and
laboratory, but does not serve to
protect the president or rector in his
office.

Staffing, however,'may turn out to
be the least of the difficulties in
university governance. The redis-
tribution of power and responsibility
between students, faculty and the
administration is bound to preoccupy
those driven by concern for relevance
and for the new priorities.

Those who are caught up in the
current social revolution are demand-
ing the university’s participation and
are not likely to find the traditional
roles of faculty, students and adminis-
tration to be congenial to their ob-
jectives. It would be a great error to
assume that the current redistribution

of power rises merely out of the
maturing of the entering student body.
The real fuel for this demand for new
style of governance comes from those
who are dissatisfied with the curri-
culum and who believe that new forms
of governance may be necessary to
redirect the university onto different
paths.

We have been inclined to think of
the crisis of the university as being
the crisis of governance. This may
be so, but we will not understand the
nature of the crisis of governance
unless we realize it is compounded of
five crises of numbers, costs, rele-
vance, priorities and scepticism. No
new organization chart will be adequate
to embrace the considerations with
which universities must now deal.
Statesmanship of the highest order,
both in and out of the universities, will
be necessary if they are to fulfil their
historic mission in our new world. B

A WORLD APPROACH TO THE WATER CRISIS

(Continued from page 13)

general hydrological survey. The
Chad Basin project, which got under
way in 1966, is an outstanding example
of practical, scientific co-operation,

Another example is the study of
ground-water resources in the Northern
Sahara, which will cover the area under-
lain by principal artesian aquifers in
Algeria and the Saharan area of
Tunisia. The study is in progress
under the auspices of the govern-
ments of the two States, under an
agreement with UNDP, with Unesco
serving as executing agency.

Quite a different type of project is
the establishment of a Centre for Hy-
draulics and Applied Hydrological Re-
search at Ezeiza, Argentina. This also
will be assisted by UNDP, with Unesco
as executing agency. The overall
purpose is to build up within the
State facilities for advanced studies
and research in water science and to
apply the results to practical develop-
ment projects.

An establishment with a similar pur-
pose is the Institute for Hydrosciences
and Water Resources Technology in
iran, established by the Government
of Iran, assisted by UNDP, with
Unesco as the executing agency.

A considerable number of similar
and varied activities may be cited:
co-ordinated planning of International
Hydrological Decade activities by the
council of the five Nordic countries ;
research on uses of saline water for
irrigation in Tunisia; world-wide re-
search on the uses of radio-nuclides in
hydrology (led by the International
Atomic Energy Agency) ; the interstate
hydrometeorological study of Lake

Victoria, administered by the World
Meteorological Organization, which
also directs the development of the
Central American hydrometeorological
network; development of a flood-warn-
ing system for the Mekong River
Basin; establishment of a Natural
Resources Institute in lraq; and many
other activities.

Decade activities have exposed the
glaring inadequacy of information about
water in many parts of the world and
the depressingly retarded state of
some aspects of hydrology, the only
science that can translate raw data
into water information that can guide
action to conserve and use water.

Developing countries are anxious
to see construction machinery in
action on water-development projects.
International organizations that provide
project funds also want to see dirt
fly. Planning studies have generally
been heavily weighted toward en-
gineering and economic feasibility and
minimally toward hydrological or eco-
logical aspects. Possible unwanted
side effects have received little atten-
tion. Consequently, some projects
have been' over-designed, under-
designed or wrongly designed.

Over-design entails excessive costs
for construction. Under-design results
in failure to achieve maximum use of
resources. Wrong design can cause
either or both results, and it may lead
to projects failing.

Circumstances are now changing
and scientific studies are being author-
ized and carried out in advance of
crystallization of plans and beginning

of construction. An example, already
mentioned, is the organized interna-
tional study of the La Plata River basin
in South America, involving five na-
tions and one of the world’s great
rivers. Advance studies can save
many millions of dollars of construc-
tion cost and greatly improve the
benefit/cost ratio of projects.

Developing countries have recog-
nized the necessity for cultivating their
own hydrological competence and
establishing observation networks.
During the Decade, various govern-
ments and universities, with the colla-
boration and assistance of Unesco,
have established advance-level semes-
ter-length special courses in hydrology
and water resources problems. Such
courses have been established in
Czechoslovakia, Hungary, Israel, ltaly,
Netherlands, Spain and Venezuela.
These are for foreign nationals.

In addition, Unesco, WMO and FAO,
in collaboration with other organiza-
tions and universities, have sponsored
many seminar-type short courses in
hydrology, chiefly in countries of
Latin America and North Africa. Fur-
ther, various universities in developed
countries have offered many scholar-
ship to foreign nationals to enable
them to enrol in regular university
curricula oriented toward hydrology.

The International Hydrological
Decade has created a new awareness
among the nations of the world that
water problems are large and growing.
Thus the Decade is taking its proper
place among the many international
programmes that aim to improve the
lot of all men®in all places. ]
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ARMENIA'S ANCIENT PAST

Sir,

Last year marked the 2750th anniver-
sary of the founding of Erevan, the
capital of Soviet Armenia. This year it
will be exactly nine centuries since
Greater Armenia fost its independence
(1070). However, those inhabitants
who did not wish to submit to the
Turanian hordes, founded in Cilicia the
kingdom of Lesser Armenia, the last
Christian state of the Orient, and ally
of the Crusaders.

An Indo-European people of Traco-
Phrygian origin, the Armenians are the
heirs to a very old clvilization. Armenia
was the first Christian state in the
world. Despite ravages of all kinds the
country abounds in fortresses, churches
and monasteries. This would make a
fascinating subject for treatment in the
“Unesco Courier”.

Armand Mekitarian
St-Martin-d’Heres, France

MONGOLIA 1969

Sir,

| found your article on “Mongolia”
(November 1969) interesting and, | am
afraid, rather disturbingly naive.

Authors Facknitz and Kostikov state
that the people of Mongolia were
nomads because, since all the land was
held by nobles and lamas, the nomads
were reluctant to farm, and the revo-
lutionary saviours finally opened up the
land. However, since nomads generally
like being nomadic, this argument is
unconvincing. In Tibet, where a similar
situation previously existed, those peo-
ple who wished to farm had no diffi-
culty in doing so and certain advantages
existed if they did.

The authors’ statement that “demands
of the lamas were heavy burdens” is
nonsense in the context of the religious
philosophy of the people. Every family
had at least one member who was a
monk and thus had a vested interest
in the monasteries. An assumed schism
between Vajrayana Buddhism and the
people is a typically non-Asian point
of view and is taken only by those who
have no understanding whatever of this
religion itself.

The authors say that due to the sparse
population there must be an increase in
farm mechanization. Then, in all
seriousness, they state, "the scarcity
of people combined with rapid indus-
trialization has created a problem which
is probably unique in Asia : more people
are needed to keep Mongolia’s economic
boom going.” So now they have to
increase the population to keep going
the production which, in the first place,
is supposed to be for the benefit of
the population. Is it possible that, if
production is not suited to the existing
population density, something is wrong
with the production method? This game
of “ring-around” gives rise to a very
serious question: which is of first im-
portance, the sense of satisfaction and
well-being of the people, or the game
called “increasing the gross national
product?”

The authors extol the virtues of
rapidly-growing Ulan Bator and its

Letters to the Editor

“rival” (is there a race?) Darkhan. They
measure the well-being of the people
in terms of the number of theatres, pre-
fabricated buildings and jazz concerts
(which means that the people of London
and New York are the happiest in the
world!)

Why do we continue to insist that
if only everyone would be like us they
would be better off . . . oblivious to the
fact that in “being like us” we have
poisoned our environment, alienated our
youth and brought mankind to the brink
of annihilation.

Dr. D.K. Edwards
Victoria, B.C., Canada

PIONEER OF SOCIAL JUSTICE
Sir,

After reading your number on the
International Labour Organization (luly
1969), 1 would like to remind you that
something had already been done to
improve working conditions before the
ILO was founded in 1919, One of the
pioneers in this field was Daniel Le
Grand, an early 19th-century French
industrialist, who has been honoured
by the ILO with a commemorative pla-
que at the International Labour Office
in Geneva. | feel that his efforts to
promote social justice should have been
mentioned, even though the results
were not apparent until later.

Pastor Stabenbordt
La Broque, Schirmeck, France

Daniel Le Grand (1783-1859) was the
owner of a silk factory at Ban de la
Roche, in Alsace. In 1841 he played
a leading part in drawing up a law
governing the employment of children
in France. In 1811, the English indus-
trialist Robert Owen had reported on
the working conditions endured by
children in mines. Daniel Le Grand
followed up Owen’s ideas and in 1818
called on statesmen attending the
Congress of Aix-la-Chapelle to introduce
in every country “measures to protect
workmen against the ignorance and
exploitation of which they are victims.”
Between 1844 and 1859, Daniel Le Grand
drew up drafts of four international laws
aimed at improving working conditions.
Other French pioneers of social impro-
vements include Louis Blanc, Pierre
Leroux, Auguste Blanqui, Constantin
Pecquer and Dr. Louis Villermé, author
of the disturbing survey on “the phy-
sical and moral state of workers in
cotton, wool and’silk factories” (1840).
Another pioneer of social reform was
Chancellor Bismarck in Germany. Bet-
ween 1883 and 1887 he introduced laws
providing for social security, limiting
woman and child labour and establishing
maximum working hours—Editor.

NEW GLOBAL HORIZONS
Sir,

In "The Student of Tomorrow—a
New Global Horizon™ (January 1970),
René Habachi's comments on our glo-
bal upheaval, and changing attitudes
and requirements, are almost a reflec-
tion of the Baha'i writings, which date
back to the last century.

These writings insist on everyone
having an adequate education, freed

from rote learning, in order that man
can learn truth for himself. They also
espouse many of the concepts on which
the U.N. and its agencies are now
founded, and many which have vyet
to be implemented if we are to solve
our global dilemmas. These include the
acceptance of the World Court, a glo-
bal currency, a world police force, an
international executive body, a single
working language etc.

rerhaps your excellent journal could
inform us further on these concepts.

R. W. Fowler

North Bay

Ont. Canada

WHY | READ THE
* UNESCO COURIER

Sir,

| am attracted to the "Unesco Cou-
rier” primarily because | believe in the
fundamental need for international co-
operation, having supported first the
League of Nations and its successor
the United Nations.....despite its present
mood of discord and despair.

My second reason is that | think
the magazine is itself worthy of support.
It is pleasant to hold and read, with its
excellent paper, print and quahty of
illustration. Your colour work is magni-
ficent and the clever use of the scien-
tific photographs of the “Sculpture of
Vibrations™ issue in December 1969
(I have not forgotten the meaning of
the "S" in your title), is worthy of
comment,

Similarly | have admired the excellent
reproductions of paintings and sculp-
ture: | can recall the African masks,
your issues on Venice and Florence,
and the Far East. These issues alone
would justify my subscription, and |
trust you will continue these.

I think you should concentrate on

‘issues of international interest: | remem-

ber articles dealing with pollution (air,
water, environment). You should attack
evils such as deliberate and careless
oil pollution from tankers at sea and
refineries : and carriers on shore, for
these are not local troubles; supersonic
airplanes, for the nuisance of the sonic
boom troubles the many for the selfish
advantage of the few (what DO they
do with the time they save?).

Can we have a dispassionate assess-
ment of agricultural herbicides: whether
it is better for the world to suffer food
shortages by their non-use; whether
the abolition of malaria in Sicily by the
use of DDT is balanced by the wiping
out of certain rare birds by the concen-
tration of DDT in their eggs.

| like stories covering examples of
international co-operation: the Mekong
Delta scheme, the India-Pakistan water
control schemes, the Aswan Dam and
removal of the Abu Simbel temples.
Many of these, as well as other subjects
mentioned above, | know you have
covered.

| am not attempting to write your

journal for you; merely expressing my

views on the type of article | like and
will read.

S..W. Pleeth

Haifa, lsrael
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