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Second, despite an impression in some quarters that “foreign aid”
isn’t working and that the developing countries are not progressing,
economic development is taking place in many countries, and with a
vigor that cannot be denied. The process almost invariably involves
the employment of modern technologies.

Third, technologies cannot be transferred without also adapting
habits, standards and institutions. The World Bank and other institu-
tions, as well as governments, spend a great deal of effort, and a not
inconsiderable amount of money, on institution-building and in trying
to improve the management of economic affairs in the poor countries.
There is no more important task.

Fourth, the road ahead is probably even longer than the road we
have already traversed. Twenty-one years ago there was a prevalent
notion that existing technologies—some new and some not so new—
could easily be applied in countries that had no part in their creation.
Today we know that it is not so simple. The task will take a long time;
it requires much patience.

Not long ago, Dr. Albert Dietz of the Massachusetts Institute of
Technology expressed the fear that engineers in this country have
been busy, and I quote, “solving the wrong problems.” By this I
believe he meant that our technological artillery may have been
aimed too much at improving high-speed transport, establishing
rapid communications and generally altering the physical environ-
ment and too little at some of the problems created by the very pace
at which we advance materially—air and water pollution, the con-
sequences of drastically altering ecological systems and the like.
I believe there is a similar danger that in approaching economic and
social problems we may spend too much money and effort on applying
modern technology to the wrong problems, merely because it is easier
and more in accord with our habits and predilections to do so. It is
important that we do not attempt to transfer and apply modern
technology indiseriminately in the poor parts of the world, but rather
in accordance with some reasoned judgments about priorities. Three
sectors in which it seems to me clearly right that we should concentrate
efforts are education, agriculture and population control, and I
would like to refer briefly to each of them.

No problem of our time is more challenging than the application of
improved technology to that sector of society which is the very birth-
place of technology itself, and the ultimate source of a nation’s capacity
to use it effectively—I refer to education. Educational expenditures in
many countries are increasing today about 109, each year, which is
often more than double the rate of growth of gross national product.
Where this is the case, education is likely to reach the limit of its allow-
able share of resources long before it has begun to meet legitimate
national needs and aspirations. This is a classical case of a human
activity in desperate need of a new technology if it is to satisfy human
demands.

Education is most countries is still provided on what can best be
described as a “handicraft” basis. Even in the comparatively rich
countries we are discovering that there are just not enough resources
available to educate all those who want and need to be educated unless
we can economize drastically in the use of the resources we have. How
much more must this be true for the poor countries. Yet the means to
modernize education are at hand, particularly in the form of television
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combined with satellite transmission, which can reach every corner of
even such large countries as India, Indonesia or Brazil. The application
awaits the adaptation of institutional structures and curricula to
enable it to be applied.

The situation is very much the same with respect to agriculture—
technologies exist which can bring about a great increase in agricultural

roduction, but they will only be effectively applied after they have

een adapted to local conditions and after governments have adopted
the policies and created the institutions necessary for their functioning.
Let me cite fertilizer as an example.

Five years ago an ammonia plant with a capacity of 300 tons per
day was considered to be large. Today, plants with a capacity ranging
anywhere from 600 to 1,500 tons per day are coming into existence.
The striking feature of these ‘“‘second generation” plants is that their
capital cost per ton of capacity is so much lower than that of the
smaller, older plants. This development—a real technological break-
through—is occurring at a time when the receptivity of farmers to the
idea of applying fertilizer is very high and is spreading to countries
and regions where lack of interest has long been the main obstacle to
wider use. At such a stage in the development process the cost of the
input becomes all important. And it is precisely the capacity of these
huge new plants to reduce drastically the cost of nitrogenous fertilizers
that makes these new technologies exciting to all of us in the develop-
ment business.

I should also mention briefly the tremendous effect on productivity
of the new high-yielding seeds that have been developed, notably for
wheat, maize and rice. These are now becoming available in India,
Pakistan, Korea and many countries in Africa and Latin America.

In birth control, where the obstacles to change inevitably go deep,
methods developed in recent years, and being steadily reﬁyiled, have
provided the means to reduce birth rates to more manageable pro-
portions.

In several countries a marked reduction of birth rates has been
recorded. India, where the problem is of gigantic proportions, has
lately both extended and intensified its program, and assistance
from many sources is being focused on that critical area.

Mr. Chairman, birth control, along with education and agriculture,
offers an excellent example of what I believe to be a general principle:
there are no purely technological solutions to economic and social
problems. Although armed with technologies that we know can do
the job, we are nearly helpless until we can discover ways to persuade
tens of millions of persons to use the new methods.

As a banker, not an expert on technologies, much less a scientist,
looking to the years immediately ahead, there seem to me to be a
number of technological developments that offer possibilities for
major breakthroughs on some of the most pressing problems in the
developing world.

One field in which new ground is being broken is in the application
of linear programming and simulation techniques to development
planning. A major study of the water and power resources of West
Pakistan was recently completed which employed the best talent and
the latest technology available in Europe and North America. This
study provides a complete plan, including the recommendation of
spectfic projects, for tRe development of the water and power re-
sources of West Pakistan, an area as large as Texas plus Louisiana,
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over a 10-year period. It suggests steps for further development of
these sectors for a second decade and discusses prospects through
the remainder of the century. Planning in this depth, on this scale,
and with this degree of sophistication, has never been carried out
before anywhere in the deve&opiug world.

There are other new technologies which capture the imagination.
The perfection of vertical-take-off-and-landing aircraft offers the
possibility of a large jump forward in solving transportation problems
in densely populated areas. But VTOL will also enable us to penetrate
the vast interiors of Africa and South America, jumping technologi-
cally right over the railroad and highway ages. It will become possible
to deliver power units, communications equipment and the like to
these now inaccessible regions without a huge investment in con-
ventional airports.

I have mentioned the potential of communications by satellite in
connection with education. But I understand that there are also im-
portant developments immediately ahead in the use of geodetic
and earth resources satellites for scientific data collection, establish-
ment of boundaries, identifying areas of diseased plant life, and other-
wise greatly improving our knowledge of the location and nature of
natural resources. Satellites are in the works that will permit direct-
voice broadcasts from any part of the globe to any other part of the
globe, eventually at low cost.

The desalination of sea water is a subject of intense research. I
expect that we will soon find that technological breakthrough here,
comparable to those that have occurred during the last 10 years in the
use of nuclear energy for the generation of electric power, will bring
down the cost of desalination to a level that will not only meet growing

uirements for human consumption, but will make possible agri-
cultural uses in some now desolate areas at reasonable cost.

Perbhaps somewhat further ahead, but within sight, is the possibility
of producing edible proteins from inedible substances such as petro-
leum, by methods vastly more efficient than those by which the long-
suffering bovines of the world convert their food into ours.

Mr. Chairman, I hope you will forgive me if in concluding these
remarks at the opening of your panel discussion, I say a few words
about development finance—a necessary ingredient in all applications
of technology to the development of the world economy. All concerned
with these matters agree that the principal responsibility for generating
capital for development rests with the developing countries them-
selves. But it is also generally agreed that to achieve a reasonably
satisfactory rate of growth, they need some outside financial help.

Indeed, there is so much talk about the needs, and about the
potential, of developing countries—about the size and difficulties of
their problems—that people sometimes get the impression that the
amounts of money that could usefully be employed as “aid,” in the
broad sense of that term, are completely out of sight, and that to
make such amounts available wou&d impose an intolerable burden
on the rich countries. In my judgment, nothing could be further from
the facts.

In 1962, the 15 countries that together supply what we call develop-
ment assistance furnished a net sum of about $6 billion to the develop-
ing countries. At that time, the combined national incomes of the
developed countries was about $830 billion. There was not then, and
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has not subsequently appeared, any evidence that this flow of finance
caused any economic strain in the supplying countries.

In 1966, the most recent year for which I have figures, the same 15
countries had a combined national income equivalent to about $1,100
billion—an increase of over 309%,. But the net flow of official develop-
ment assistance was just under $6 billion—no increase at all. Had the
rich countries allocated the same percentage of national income to
development assistance in 1966 as they did in 1962—about three-
quarters of one per cent (0.729,)—the aid figure would have been
around $2 billion higher. I submit that the provision of development
finance at this level would not involve any significant sacrifice on the
part of the citizens of the rich countries. gut the cost of not providing
1t might well be immense. I urge you to bear in mind that the appli-
cation of science and technology to world economic problems must
involve not only goodwill, not only the willingness to share know-how,
but also capital.

Finally, I wish you well in your deliberations;

®)
























	mss32_b096_f07_001
	mss32_b096_f07_002
	mss32_b096_f07_003
	mss32_b096_f07_004
	mss32_b096_f07_005
	mss32_b096_f07_006
	mss32_b096_f07_007
	mss32_b096_f07_008
	mss32_b096_f07_009
	mss32_b096_f07_010
	mss32_b096_f07_011
	mss32_b096_f07_012
	mss32_b096_f07_013
	mss32_b096_f07_014
	mss32_b096_f07_015
	mss32_b096_f07_016
	mss32_b096_f07_017
	mss32_b096_f07_018
	mss32_b096_f07_019
	mss32_b096_f07_020
	mss32_b096_f07_021
	mss32_b096_f07_022
	mss32_b096_f07_023
	mss32_b096_f07_024
	mss32_b096_f07_025
	mss32_b096_f07_026
	mss32_b096_f07_027
	mss32_b096_f07_028
	mss32_b096_f07_029
	mss32_b096_f07_030
	mss32_b096_f07_031
	mss32_b096_f07_032
	mss32_b096_f07_033
	mss32_b096_f07_034
	mss32_b096_f07_035
	mss32_b096_f07_036
	mss32_b096_f07_037
	mss32_b096_f07_038
	mss32_b096_f07_039
	mss32_b096_f07_040
	mss32_b096_f07_041
	mss32_b096_f07_042
	mss32_b096_f07_043
	mss32_b096_f07_044
	mss32_b096_f07_045
	mss32_b096_f07_046
	mss32_b096_f07_047
	mss32_b096_f07_048
	mss32_b096_f07_049
	mss32_b096_f07_050
	mss32_b096_f07_051
	mss32_b096_f07_052
	mss32_b096_f07_053
	mss32_b096_f07_054
	mss32_b096_f07_055
	mss32_b096_f07_056
	mss32_b096_f07_057
	mss32_b096_f07_058
	mss32_b096_f07_059
	mss32_b096_f07_060
	mss32_b096_f07_061
	mss32_b096_f07_062
	mss32_b096_f07_063
	mss32_b096_f07_064
	mss32_b096_f07_065
	mss32_b096_f07_066
	mss32_b096_f07_067
	mss32_b096_f07_068
	mss32_b096_f07_069
	mss32_b096_f07_070
	mss32_b096_f07_071
	mss32_b096_f07_072
	mss32_b096_f07_073
	mss32_b096_f07_074
	mss32_b096_f07_075
	mss32_b096_f07_076
	mss32_b096_f07_077
	mss32_b096_f07_078
	mss32_b096_f07_079
	mss32_b096_f07_080
	mss32_b096_f07_081
	mss32_b096_f07_082
	mss32_b096_f07_083
	mss32_b096_f07_084
	mss32_b096_f07_085
	mss32_b096_f07_086
	mss32_b096_f07_087
	mss32_b096_f07_088
	mss32_b096_f07_089
	mss32_b096_f07_090
	mss32_b096_f07_091
	mss32_b096_f07_092
	mss32_b096_f07_093
	mss32_b096_f07_094
	mss32_b096_f07_095
	mss32_b096_f07_096
	mss32_b096_f07_097
	mss32_b096_f07_098
	mss32_b096_f07_099
	mss32_b096_f07_100
	mss32_b096_f07_101
	mss32_b096_f07_102
	mss32_b096_f07_103
	mss32_b096_f07_104
	mss32_b096_f07_105
	mss32_b096_f07_106
	mss32_b096_f07_107
	mss32_b096_f07_108
	mss32_b096_f07_109
	mss32_b096_f07_110
	mss32_b096_f07_111
	mss32_b096_f07_112
	mss32_b096_f07_113
	mss32_b096_f07_114
	mss32_b096_f07_115
	mss32_b096_f07_116
	mss32_b096_f07_117
	mss32_b096_f07_118
	mss32_b096_f07_119
	mss32_b096_f07_120
	mss32_b096_f07_121
	mss32_b096_f07_122
	mss32_b096_f07_123
	mss32_b096_f07_124
	mss32_b096_f07_125
	mss32_b096_f07_126
	mss32_b096_f07_127
	mss32_b096_f07_128
	mss32_b096_f07_129
	mss32_b096_f07_130
	mss32_b096_f07_131
	mss32_b096_f07_132
	mss32_b096_f07_133
	mss32_b096_f07_134
	mss32_b096_f07_135
	mss32_b096_f07_136
	mss32_b096_f07_137
	mss32_b096_f07_138
	mss32_b096_f07_139
	mss32_b096_f07_140
	mss32_b096_f07_141
	mss32_b096_f07_142
	mss32_b096_f07_143
	mss32_b096_f07_144
	mss32_b096_f07_145
	mss32_b096_f07_146
	mss32_b096_f07_147
	mss32_b096_f07_148
	mss32_b096_f07_149
	mss32_b096_f07_150
	mss32_b096_f07_151
	mss32_b096_f07_152
	mss32_b096_f07_153
	mss32_b096_f07_154
	mss32_b096_f07_155
	mss32_b096_f07_156
	mss32_b096_f07_157
	mss32_b096_f07_158
	mss32_b096_f07_159
	mss32_b096_f07_160
	mss32_b096_f07_161
	mss32_b096_f07_162
	mss32_b096_f07_163
	mss32_b096_f07_164
	mss32_b096_f07_165
	mss32_b096_f07_166
	mss32_b096_f07_167
	mss32_b096_f07_168
	mss32_b096_f07_169
	mss32_b096_f07_170
	mss32_b096_f07_171
	mss32_b096_f07_172
	mss32_b096_f07_173
	mss32_b096_f07_174
	mss32_b096_f07_175
	mss32_b096_f07_176
	mss32_b096_f07_177
	mss32_b096_f07_178
	mss32_b096_f07_179
	mss32_b096_f07_180
	mss32_b096_f07_181
	mss32_b096_f07_182
	mss32_b096_f07_183
	mss32_b096_f07_184
	mss32_b096_f07_185
	mss32_b096_f07_186
	mss32_b096_f07_187
	mss32_b096_f07_188
	mss32_b096_f07_189
	mss32_b096_f07_190
	mss32_b096_f07_191
	mss32_b096_f07_192
	mss32_b096_f07_193
	mss32_b096_f07_194
	mss32_b096_f07_195
	mss32_b096_f07_196
	mss32_b096_f07_197
	mss32_b096_f07_198
	mss32_b096_f07_199
	mss32_b096_f07_200
	mss32_b096_f07_201
	mss32_b096_f07_202
	mss32_b096_f07_203
	mss32_b096_f07_204
	mss32_b096_f07_205
	mss32_b096_f07_206
	mss32_b096_f07_207
	mss32_b096_f07_208
	mss32_b096_f07_209
	mss32_b096_f07_210
	mss32_b096_f07_211
	mss32_b096_f07_212
	mss32_b096_f07_213
	mss32_b096_f07_214
	mss32_b096_f07_215
	mss32_b096_f07_216

