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Sub-Saharan Africa

Thirty Years Hence
by Joseph Wheeler1

Today the leaders of Africa, and those

who wish to help Africa, confront

difficult and urgent problems of

drought, political and military conflict,

accumulated debt, lower commodity prices

and other factors of immediate and impor¬

tant concern. These issues inevitably con¬

tinue to take the time, attention and

resources of developing and developed

countries alike. Yet it may be worth giving

some attention to matters of long-run

importance which tend to be neglected in
the face of the multitude of immediate

crises the issues that will be important to

Africa in thirty years. The reader is asked to

consider the collective viewpoint of the

leaders of Africa in the year 201 5 as they

look back at their predecessors of the
1 980s. On what actions would these men

of the future congratulate the current
leaders?

Population

By the year 201 5, Sub-Saharan Africa's

population will probably rise from a 1985
level of about 460 million to about 1 . 1 bil¬

lion2. If the fertility rate runs higher than

expected, the figure would be more, and
the eventual stable level could reach a

figure as high as 2.8 billion. If the fertility

rate comes down faster than expected, the

population might level off at as little as 1 .2
billion3.

Today, Africa's population is growing at

a rate of roughly 3 per cent a year, with

exceptionally high growth rates in some

countries. A 3 per cent rate means a

doubling every twenty-three years.

Kenya's population is apparently rising by

4 per cent a year, which, if it continued,

would mean a rise from today's population

of 20 million to almost 1 .3 billion by the
year 2091.

Of course, no one predicts that Kenya
will have over a billion people before the

end of the next century. What one can

predict with confidence is that the popula¬

tion growth rate of Kenya will slow down. If

this were to come about by reverting to a

high death rate the Malthusian analysis -

it would not be tolerable from anybody's

point of view. Thus Kenya will almost

certainly achieve its reduced population

growth rate - and eventually an equili¬

brium as a result of a dramatic lowering in

fertility rates.

It is the normal pattern of development

for a reduction in the death rate to precede

reduction in the fertility rate. The two

gradually draw apart as the death rate

comes down, and then come together

again as the birth rate follows. Concep¬

tually, they both start at, say, 50 per

thousand and end at, say, 10 per thou¬

sand. At the time of maximum growth, the

birth rate may still be at 50 and the death

rate at 10, giving a 40 per thousand or

4 per cent rate of growth. According to this

conceptual framework, Kenya, having

achieved a superb success in lowering the

death rate, is half way through the demo

graphic transition and should be seeing

lower fertility rates soon. A few African

countries have moved further along this

road than Kenya, while others are still

experiencing increases in their population

growth rates.

Today's managers in Africa have at least

some choices which can affect the pace of

the demographic transition and, with that,

the ability to achieve faster improvements

in living conditions.

Children in School

With all of the gloomy statistics on

Africa in recent years, it is worth noting

what has apparently happened in educa¬

tion. Development practitioners, of course,

have learned to approach all statistics with

a sense of humour; and education statistics

are particularly good candidates for a

certain scepticism. Yet undoubtedly they

correctly reflect an enormous accomplish¬

ment. According to UNESCO's figures for

Africa, the proportion of children enrolled

1 . Chairman of OECD's Development Assistance

Committee (DAC). His analysis of the state of

development will be published shortly under the title

1986 Review, Development Co-operation, Efforts

and Policies of the Members of the DAC.

2. Population Growth and Policies in Sub-Saharan

Africa, World Bank. The World Bank's "standard"

projection for Sub-Saharan Africa in the year 201 5 is

1 ,059 billion. The "high-growth" projection is

1 ,167 billion, and the "low-growth" projection is for
884 million.

3. World Bank's World Development Report
1984.



at the "first level" has progressed from

43.5 per cent in 1 960 to 84.3 per cent in

1985. For girls, enrolment in 1960 was

only 31.5 per cent and in 1985 was

75.7 per cent. Boys in primary school

increased from 55.4 per cent to 92.8 per
cent4.

These statistics suggest an extraordi¬

narily rapid expansion, and one can only

assume there are accompanying problems

of quality as is indeed the case, according
to some observers. Funds available for

education have stagnated. Many teachers

are untrained. Education planning is weak,

and school equipment is often not availa¬

ble. Secondary education, which is much

more expensive, is often unrelated to eco¬

nomic needs; yet there remain shortages in

many skill areas.

Yet, despite the difficulties, it is worth

considering the proposition that, in expan¬

sion and improvement of the education

system, it is primarily the poor who benefit.

Africa has given education a high priority

and should be as well known for its success

in increasing school enrolment as it is for its
relative failures in other areas.

But what of the future? With population

increasing in Sub-Saharan Africa at 3 per
cent, the population is very young.

According to a World Bank study, children
under fifteen years of age are now 45 per

cent of the population, giving a very high
dependency ratio. With a crude birth rate of

about 50 per thousand, and after de¬

ducting for infant and child mortality, the
annual number of children coming of age to

enter primary school is about 20 million. As
death rates come down further and as

children are born to the increasing number
of women entering the reproductive age,
the number of children of age to start
school will inevitably increase, even in the

context of falling fertility rates. The World

Bank's standard projection of 1.1 billion

Above: By the year 2015, Sub-

Saharan Africa's population will

probably rise from 460 million now to

1 . 1 billion. Below: "Africa has given

education a high priority and should be
as well known for its success in

increasing school enrolment as it is for
its relative failure in other areas."

people and a fertility rate down to 30 per

thousand by the year 201 5 suggests that

the number of children old enough to enter

primary school will be of the order of

30 million a year at that time. Thus the

pressure on the educational system will be

inexorable. The best we can hope for is

that, by 201 5, fertility rates will be coming

down fast enough for the numbers entering

primary school not to be increasing any
longer. In contrast, DAC countries, with a

population of about 700 million, together

have less than 10 million children entering

the initial primary school grade each year,
and the number is almost stable.

Food Production and

Consumption

Aggregate production of cereals in Sub-
Saharan Africa increased from about

40 million tons in 1 984 to perhaps 55 mil¬

lion tons in 1985. This left a requirement
for imports of about 8.5 million tons.5

Fifty-five million tons represents only
slightly over a third of India's normal-year
production of 1 50 million tons and about

the same amount as was produced by India

thirty-five years ago. In a generation,

India's production of grain has nearly tri-

4. UNESCO's Statistical Yearbook 1985.

5. FAO special report Food Supply Situation and

Crop Prospects in Sub-Saharan Africa, 26th Febru¬

ary, 1986



pled. Africa needs to get on an agricultural
growth path similar to the one India has

sustained over the past thirty-five years.
If the experience of the past two

decades, when food production increases

in Africa fell short of population increases

by about 1 per cent a year, were simply

projected over the next 30 years, the
Sub-Saharan African grain deficit would
rise from the 1 985 level of over 8 million

tons to something over 50 million tons.

Such a prospect is no more tolerable than

contemplation of a demographic balance

achieved by increasing the death rate. For

the African countries, achieving an agricul¬
tural revolution as dramatic as the one

experienced in Asia is not simply a desir¬

able objective. It is an urgent necessity
which requires our best efforts.

Employment

The working-age population of Sub-

Saharan Africa is due for spectacular
increase over the next generation from

235 million in 1 985 to perhaps 600 million
in 201 52.

Unemployment statistics are unreliable,

but African policy makers are already well
aware of the existence of high levels of

unemployment and underemployment.

Even as they cope with the backlog, they
must develop strategies and start imple¬

menting them to create another 300-

350 million jobs over the next thirty years.
By way of comparison, this is about equi¬

valent to the total number of employed
people today in DAC countries.

Urban Conglomeration

According to the World Bank, about a

quarter of Sub-Saharan Africa's population

now lives in urban areas. Urban population

has been growing at about 6 per cent a year
- twice the pace of population increase. In

about a generation, a majority of Sub-

Saharan Africans will be living in towns or

cities. This means that the development of

urban strategies will become increasingly

urgent in the near future. In round numbers,

in Sub-Saharan Africa, about 110 million

live in urban areas today, and by 2015,
when the standard projection would bring

total population to about 1 .1 billion, urban

population would be about 500 million. On

average, urban areas will grow by nearly

five times in only thirty years.

While many planners ask how to slow

down this rate of growth by rural develop¬

ment or by diversified regional develop¬

ment, it is demographically inevitable that

the urbanization process will continue at a

fast pace. Even if population and invest¬

ment strategy can affect the time it takes,

the best one can hope for is a slightly
slower rate of increase.

T^'
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The costs of urban services will be very
high and unsustainable by government
budgets. Governments can organize the
provision of services and provide a frame¬

work of policy and regulation. Tenure can

be made secure and banking regulations
adopted to encourage people to build or
provide their own shelter. Leaders in the

year 2015 will be pleased if the habit of

people paying for services has been fully
institutionalized so that each service-pro¬
viding entity has the income to amortize,

use and maintain its capital and equip¬
ment.

Environment

In the circumstances laid out above,

what hope is there for the environment in

Africa? Conventional wisdom often sug¬
gests it would be convenient if people
would stop development and go back to an
imagined happy state of environmental

balance which existed in times past. But
this balance was hardly ideal, characterized

as it was by famine, disease and ignorance.
There is no acceptable alternative to pro¬
ceeding to an equilibrium of a low death
rate and low birth rate.

There is hope for the African environ¬

ment in developed-country experience

where development brought with it a
greater ability to cope with environmental

Above: The working-age

population will grow from

235 million now to perhaps

600 million in thirty years.

Right: The main

environmental problems of
Sub-Saharan Africa are

deforestation and

desertification.

problems though, even in these countries,

deforestation and soil loss are still impor¬
tant issues.

What are the main environmental prob¬

lems in Africa? They are generally recog¬
nized to be deforestation and desertifica¬

tion both contributing significantly to soil
erosion.

According to World Resources 1 9866, in
Africa over the past five years, about

1.3 million hectares of closed, broad-

leafed forests were cleared; another

2.3 million hectares of open woodlands

were chopped down each year. Even larger

areas are degraded by harvesting for fuel

wood, grazing, fire and drought. Degrada-

6. World Resources 1 986: An Assessment of the

Resource Base that Supports the Global Economy,
World Resources Institute and International Institute

for Environment and Development
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tion is said to be worst in West Africa.

Africa accounts for over 60 per cent of
worldwide deforestation. Since it will be

some time before reforestation outpaces
deforestation, it seems almost inevitable

that leadership in 201 5 will inherit a crisis
still to be dealt with.

The recent drought revealed the extent

of pressure on the grasslands and culti¬
vated environment of the Sahel. Desertifi¬

cation is a process of land degradation

which happens like a rash wherever the

environmental balance is disrupted. The

enemy is not a desert on the march but

rather people misusing a fragile resource.

Generally, donor-financed projects for
improved grazing and cattle-breeding have
not succeeded.

Water

Useful statistics on water are hard to

come by. Furthermore, generalizations are

unhelpful where local conditions vary so
radically. Perhaps the most useful state¬

ment about water in Africa that can be

made is that it must be considered in

location-specific terms. Africa today is
more dependent on rainfall than irrigation-
intensive areas like India and Pakistan.

Rainfall itself varies within the year and
from year to year, and some have con¬

cluded that long-term trends are down.

With population about to double again,

the value of water will increase as scarcity
intensifies. Groundwater becomes more

valuable and, to the extent that it is

renewable, investments needed to use it

will become increasingly economic. Limited

but sometimes very important opportuni¬

ties to use surface water will also arise,

though priority in the near future may be

given to more effective use of already
developed systems.

With urbanization, many public water
systems will come under stress, and the

cost of building new systems will go up.
The most important contribution devel¬

opment leaders could make today to help

their successors living in 2015 deal with

water scarcities would be to put in place

systems which ration water by price.
Without this, water will be wasted, and

investments needed to use it wisely will not
be made.

Health

The status of health in Africa can be

described in terms of both progress made

and action needed. In the last generation,

life expectancy in Africa has increased from

perhaps thirty-five years to about fifty
years. These approximate figures reflect a
remarkable achievement in the context of

continuing problems of malnutrition and

disease. Infant mortality (children who die

before reaching the age of one) has come

down from over 1 75 per thousand in 1 960

to about 107 per thousand in 1984. For

comparison, the World Bank puts life

expectancy in the DAC countries today at

about 73 years and infant mortality at
about 9 per thousand.

Recent campaigns to innoculate children

and to teach oral rehydration therapy

promise to continue progress in Africa in

lowering death rates. Child spacing, educa¬
tion, improved drinking water and im¬

proved health services will all be positive

factors. Also there is the increasingly sen¬

sitive watch on malnutrition by African

governments and donors, with the provi¬

sion of more supplementary feeding. Inad¬

equate as the current diet-sustaining mea¬

sures may be, they must be seen in the

context of earlier periods when communi¬

cations were weaker, transportation less

available and governments less respon¬
sive.

Other Developments

Many other issues could be mentioned

such as the disposition of inefficient para-

statals or the conditions for a thriving

private sector and the very important

realms of political structures, settling of

civil strife and overcoming divisive tribal-



Because of improvements in health, life expectancy has increased from 35 to 50 years in Sub-Saharan Africa,

still far less than the OECD average of 73 years.

ism, best left to others, though acknow¬

ledged to be fundamental to development

progress. But, even with what has been

mentioned, it is manifest that conditions in

Africa are changing rapidly. Much of the

change taking place is positive or the result

of positive factors. But the demographic

transition journey in Africa takes place in

the context of a relatively fragile ecosystem

with many economic, technical and social

challenges. Coping with Africa's bur¬

geoning population in terms of children in

school, the demand on health systems, the

need for jobs, achieving an adequate diet,

the provision of basic urban services, and

all the rest, is an extraordinary challenge.

Failure to cope with these issues simply

passes them on to the next generation.

A Search for New Strategies

The challenges that lie ahead - places

for an entering primary school class of 30

million; a decisive reduction in fertility,

together with further substantial gains in

health; an agricultural revolution in which

technology and markets reach small

farmers so that output triples; and accom¬

modation of a fivefold growth in urban

population require new responses. One

basic need is to get the prices right so as to

achieve efficiency in private decisions for

example, in the allocation of water. If

people have a personal incomes stake in

planting trees and preserving soils, the

environment will be enhanced. While gov¬

ernment's role is critical, success at the

sectoral level almost always means cost

recovery, administration decentralized to

the community or to the private sector, and

programme implementation that does not

burden the budget. Finally, African govern¬

ments need to find low-cost ways of doing

almost everything.

In this situation donors can help. Their

funding and technical help are, of course,

critical. They must join African govern¬

ments in a search for very low-cost solu¬

tions to human resource problems so as to
achieve in Africa what has been demon¬

strated possible elsewhere. Yet a cardinal

point is that donors must avoid pressing on

African governments other models which

are not applicable or projects which cannot

be maintained and supplied. They need to

support African institutions run by Afri¬

cans.

The failures in Africa have been the focus

of much of the literature during the past
decade. The Africans themselves acknow¬

ledge the widespread policy and manage¬

ment weaknesses, and the general inability

to keep up with population growth in

agricultural production. With all the prob¬
lems, however, Africa has not stood still.

Remarkable progress has been achieved in
education and health. The inheritance of

trained people, administrative capacity and

infrastructure was often very meagre and,

in that perspective these new nations have

made solid improvements. There is no

standing still. Even more remarkable pro¬

gress will be needed in the next thirty

years.

The Distril

The study of income
distribution within countries

and among countries is no

longer as popular a subject as

it used to be. During periods

of high and sustained

economic growth, attention

almost naturally, switches to
the distribution of increased

income and wealth. During

periods of stagnation, quite

naturally again, the focus of

attention is on making sure
that the cake becomes

bigger. However, it is at least

as interesting to look at what

happens to income

distribution during periods of

stagnation as in times of

sustained growth. To the

extent that they ever can, the

facts speak for themselves.

8



bution of Income Among Nations
by Louis Emmerij;;1

Global Distribution of Income:

	1960-1984	
It is useful to recall that the economic

growth experienced by most countries
after the Second World War is without

precedent in the economic history of the
world. Both the industrialized and devel¬

oping countries witnessed an average rate

of economic growth of around 5 per cent a

year between the beginning of the 1 950s
and the end of the 1970s. But since the

rate of population growth is much faster in
Third World countries than in the devel¬

oped ones, per capita income has

increased, in most instances, less rapidly in
the South2.

Thus the ratio between average per
capita income of the OECD and of the

developing countries stood at 1 4 to 1 in

1984, according to research by the
OECD's Development Centre (Table 1 ).

This is by and large the same ratio as other

researchers have found over the past 1 5

years or so3. Also evident from Table I are

the consequences of the world economic

depression and of the international crisis

between I980 and 1984: Latin American

and African per capita incomes fell signifi¬

cantly while Asia has weathered the eco¬

nomic crisis quite well indeed, and probably

better than was implied by Gunnar Myr-

dal's Asian Drama written only 18 years

ago. In fact, only Asia has been growing
faster than the OECD total since 1980,

while Africa is fast falling behind. Latin

America is also losing out, both in relative

and absolute terms, although until 1 980 it

was keeping up quite well. The speed with

which Japan caught up with and overtook

Europe is also striking. Its per capita

income increased almost four times during

the 25 years under review as against 1.7
times for North America and 1 .85 times for

Europe. Japan gives positive proof of the

fact that it is possible to reach or even

surpass the OECD average.

Table 2 shows that, during the 1970s,

Japan gives proof that it
is possible to reach or

surpass OECD average income.

both Latin America and Asia had caught up

with OECD countries in terms of per capita

growth rates, thanks not only to their

1. President of OECD Development Centre.

2. Throughout the text and the tables, per
capita income is expressed in United States

dollars at 1981 prices and exchange rates.
Such a measure is not a perfect indicator but the
best available until the full results of the

"International Comparison Project" launched by
the United Nations, the World Bank and the

University of Pennsylvania are available. The

use ofpurchasing power parities, as opposed to
ordinary per capita income indicators, would
make absolute differences between countries

more realistic. But this article is concerned with

trends rather than absolute differences. The

source of all data used is the OECD Develop¬
ment Centre Data Bank.

3. For example, Jan Tinbergen, Reshaping
the International Order, a report to the Club of
Rome, Amsterdam, New York, 1976.



1. REAL PER CAPITA INCOME

In US$ at 1 981 prices and exchange rates

1960 1965 7 970 7975 1980 1984

Total OECD 5,304 6,458 7,718 8,540 9,685 10,220

OECD Europe 4,378 5,285 6,327 7,051 7,922 8,108

Japan 2,820 4,329 6,884 7,909 9,623 10,907

North America 7,891 9,248 10,222 11,060 12,386 13,150

Total Developing
Countries 391 452 534 618 724 729

Africa 580 649 730 747 784 709

Asia 257 365 368 428 521 571

Latin America 1,400 1,572 1,838 2,190 2,488 2,276

2. AVERAGE ANNUAL GROWTH

RATES

OF REAL PER CAPITA INCOME

%

1960

1970

7 970

1980

1980

1984

Total OECD 3.9 2.2 1.1

Japan 9.1 3.2 3.0

Total Developing
Countries 3.1 3.1 0.0

Africa 2.2 0.8 -2.5

Asia 3.6 3.8 2.3

Latin America 2.6 2.9 -2.6

continuous economic growth but also to

the slowdown in the industrialized world,

following the OPEC events of 1973. Even

Japan was outdistanced by its fellow

Asians during the 1 970s.

It is generally true that the richest

countries also grow faster than the poor¬

est, but this is not so if one compares the

progress made by the five lowest-income

OECD countries, which are moving ahead

quite rapidly, with that of the five lowest-

income developing countries which are

hardly progressing at all (Table 3). The
comparison of Latin America with the five
lowest-income OECD countries is even

more striking: both started at exactly the

same level in 1 960. Twenty-five years

later, the lowest-income OECD countries

have a per capita income almost 40 per

cent higher, partly due to the fall in per

capita income in Latin America since
1980.

Latin America surpassed

OECD per-capita-income

growth rates in the
1970s, but since 1980

has had negative growth.

3. HIGHEST AND LOWEST-INCOME COUNTRIES

per capita income

US$ at 1 981 prices and exchange rates

1960 7 965 7 970 7975 1980 7 984

5 highest-income

developing countries 5,846 8,471 11,509 12,959 15,660 12,363

5 lowest-income

OECD countries 1,399 1,846 2,342 2,856 3,050 3,123

5 lowest-income

developing
countries 138 153 153 159 165 166

Latin America 1,400 1,572 1,838 2,190 2,488 2,276

C^SS* j*m&&Ê

4. COUNTRIES

THAT ARE CATCHING UP

OECD average per capita income
for each year =100

1960 1970 1984

Singapore 24 32 65

Hong Kong 28 36 64

Taiwan 13 16 30

South Korea 10 12 21

Malaysia 13 12 20

Thailand 6 6 8

Jordan 9 8 12

10



Above: Africa is fast falling

behind by any measure.

Below: Only Asia has been
growing faster than OECD
since 1980.

The use of per capita income as the basic
criterion in these calculations obscures the

fact that, in terms of global rates of

economic growth, the developing countries
did make an enormous effort, outdis¬

tancing in these terms the OECD countries
both in the 1 960s and 1 970s and even in

the first half of the 1980s. Indeed, the

average yearly rate of overall economic

growth of developing countries in the

1 960s was 5.7 per cent as compared to 5

per cent for the OECD; in the 1 970s it rose

to 5.8 per cent while the OECD grew by

only 3.2 per cent; and it was still 2.1 per
cent between 1 980 and 1 984 as com¬

pared to 1 .9 per cent for the OECD.

Individual Country Examples

Obviously, reasoning based on averages

of large numbers of people or countries

obscures the progress of the most success¬

ful. It is important to identify the countries

that are doing well, even on the basis of the

rather crude per capita indicators. Three

criteria are used to select these individual

cases:

Their per capita income represented

more than 5 per cent of the OECD average
in 1960

They were improving their lot relative to
OECD countries.

OPEC countries are left out.

Table 4 illustrates clearly that the first

group of four countries (what are com¬

monly called the four little tigers) have
made their main advances since 1 970. The

same is true for Malaysia and Thailand and

also Jordan. Although Malaysia has been

hard hit recently, a number of other coun¬

tries, not mentioned as frequently, are

beginning to move quite fast.

If one includes OPEC countries, a com¬

parison of per capita income of the five

highest-income developing countries and
the five lowest-income OECD countries

shows that the former have much higher
incomes than the latter more than 20

times for the extremes of each group of
countries.

The main conclusion of the above ana¬

lysis is that nothing has changed very much
when it comes to income distribution

between nations. Although in 1 980, every
region was better off than in 1 960, the

differences in income were just as large as

before and in many instances even larger.

1 980 was a watershed year, however.

While the OECD countries, including the

least well off, continued to see their per
capita incomes increase, Latin America and

Africa regressed by a decade or more. In

the case of these two continents, not only
did income differences with OECD coun¬

tries widen, but people and countries

actually became worse off in absolute

terms. Only Asia can hope to catch up with

the OECD average - and this only with

time. Indeed, if per capita income growth
rates in both Asia and OECD remain at their

rates of the past 1 5 years, Asia will not

reach the OECD per capita income average
until more than two centuries from now.

Obviously, there are exceptional indi¬

vidual cases, but they are exceptions, and

one must distinguish between cyclical

events and the long-term process. Recent

cyclical phenomena like the fall in com¬

modity prices, including oil prices, the soft

landing of the dollar and the fall in interest

rates, may have long-term positive or

negative implications, but they do not

reflect long-term structural changes.

Over the long haul, the trends seem

quite clear: Asia, including giants like
China, India and Pakistan, will continue to

progress steadily and sometimes rapidly.
Latin America will work itself out of its

international debt dilemma, and other

giants like Brazil and Mexico will move back

onto a rapid growth path. The question,
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therefore, is not so much whether the

developing countries will develop or not,

but rather whether they will develop in
conflict with the industrialized countries or

in harmony with them.

But this means that developing countries

would be well advised to identify more

appropriate economic, social and cultural

development policies, to put heavy
emphasis on domestic resource mobiliza¬

tion and to use external financial flows

strictly in line with their development prio¬

rities. Moreover, a number of major issues
of vital interest to both OECD Member

countries and developing countries will

emerge over the next two to five years (see

box). These are related to the financing of

development, restructuring of the agricul¬
tural sector, the introduction of new tech¬

nologies in developing countries and

adjustment policies. It is of the essence

that OECD and non-OECD countries agree

on the solutions to these key issues if there

is to be harmonious world development.

FIVE ISSUES OF VITAL IMPORTANCE TO BOTH OECD MEMBER COUNTRIES

AND NON-MEMBER COUNTRIES

Since the main question for the future is whether the

industrialized and developing countries will be able to live in

harmony through the next decade - and longer - the OECD
Development Centre is focusing its programme of work, over the
next few years, on issues that are of interest to both Member

and non-Member countries, issues in which both have a

stake.

The OECD Development Centre must identify these issues,
indicate their contours as clearly as possible, and suggest
policies to deal with them in advance rather than waiting for the
event to occur and emergency action to become inevitable. The

following issues have been identified:

1. The Financing of Development

The emerging problem behind the issues of international debt,

balance-of-payments problems- especially in the developing
world- and falling commodity prices is the need to identify and
secure long-term financing of economic and social development.
Since, at present, commercial banks are reluctant to lend to

developing countries, private investors are hesistant, and official

development assistance flows are stagnating, more emphasis
must be given to mobilization of domestic resources in the

developing countries themselves. It is only when efforts have

been made to raise the level of domestic savings by setting up
new and imaginative institutions, for example that developing
countries can hope to attract new flows of external
resources.

There are two interrelated problems that need to be examined

in this context: the first is how domestic savings and other
financial resources can be mobilized for development purposes;
the second is what are the interrelations between internal

resource mobilization and external flows of finance.

2. Changing Comparative Advantage:
Agricultural Production, New Technologies
and OECD Industrial Exports

While the world's attention has focused on African famine, a

remarkable fact has been obscured: in many Asian countries,

including China, India and Thailand, food production not only
meets the internal needs of the population, but countries like

India are now exporting food, in particular cereals. Parallel to this

development is the well-known problem of surpluses in the
Common Market as well as in other Member countries, such as

the United States, Canada, Australia and New Zealand, thanks,

in many instances, to producer subsidies. At the global level, the

world is moving from a situation of food shortage to one of food

surplus. The next problem in the field of agricultural production,

therefore, is going to be a painful restructuring of the agricultural
sector worldwide. OECD governments are becoming aware of
this issue. It is, for example, reflected in the communiqué issued
after the April meeting of OECD's Council at ministerial level,

which clearly and explicitly underlined the need to examine what

could be done about subsidies to agriculture in OECD Member
countries.

On the industrial front, difficult problems lie ahead as well. For

example, the newly industrializing countries, but also the Chinas

and Indias of this world, may well succeed not only in laying their
hands on the new technologies but also in introducing them on a
large scale. What will be the implications of this for the export
patterns of industrial products of OECD countries? While nations

like China, India and Brazil have a large domestic market,

increased production, due to the new technologies will, nev¬
ertheless, spill over into increased exports. This is another issue

of vital importance to both Member and non-member countries,

and is related to the very rapid changes in comparative
advantage taking place at the present time.

3. Emergency Measures, Structural Adjustment and
Equitable Growth

The economic and financial policies adopted since 1 980 by
OECD countries, with their heavy emphasis on market forces
and the elimination of distortions, are also reflected in the

so-called adjustment programmes that are being imposed or

self-imposed on developing countries. Two questions have to

be examined in this connection. First, will these new policies be

able to deal with the old problems of poverty, inequality and
unemployment more effectively than the policies that were tried

out in the 1960s and 1970s? Second, will they create other

inequalities and new marginal groups?

4. Employment and Human Resources

During the 1960s, the OECD Development Centre did

pioneering work in the field of employment. Over the past fifteen

years, an enormous amount of investigation has been carried out

by OECD and other international organisations, on how to boost
productive employment and investment in human resources. Yet

the employment problem has become a truly worldwide one,
with the unemployment rate in Common Market countries at

almost 12 per cent, it would seem time to look at what has been

going on in the field of employment and human resources over

the past fifteen years, to draw hard and fast conclusions and

perhaps to develop fresh strategies.

5. The Future of Development

In working on the above areas, the OECD Development Centre
should also be able to make an important contribution to the

current debate over development policies. In this debate

between financial and economic orthodoxy, with its emphasis
on supply-side considerations and market forces, and, on the

other hand, the whole range ofother ideologies and strategies, it
is important that this contribution be based on a thorough review
of development practice.

By now, enough countries have followed a consistent

development policy over a sufficiently long period of time to be
able to compare the results of different economic and social

policies in different countries. The emphasis must be on hard,

concrete and factual analysis on a country-by-country basis.
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Crisis
in the Universities

by Professor William Taylor1

Although the impact of the word
"crisis" is now somewhat blunted

by over-use, many universities in
OECD countries are troubled institutions.

Not all universities. Not in all countries. But

enough to cause concern to academics and

policy makers alike.

Not every country expects the same

things from its universities or provides the
same conditions for them. Yet universities

in many OECD countries today confront

common problems. These include:

Responding to calls to play an ever more

important part in the restructuring and

growth of increasingly knowledge-based
national economies whilst at the same time

coping with pressures arising from govern¬

ment attempts to control public spending,

actual or incipient demographic downturn,

diminished perceived legitimacy, and the

alternation of rapid growth and contraction
in the 1960s and 1970s.

Doubt about the continued ability and

willingness of governments to fund all

Is there a crisis in higher

education? Many of today's

academics and policy
makers think so. So have

their predecessors,

although over time the

grounds for concern have
shifted.

An appraisal, drawing upon

statements prepared or

commissioned by the

authorities of eighteen
Member countries, will

shortly be published by
OECD2.

existing state-supported universities to

fulfil a full range of increasingly expensive

research, teaching and service functions

and, in some countries, whether capacity
and resources exist to maintain academic

standards appropriate to university level

study in all the institutions that now bear
that title.

Identifying and legitimating the distinc¬

tive tasks of universities vis-a-vis polytech¬

nics, fachhochschulen, colleges of ad¬

vanced education and other higher educa¬

tion institutions within diversified post-

secondary systems and, in some coun¬

tries, assessing the implications of a more

explicit hierarchy of status and success

among universities themselves.

Dealing with pressures upon universities

to adapt their activities to short-term occu¬

pational, technological and economic

1 . Vice-Chancellor of Hull University, United King¬
dom.

2. Universities Under Scrutiny, OECD, Paris. To be

published in 1986.
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needs, and evaluating the effect of more

utilitarian conceptions of academic mis¬

sions on the humanities and social

sciences.

Minimizing the consequences of possible

conflict between academic and scholarly

imperatives and those of business and

commerce, as links with industrial research

interests and sources of funding become

increasingly important to institutional via¬

bility.

Adapting courses and structures to the

demands of a clientele that in comparison

with the past is older and contains a larger

proportion of part-time and female stu¬

dents and those with job experience.

Devising new strategies to enhance edu¬

cational opportunities at university level,

limiting the length of courses and reducing

wastage.

OECD studies of educational spending
show that many governments' per capita

outlays on primary and secondary educa¬

tion continued to rise in real terms through

the 1 970s and early 1 980s. But in several

countries, spending on post-secondary
education declined. This is reflected not

only in fewer buildings and capital projects

but in lowering recurrent, year-on-year

spending. The result has been a fall in the

relative importance of spending on higher

education as a proportion of all educational

expenditure.

All this has posed problems for policy
makers and institutions alike. Academic

innovation and adaptation are difficult

enough, even when lubricated by ample

funds. Without growth and with money

short, it is not easy to reconcile political,

public, industrial and academic priorities.

One response has been greater target-

ting and selectivity in distributing teaching

and research support. Another has been

the forging of closer links between univer¬

sities and industry. A third has been a focus

on quality, value for money, accountability

and systematic monitoring of performance,

and, particularly in those countries with

decentralized systems, more intervention

by central government.

Such responses are not without risk. In

maximizing income from private sources,

universities may focus too much on applied

work and routine testing. Too ready a

willingness to adopt the scientific and

technological "flavour of the month" may

inhibit ability to identify and evaluate new

and currently unfashionable lines of

enquiry. Responding too readily to short-

term student demand may distort teaching

programmes: the explosion of the social
sciences in the 1 960s has more recent

parallels in numbers enrolling for business
studies and other vocational courses. Wor¬

sening staff/student ratios in the humani¬
ties may limit the contribution these disci¬

plines make to social and political modern¬
ization.

A utilitarian emphasis in what societies

expect from their universities is evident in

many of the country statements in OECD's

report, combined with continued commit¬

ment to established academic values. Ten

principal requirements can be distin¬

guished.

1 . The provision of general, post-secon¬

dary education for varying proportions of

school-leavers (according to historic parti¬
cipation ratios and the availability of alter¬

native higher education opportunities) and

a usually small, but increasing, number of

adult and part-time students.
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.... must be reconciled with a

utilitarian emphasis. Above: to
left, Newlands Centre, a science

park attached to Hull University in

the United Kingdom. Below: to
left, a researcher in the Applied

Physics and Electronics Department

at Durham University in the U.K. To
right, researcher at the University
of Technology at Compiègne,
France.
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2. The pursuit of research and scholar¬

ship, with an emphasis on basic and

curiosity-oriented activity but an increasing

proportion of applied and contract work.

3. Fulfilling labour-market needs, not

only through the initial education and

professional formation of doctors, dentists,

veterinaries, teachers, lawyers, priests,

engineers, accountants, computer scien¬

tists, administrators and other highly edu¬

cated people who contribute to the life of

the "expert society", but also through an

increasing volume of education and training

after a period of work experience.

4. The provision of high-level specialized

education and training for future members

of the academic profession, and for those

(like primary school teachers) whose initial

training may have taken place outside the
universities.

5. Strengthening the competitive edge of

the economy by such diverse means as

more effective technology transfer and the

encouragement of entrepreneurial, wealth-

creating activity and attitudes, especially in

the context of a larger proportion of grad¬

uates obtaining private-sector employ¬
ment.

6. Acting as a screening mechanism, and

providing credentials for those who subse¬

quently seek high-level employment in the

public service, industry, commerce and a

great variety of professions, by a mixture of

careful selection, frequent on-course

testing and elimination, and stringent final
examinations and assessments. The mix¬

ture varies between systems. In some,

admission is easy but drop-out and failure

rates are high. In others, it is hard to win a

place, but most of those admitted finish the

course in good standing. Variations in the

proportion of the 1 8-24 age group who
enter universities in OECD countries are

larger than differences in numbers actually

graduating.

7. Linked to screening and credentials is

the function of providing an avenue of

social mobility for the able sons and

daughters of working class families and

those from disadvantaged groups. Once a

major policy imperative, this access func¬

tion is today given less emphasis in some
countries. One reason is the sheer scale of

expansion that took place in the 1 960s and

1 970s. Another is difficulty in securing this

greater diversity in the university student

body, proportions from the upper strata of

society and from socially prestigious

schools remaining high.
8. More in evidence than in the recent
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past is the importance attached to prepa¬

ration for the performance of leadership

roles in society. Job expectations have

changed. Graduates are now displacing
those with lower levels of qualification. But

even in countries with high unemployment

rates, job opportunities for graduates

remain generally good. In a wider range of
occupations than in the past, future leaders

will be drawn from the ranks of today's
university graduates. At the same time, the

proportion of political leaders and opinion

formers who have experienced university
education is unlikely to diminish.

9. The provision by universities of ser¬

vices to their region and locality. High

prestige is still associated with cosmopoli¬

tanism. To an increasing extent, however,

universities attach importance to nurturing
local support for their activities. They offer
study opportunities on a non-residential

and part-time basis; updating courses and

programmes for local professional groups;

advice and consultancy for local industry,
and many cultural facilities. For their part,

municipalities and regional governments

continue to recognize the impact of univer¬

sities on their areas, not least economi¬

cally; it is not unknown for a university to
be the largest single local employer.

10. Universities are also looked to as

exemplars of certain national policies, such

as equal opportunities for women and

racial minorities, and as transmitters of a

common culture and common standards of

citizenship. These are not easy tasks in
plural societies in which social issues are

increasingly politicized and the practice of
single interest politics is the norm. Univer¬

sities, like other institutions, have problems
in determining with which "values of

society" their procedures and policies
should be consistent. Within universities

can be found the same diversity of values
and beliefs as in society itself. Yet certain
core values - the pursuit of truth, freedom

of expression, rationality and objectivity,
accuracy and precision, the development of

powers of critical analysis, personal dedi¬

cation - retain powerful moral overtones

which influence the judgments of academe.

Personal qualities and behaviour may, in
the modern university, take second place
to intellect, but intellect has its own moral

imperatives, of a kind powerfully institu¬
tionalized in the practices and conventions

of university life.

These ten functions are fulfilled by uni¬
versities in an economic, social and political

context radically different from that of ten

even of five years ago. The agenda of

policy makers, research funding bodies and

faculty associations increasingly feature
discussions of resource constraints and

demographic trends; the need for restate¬

ment of institutional missions and purpose;

the implications for syllabuses and

teaching approaches of a changing clien

tele; the structure and relations of under¬

graduate, "intermediate" (e.g. master's
degree) and research programmes; the
allocation of scarce research funds; rela¬

tions with industry and with neighbouring
non-university colleges; the future of the

academic profession, particularly the
problem of "new blood", and responses to

internal and external demands for improv¬
ements in quality, efficiency and effective¬
ness.

The importance of what universities now
do for the success of the economic and

social policies of Member countries, and

the demands they make on the public

purse, have inevitably generated greater
governmental interest and involvement in

their affairs. Quality and efficiency have to
some extent supplanted equity and access

as major organizing concepts of current
university /government discussion.

A balance has to be struck between the

need for, on the one hand, institutional

autonomy and self-determination, and, on

the other, accountability to the public.
Insensitivity on the part of either academics

or governments to elements that feature in

such a balance can easily generate prob¬
lems in such areas as academic tenure and

remuneration; the siting and funding of
research facilities; the differentiation of

missions between institutions of different

size and range of work; the distribution of

support between and within subject and
professional fields; and the respective

weight to be attached to pure and applied
research and to teaching.3 Testimony to
the difficulties that arise in achieving agree¬
ment on such issues is provided by the
plethora of committees, commissions,

working groups and enquiries into aspects

of academic affairs and university/govern¬
ment relations initiated in Member coun¬

tries over the past few years.

The work of such groups has required
much more information about what univer¬

sities do and how they do it, generating
further interest in performance indicators

and other measures such as faculty evalu¬
ation, developed and discussed within the

OECD's International Management of
Higher Education (IMHE) programme.

Governments and academic authorities

alike increasingly recognize that detailed
planning, based upon the fullest possible
information, is needed if research and

teaching are not to suffer from policy shifts,
implementation slippage and the effects of
stop/go decisions deriving from demo¬
graphic trends and economic exigency.

Take, for example, the "new blood"
issue.

Rapid expansion in the 1 960s, followed

by slower rates of growth and even in some

places actual decline, has distorted the age
and career profiles of academic staff. There

are still specific shortages in some subjects

and some systems, but anxiety is focused

on the effects that lack of opportunity for
able young men and women to enter upon
an academic career may have when the

children now born become of university age
in the mid and late 1990s. A sudden

increase in staff recruitment could repro¬
duce the current problem of distorted age
profiles in the early years of the next

century and cause renewed concern about

quality.

The need for action to smooth the

effects of the demographic roller-coaster is
reflected in the "new blood" schemes

introduced in recent years by a number of

governments and by official concern about

the inflexibility that life-time tenure intro¬

duces into the staffing of universities.

There is also greater central interest in

curriculum planning. The powerful and well

organised diciplinary interest clusters of

academe are not matched by strong insti¬
tutional groupings concerned with overall

curriculum design. Yet criticisms of the

existing undergraduate curriculum are pre¬
valent in every system.

Some degree courses are too specialized
and have undesirable backwash effects on

what is taught in secondary schools. The

educational value of some more general
courses is vitiated by too many électives

and lack of coherence. The logical structure

of first-, second- and third-cycle courses is
belied by the realities of drop-outs and lack

of systematic progression. Unfortunately,
broad-based discussions of the undergrad¬
uate curriculum, and associated staff

development activitites, tend to be some¬

what low-status activities for many spe¬

cialist academics. The task of stimulating
such consideration often falls to indepen¬
dent foundations and official committees.

Universities themselves need means to

address these long-term questions.

The university has in its essential forms

demonstrated great capacity for survival.
The main danger facing universities today
is not institutional extinction but a series of

others:

Failure to balance clarity and control of
missions and objectives with freedom to

develop new purposes and activities

Inability to promote and give status to
discussions about wholes the undergrad¬
uate curriculum, the structure of the acad¬

emic profession rather than parts phy¬
sics and classics and next year's pay rise

Lack of reconciliation of active leader¬

ship, effective administration and external

accountability, needed in turbulent times,

first with the intrinsically "bottom-up"
character of university governance, second
with the unpredictability of discovery, and
third, with the mysterious serendipity by
means of which knowledge and under¬
standing advance.

3. Policies for Higher Education in the 1 980s,
OECD, Paris, 1983.
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Recombinant DNA:

From the Lab to Large-Scale Use
A First Step Towards International Guidelines
	by Bruna Teso1	

Eighty international experts
have reached a consensus on

scientific criteria that should

be adopted to evaluate the

potential risks involved in

using recombinant DNA2
organisms in industry,

agriculture and the

environment a first step

towards establishing
international safety guidelines

in this domain. OECD's

Council has adopted the

experts' recommendations

(see p. 22) thus demonstrating
the determination of Member

countries to follow these

recommendations in

formulating national policies.

At the now historic conference at

Asilomar, California, in February

1975, more than 150 scientists

from all over the world decided to resume

research, halted some eight months earlier,
on the use of recombinant DNA molecules.

Such techniques, which are usually referred

to as "genetic engineering", constitute an

extremely important development in

modern biotechnology. They can, for

example, be used to modify intentionally

the genetic features of living organisms

(whether micro-organisms, plants or ani¬
mals) to make them produce a given

protein, which they could not otherwise
do.

The scientific community had voluntarily

decided to suspend research on recombi¬

nant DNA because of the potential hazards

it seemed to imply. After Asilomar, exper¬

iments could be resumed, provided that

strict safety rules, drawn up at the confer¬

ence and issued as formal guidelines by the

United States National Institutes of Health,

were observed.

Contrary to initial fears, the risks of recombinant

DNA organisms used for large-scale production are

considered today to be largely the same as those
occurring with conventional organisms. Experience

and containment techniques in industry can hold
these risks in check.

The Asilomar Conference marked a sig¬

nificant step in the confused and emotional

debate, which had started in countries like

the United States and the United Kingdom

in the early 1 970s, on the potential hazards
of recombinant DNA. The scientists' div¬

ided opinions about the new and revolu¬

tionary techniques and the fears of the

general public, considered irrational in

some quarters, fuelled the controversy for

another few years, but the experience

gradually accumulated in laboratories

throughout the world over a period of time
showed that the hazards were more con¬

jectural than real. This experience, com-

1 . OECD s Directorate of Science, Technology and

Industry.

2. Deoxyribonucleic acid (substance present in the

cells of living organisms and storing all genetic
information).
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bined with advances in the understanding
of the mechanisms of immunology, patho¬

genicity and infectious diseases, justified

the relaxation of safety measures, which

has in fact taken place in several stages
since 1976.

The safety measures drawn up at the

Asilomar Conference applied to laboratory
experiments, in other words handling a few

litres of culture of living organisms. When

the first biotechnological products started
to be marketed (human insulin obtained

through genetic engineering was launched

in 1982), the question arose whether

large-scale production (involving several
thousand or even hundreds of thousands of

litres) would present additional hazards.

This seemed especially relevant in the case

of recombinant DNA organisms used

without any physical containment as they
are in agricultural and environmental appli¬

cations. The debate then shifted ground:
the release into the environment of recom¬

binant DNA organisms, which had until

then been prohibited in many countries,

remained so, while large-scale applications

required approval.

This is the background against which, in
1983, Member countries of OECD, within

the Committee for Scientific and Techno¬

logical Policy set up an ad hoc group of

experts to examine safety problems

relating to the use of recombinant DNA

organisms in industrial, agricultural and

environmental applications. The experts'

main task was to identify scientific criteria

for adequately assessing potential ha¬
zards.

The questions were fourfold: What risks

were involved in such applications? Did
these risks differ from those involved in

laboratory-based research or from those

occurring in the "conventional" biotechno¬

logy industries? Could the risks be
assessed? What assessment methods

should be adopted to take into account the

parameters involved in the use of recombi¬

nant DNA organisms on a large scale as
distinct from their construction in the labo¬

ratory? How could the various national

approaches be harmonized? It was these

questions that the group of experts tried to

answer, and their findings are set out in a

recent report, the third in a series published

by the OECD under its programme of work
on biotechnology3.

Many high-level experts, including scien¬

tists, representatives of industry, govern¬

ment and regulatory bodies as well as
members of some national recombinant

DNA committees, participated in the work.

The vigour of their discussions, widely

reported in the press, did not affect their
determination to reach international con¬

sensus on an issue of such importance both

scientifically and politically.

The fact that this OECD initiative

aroused such interest in government circles

and in many countries and that it led to

such lively debate can be explained in

several ways:

First, the technology is of vital impor¬

tance since it will eventually revolutionize

many industries and agriculture as well, not

to mention its direct impact on human

beings. It is a matter of priority in the

policies of countries both within and out¬
side the OECD area.

Second, safety is now considered in

Western democracies as the precondition

for all technological development, espe¬

cially if it is highly complex and has many

human, economic and social implications.

Such is the case with biotechnology.
Third, the technology is new and

evolving very rapidly: understanding it

requires the exchange of experience and,

unlike certain other technologies, it has

been subject to control from the outset.

Finally, living organisms multiply and

spread without regard to national frontiers;

hence the international impact of this

technology and the need for a common

safety strategy to protect health and the

environment and also to ensure compar¬
able conditions of trade for all countries.

What is at Stake?

For decades, and even centuries, bio¬

technology has been used to produce many
substances (beer, cheese, antibiotics etc.)

by exploiting living organisms. The devel¬

opment of recombinant DNA techniques,

based on the molecular biology discoveries

of the 1 950s, has, however, revolutionized

the scope of this type of activity by

allowing the precise and rapid manipulation

of genes and the crossing of genetic

material of very different species, hitherto

There are many potential uses for recombinant

DNA in agriculture. Nitrogen fixation, for example,

a process carried out naturally only by certain

plants (above) could, if achieved by a genetic

engineering organism, be extended to other plants

and thus replace polluting fertilizers.

impossible feats. The promising outlook for

these techniques has been described else¬

where, and the report confirms previous
assessments.

Some of the potential applications in

manufacturing, agriculture and the services

are the production of scarce and expensive

therapeutic substances, enzymes and new

vaccines, the degradation of pollutants, the

improvement and protection of plants and

crops, and the recovery of metal or even oil.

Other benefits include eliminating the need

to handle pathogens in vaccine production

and preventing accidental contamination,

by harmful agents, of the substances pro¬

duced. Certain human growth hormone

preparations produced with conventional

techniques using the human pituitary gland

have been contaminated by the Creutz-

feldt-Jacob4 agent, for example.
Although the most spectacular advances

have been in health, with the development

of such substances as somatostatin, insu¬

lin, growth hormones and interferon, great

benefits are also expected in agriculture.

Some applications touch upon both agricul¬

ture and the environment. The replacement

of chemical with microbial pesticides and

3. Recombinant DNA Safety Considerations,

OECD, Paris, 1986. Previously published reports are:

Biotechnology - International Trends and Perspec¬

tives by A. T. Bull, G. Holt and M. Lilly, OECD, Paris,

1982; Biotechnology and Patent Protection by

F.K. Beier, R.S. Crespi and J. Straus, OECD, Paris,
1985.

4. A rare but fatal disease that is a slowly

progressing encephalitis.
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biological nitrogen fixation might, for

instance, promote the growth of plants and

at the same time reduce pollution from

pesticides and chemical fertilizers. Certain

environmental problems such as pollution

by wastes and persistent toxic chemicals

might be mitigated if not solved.

The potential market for these products

and the economic importance of some

applications are undoubtedly great. Other
factors to be taken into account are the

human and social benefits to be derived

from better understanding of the basic

mechanisms and improved diagnosis of

human, animal and plant diseases.

Reviewing the various opportunities

offered by biotechnology, the experts high¬
light the importance, for industrial applica¬

tions, of the experience and know-how

already acquired by industry in fermenta¬

tion (bacteria, yeast and fungi) which has
enabled it to produce large quantities of

useful products. Thanks to this experience,

it has been possible to move from the

laboratory scale to large-scale production

and to produce enough material to conduct
clinical tests of substances such as in the

case of interferon, which was scarce and

expensive until manufactured through gen¬

etic engineering.

"The exploitation of recombinant DNA

says the report, "depends

heavily on conventional processes such as

large-scale fermentation or product extrac¬

tion and purification which, when com¬

bined with the means available for product

characterisation and quality control, will

lead to increased yields, improved purity

and greater safety of such products."

As to agriculture, where the use of

recombinant techniques is just beginning

and is still limited to the manipulation of

simple inherited traits, the experience

acquired over thousands of years with

conventional genetic techniques of selec¬

tion, separation, and crossing provides an

important data base with which to assess

the potential risks of the new techniques.

For the environment, though experience

with some uses of micro-organisms has

been acquired, little is known about their

behaviour in the environment. Nor is

enough known about the physiology and

genetics of most of the species that can

degrade persistent, toxic chemicals or can

function in temperature or salinity ex¬
tremes.

Safety: The Experts' Point of
View

In view of the expected benefits and the

experience acquired, what are the potential

hazards of these large-scale applications?

Ten years after the first tentative assess¬

ments, analysis of the safety problems

arising from recombinant DNA is very

different than it was, since it is supported

by new knowledge and by the many

experimental studies conducted in the lab

in the meantime. The OECD experts are

generally optimistic, and the absence of

any incidents so far corroborates their

positive assessment. But even if the risks

remain conjectural, the organisms must be

evaluated prior to any large-scale applica¬

tion, especially when they are to be

released into the environment, and a set of

scientific criteria must be developed for this

purpose.

Although each kind of application is

examined individually, a number of princi¬

ples underlie the safety considerations

discussed in the report:

The hazards arising from recombinant

DNA organisms are in general of the same

nature as those of conventional organ¬
isms.

Recombinant DNA techniques represent

above all an improvement on conventional

methods and lead to the development of

better characterised organisms.

Any risks associated with applications of

recombinant DNA organisms may be

assessed in generally the same way as
those associated with non-recombinant

DNA organisms.

In the present state of the art, there is no

scientific reason for having specific legisla¬

tion on recombinant DNA techniques and

applications. Legal provisions relating to

health, safety and environmental protec¬

tion in all countries might also be applied to

the use of recombinant DNA organisms. In

addition, voluntary guidelines have been

drawn up in many countries which include

specific provisions for handling recombi¬

nant DNA organisms.
A distinction should be made between

industry, where organisms may be physi¬

cally contained as necessary, and agricul¬
ture and the environment, where this is not

possible. This distinction is, for the experts
"even more fundamental than whether the

modified organism has been derived by

genetic manipulation or not".

It is not yet possible to draw up precise

applicable safety criteria, particularly for

environmental applications. Risks must

therefore be assessed case by case. The

experts stress that a case-by-case

approach does not necessarily or automa¬

tically apply to every application; some of

them may be exempted from risk assess¬
ment.

Applications in industry ....

When considering the safety of indus¬

trial applications, it should first be noted

that, on the whole, it is low-risk organisms

that are used in industry. Only few pathog¬

enic bacteria and viruses are used, in

particular when producing vaccines.

Having handled these organisms gives

industry a great advantage because the

experience has lasted many years with

good safety results because of the control
measures used.

Second, industry uses biological and

physical containment methods in any case

that presents a risk and, in particular, for

pathogens and toxic materials. Biological
containment consists of barriers which limit

an organism's ability to survive and mul¬

tiply in the environment and/or to transfer
genetic information to other organisms.

Such barriers may exist naturally or be

introduced deliberately into an organism

through genetic manipulation. Physical

containment is provided by equipment and

structures that protect personnel from

exposure to harmful agents and by oper¬

ating procedures and facilities designed to

protect the environment outside the facil¬

ity.

Nowadays it is thought that potential
hazards in the industrial use of recombinant

DNA organisms are the same as for other

biological agents, namely infection, aller¬

gies, toxic or environmental effects

resulting from the organisms or from their

metabolic products. These hazards are

familiar ones, having been dealt with in the

use of conventional organisms. For

instance, vaccines have been produced

from pathogenic bacteria and viruses for

almost a century; suitable safety measures

have been taken and a good safety record
has been maintained.

The assumption, made some years ago,

that an organism might accidentally

become pathogenic following the introduc¬

tion of DNA from another organism has not

been confirmed by the experimental

research conducted since. The experts

implicitly support the validity of assess¬

ments carried out in the laboratory with

E-coli, K-1 2 strain, which conclude that it is

impossible for this strain to become

pathogenic and to "colonize" man. This
kind of risk would be even more remote in

industrial production because the recombi¬

nant organisms used are for the most part
weakened and better characterized than in

laboratory manipulation.

Conjectural hazards related to products

made from recombinant DNA organisms

are not thought by the experts to depend

on whether or not such organisms have

been genetically manipulated. Neverthe¬

less, product hazards should also be con¬

sidered case by case, as is already done

with proteins for therapeutic use produced

by recombinant DNA techniques.

These considerations have led the

experts to propose a Good Industrial Large-

Scale Practice (GILSP) control standard,

based on existing industrial practice, for the

low-risk recombinant DNA organisms used

in most industrial applications. The GILSP
standard includes controls and contain¬

ment procedures that are minimal, as is

warranted by the nature of such organisms.

The experts' proposal is acompanied by
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criteria for allowing use of GILSP. For

organisms presenting a higher risk and

therefore requiring stricter control and con¬

tainment, the report describes not only the
factors to be taken into account in assess¬

ment but also examples of containment

strategies for three different levels of
risk.

What matters most is to select the

physical and/or biological containment
level that corresponds to the risk assess¬

ment. A modified organism assessed

during laboratory manipulation must be

reassessed when industrial production is

envisaged. For a given organism, a lower

level of containment than the laboratory
level may be appropriate to the industrial

scale. This would apply to a recombinant

DNA organism created from a pathogen to
produce vaccines, which, in the course of

laboratory manipulation, has lost the

hazardous DNA sequences associated with

pathogenicity but retained those properties

that protect against the illness.

... and in agriculture and the
environment

Recombinant DNA techniques allow the

barriers between species to be overcome,

something that conventional crossing tech¬

niques cannot do. It is now possible to

introduce into living organisms highly spe¬

cific modifications, which change the
quality and quantity of organisms occurring

in nature or developed by conventional

methods. This, together with the fact that

it is impossible to contain modified organ¬

isms physically in environmental and agri¬
cultural uses, not to mention the complex

interactions of ecosystems, means that the

safety problems are different from those in

industry.

Environmental and agricultural applica¬

tions will be important since they are
primarily aimed at improving the quality
and quantity of food production, con¬

trolling pollution by industrial, agricultural

and urban waste and developing non-
chemical pesticides and fertilizers. Yet such

applications have been slowed by concern
about their potential hazards. A case in

point is the delay, in the United States, in

experimentation with genetically modified

microbes (ice-minus bacteria) to protect
crops from frost, because of questions

raised on both substance and procedure.

It should be noted that organisms for
agricultural and environmental use are not

only impossible to contain physically but
are intentionally modified so as to survive,

reproduce, and even be disseminated. In

some cases, moreover, there is not enough

information or experience to foresee what

will happen in a given application. These

conditions are very different from those in

industry, and risk assessment must take
them into account.

But why precisely is there concern about

.

organisms for environmental and agricul¬

tural use? Some ecologists fear that recom¬

binant DNA organisms may have unfavour¬

able effects like those experienced in the

past in a few cases when new, non-

genetically modified species have been
introduced into the environment. One of

the examples often quoted is a fungus

imported from Asia, which destroyed
chestnut trees over an area of several

million hectares in the United States. While

acknowledging that, in some cases, the

introduction of new species may cause
biological change, the OECD experts take

the view that, in the great majority of
instances, there have in fact been no

adverse consequences. Nor should it be

forgotten that, in the absence of adverse

effects, cases in which new species have
failed to become established in the environ¬

ment are not reported in the literature. It is

expected, therefore, that, in most cases,

the introduction of modified organisms into
the environment will have similar effects to

those of species selected for agriculture or

already occurring in nature.

The release of living organisms into the

environment raises different safety prob¬

lems according to whether they are micro

organisms, plants or animals, because of

the difference in the ease of monitoring and
control, among other things.

For micro-organisms modified by recom¬

binant DNA, one of the major worries is

that this modification might turn them into

pathogens, or increase the virulence of

pathogens already being used to control

plant and insect pests, or disrupt the

balance of the ecosystem. In the experts'

opinion, too many genes are involved in

pathogenicity for them to be expressed

accidentally. Furthermore, pathogenicity

depends on many factors related both to

the host and to the parasite (physiological
state, infecting dose, etc.). There is suffi¬

cient information on pathogenicity to
assess the risks.

For plants, it is feared that a weed will be

created, even though plants are usually

easier to control than micro-organisms.

Here again, the potential problems arising

from DNA modification are unlikely to occur

inadvertently since a large number of genes

must interact appropriately if certain

events are to happen (e.g. a weed to be

produced). Other concerns apply to con¬
ventional selection techniques as well (e.g.
production of a toxin).
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For animals modified through recombi¬

nant DNA techniques, the risks involved

whether related to the possible alteration

of the animal's known genes or to the

unacceptable levels of bioactive materials

in the food chain are expected to be
low.

In spite of the conditions that must be

met when applying these organisms to the
environment and the fears aroused about

possible risks, it is generally thought

unlikely that unexpected harmful conse¬

quences will, in fact, arise since recombi¬

nant DNA techniques make it possible to

identify organisms better than conven¬
tional ones. The observations and data

collected throughout the stages of devel¬

opment of recombinant DNA organisms for

release into the environment (laboratory

research, research in microcosms, field

testing on a small scale, etc.) make it
possible to predict their behaviour when

they are actually released.

Finally, although risk assessment of gen¬

etically modified organisms for application

in agriculture and release into the environ¬

ment is less developed than in the case of

industrial applications, there is a large body

of information on the ecology, pathology,

taxonomy and physiology of microbes,

plants and animals, and these are impor¬

tant sources of data for assessment.

Towards International

Harmonization

Biotechnology illustrates the interna¬

tionalization of science and technology that
has become characteristic of our societies.

Its international dimension is due to its very

nature, since micro-organisms and viruses

spread from country to country. Interna¬
tionalization also reflects the interest of all

countries in the new techniques and has
created new and different relations

between academic bodies and industrial

firms of different countries, as is evident

from the large number of international joint
ventures.

Recombinant DNA techniques have been

attracting the interest of scientists, manu¬

facturers, sociologists, philosophers, legal

experts and politicians in the western world

for the past ten years. An international

assessment of the potential risks was

therefore required, not only in order to

prevent a country from neglecting such

Despite the advantages, the use of genetic

engineering in agriculture, and hence in the

environment, has been slowed in the U.S. by

concern about potential hazards. This is the case

with genetically modified microbes (ice-minus

bacteria) which can protect crops from frost. To

left: The first leaf is treated with ice minus, the

second froze when dipped into supercooled

water. To right: Further testing with maize.

risks, but also to allow an exchange and

comparison of the data accumulating in this
new interdisciplinary field.

With a view to this evaluation, the OECD

experts first tried to identify what informa¬

tion is required for assessment of the risks

to man and the environment of large-scale

applications of recombinant DNA. The

scientific principles to be taken into

account, which are described in the report,

are not to be regarded as universal stan¬

dards governing recombinant DNA pro¬

cesses and products. They constitute a

common framework and a provisional and

flexible approach to assessment, pending
further knowledge which will permit the

definition of specific, generally applicable

criteria, especially for agricultural and envi¬

ronmental applications.

This common framework is but a first

step towards international harmonization

of safety strategies and risk management,

but the principles set out in the report have

already formed the basis of guidelines and

safety policy for large-scale applications in

Germany, Japan, Sweden, the United

Kingdom and the United States. They are

also being considered by the governments

and parliaments of many other countries.

While the report sets out guiding princi¬

ples to ensure the safety of recombinant

DNA techniques, the experts also make

recommendations designed to promote the

development of recombinant DNA applica¬

tions: that information and the comparison

of experience between countries be

exchanged, especially on risk analysis and

management; that a deliberate effort be

made by countries not to hinder, unneces¬

sarily, advances in these techniques; that

information to the public be improved, and

intellectual property and industrial secrecy

protected.

It will take time for these recommenda¬

tions to be assimilated by Member coun¬

tries. Yet they represent the first interna¬

tional achievement on such a scale. The

work will continue within OECD, and an

international meeting is planned in 1 987 to

examine the implementation by countries

of the principles laid down in the report and

any other steps taken pursuant to the

experts' recommendations.

The fact that this first endeavour at

assessing risks on the whole arrives at

optimistic conclusions makes it a milestone

on the road from the Asilomar Conference

to the harmonious development of such

techniques. Their period of probation

seems to be nearing an end.
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RECOMMENDATION OF OECD's COUNCIL CONCERNING SAFETY CONSIDERATIONS

FOR APPLICATIONS OF RECOMBINANT DNA ORGANISMS IN INDUSTRY,

AGRICULTURE AND THE ENVIRONMENT

The Council,

Considering that recombinant DNA techniques have opened up new
and promising possibilities in a wide range of applications and can be
expected to bring considerable benefits to mankind;

Recognising, in particular, the contribution of these techniques to
improvement of human health and that the extent of this contribution is

expected to increase significantly in the near future;

Considering that a common understanding of the safety issues
raised by recombinant DNA techniques will provide the basis for taking
initial steps towards international consensus, the protection of health
and the environment, the promotion of international commerce and the

reduction of national barriers to trade in the field of biotechnology;
Considering that the vast majority of industrial recombinant DNA

large-scale applications will use organisms of intrinsically low risk
which warrant only minimal containment consistent with good
industrial large-scale practice (GILSP);

Considering that the technology of physical containment is well

known to industry and has1 successfully been used to contain
pathogenic organisms for mahy years;

Recognising that, when it is necessary to use recombinant DNA
organisms of higher risk, additional criteria for risk assessment can be

identified and that these organisms can also be handled safely under
appropriate physical and/or biological containment;

Considering that assessment of potential risks of recombinant DNA

organisms for environmental or agricultural applications is less
developed than the assessment of potential risks for industrial

applications;

Recognising that assessment ofpotential risk to the environment of

environmental and agricultural applications of recombinant DNA

organisms should be approached with reference to, and in accordance

with, information held in the existing data base, gained from the

extensive use of traditionally modified organisms in agriculture and the

environment generally, and that with step-by-step assessment during
the research and development process potential risk should be
minimised;

Considering the present state of scientific knowledge;
Recognising that the development of general international guide¬

lines governing agricultural and environmental applications of recom¬
binant DNA organisms is considered premature at this time;

Recognising that there is no scientific basis for specific legislation to
regulate the use of recombinant DNA organisms;

On the proposal of the Committee for Scientific and Technological
Policy:

1 . RECOMMENDS that Member countries,

a) share, as freely as possible, information on principles or guidelines
for national regulations, on developments in risk analysis and on
practical experience in risk management with a view to facilitating
harmonization of approaches to recombinant DNA techniques;
b) examine their existing oversight and review mechanisms to ensure
that adequate review and control of the implementation of recombi¬

nant DNA techniques and applications can be achieved while avoiding
any undue burdens that may hamper technological developments in
this field;

c) recognise, when aiming at international harmonization, that any
approach to implementing guidelines should not impede future
developments in recombinant DNA techniques;

d) examine at both national and international levels further develop¬
ments such as testing methods, equipment design, and knowledge of
microbial taxonomy to facilitate data exchange and minimise trade

barriers between countries. Due account should be taken of ongoing
work on standards within international organisations, e.g. WHO, CEC,
ISO, FAO, MSDN1;

e) make special efforts to improve public understanding of the
various aspects of recombinant DNA techniques;

f) watch the development of recombinant DNA techniques for
applications in industry, agriculture and the environment, while

recognising that for certain industrial applications, and for environ¬

mental and agricultural applications of recombinant DNA organisms,
some countries may wish to have a notification scheme;

g) ensure that assessment and review procedures protect intellectual
property and confidentiality interests in applications of recombinant

DNA, recognising the need for innovation while still ensuring that all
necessary information is made available to assess safety.

2. RECOMMENDS, with specific reference to industrial applications,
that Member countries:

a) ensure, in large-scale industrial applications of recombinant DNA
techniques, that organisms which are of intrinsically low risk are used
whereverpossible, and handled under the conditions of Good Industrial

Large-Scale Practice (GILSP) described in the report;
b) ensure that, when a risk assessment using the criteria defined in
the report indicates that a recombinant DNA organism cannot be
handled merely by GILSP, appropriate containment measures, in

addition to GILSP, and corresponding to the risk assessment are
applied.

c) encourage, in large-scale industrial applications requiring physical
containment, further research to improve techniques for monitoring
and controlling non-intentional release of recombinant DNA organ¬
isms.

3. RECOMMENDS, with specific reference to agricultural and envi¬
ronmental applications, that Member countries:

a) use the existing considerable data on the environmental and

human health effects of living organisms to guide risk assessments;

b) ensure that recombinant DNA organisms are evaluated for
potential risk, prior to applications in agriculture and the environment

by means ofan independent review ofpotential risks on a case-by-case
basis2;

c) conduct the development of recombinant DNA organisms for
agricultural or environmental applications in a stepwise fashion,

moving, where appropriate, from the laboratory to the growth

chamber and greenhouse, to limited field testing and finally, to
large-scale field testing;

d) encourage further research to improve the prediction, evaluation,
and monitoring of the outcome of applications of recombinant DNA

organisms.

4. INSTRUCTS the Committee for Scientific and Technological Policy
to:

a) review the experience of Member countries in implementing the
principles contained in the report;

b) review actions taken by Member countries in pursuance of this
Recommendation and to report thereon to the Council;

c) consult with other appropriate Committees of the OECD in

developing proposals for a co-ordinated future work programme in
biotechnology.

1 . World Health Organisation (WHO): Commission of the European Com¬

munities (CEC); International Standards Organisation (ISO); Food and Agricul¬

ture Organisation (FAO); Microbial Strains Data Network (MSDN).

2. Case-by-case means an individual review of a proposal against assess¬

ment criteria which are relevant to the particular proposal; this is not intended

to imply that every case will require review by a national or other authority

since various classes of proposals may be excluded.
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Joint Ventures:

Do They Restrict Competition?

Joint ventures are an increasingly

popular way of entering a new

business for many industries

and, where they are genuine co¬

operative operations involving a

sharing of resources, they may

encourage competition. Because

a joint venture may stimulate

competition by making new

research possible, for example,

or creating a new product a

recent OECD report recommends
that antitrust officials review

such projects by weighing those

features that promote

competition against those
that restrict it.1 .

A joint venture is defined as an

arrangement under which the

operations of two or more firms are

partially, but not fully, functionally inte¬
grated to undertake certain specified activ¬
ities. These may consist of simple buying or

selling operations, the exploration, devel¬
opment and production of natural re¬

sources, joint manufacturing operations,
research and development, or engineering

and construction projects.

Genuine joint ventures are not to be

confused with mergers or cartels. Some

arrangements have been called joint ven¬

tures but were in reality naked, cartel-type

agreements involving inter-company co¬

operation without a real commitment of
resources. At the other extreme are ven¬

tures in which one company irreversibly

commits productive resources in at least
one area of its business to the venture and

thus ceases to be an actual or potential

competitor in that product or geographical

market. In that case, the arrangement

should be considered as a partial or total

merger and treated as such by the competi¬
tion authorities.

A growing proportion of joint ventures

are at international level. In the European

Community, for instance, international

ventures outnumbered purely national ones
in 1983 and 1984. Furthermore, the bulk

of such international operations were

between an EEC and a non-EEC company,

suggesting that they are seen as an effec¬
tive device for penetrating EEC markets.

Available data also suggest that it is

mainly large companies that typically

1. Report on Competition Policy and Joint Ven¬

tures, to be published shortly.

The CFM56 engine,

developed jointly by General
Electric (U.S.) and SNECMA

(France).
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engage in joint ventures and that such

operations tend to be horizontal in nature.

Joint ventures seem to be especially pop¬
ular in highly capital-intensive and high-
technology sectors where the costs of

research and development and the upfront

investment in manufacturing facilities for
new products are particularly high.

Sharing the costs and risks of projects
that are beyond the means of a single
enterprise is only one of the economic

advantages to be derived from joint ven¬
tures, particularly in research and develop¬
ment, natural resource exploration and

development and large-scale engineering
and construction schemes. Besides that, a

joint venture may make for greater effi¬
ciency in terms of economies of scale,

rationalization or specialization. For small-

and . medium-sized firms, joint ventures

offer an opportunity for overcoming entry
barriers (including obstacles to trade) in a

new market, or for competing more effec¬

tively in an existing one. Industry may also
use joint ventures to reduce transaction

costs, or for political reasons, as when a

degree of domestic participation is a pre¬

condition to market entry. Finally, a joint
venture may enable a firm to capitalize on

its own know-how in peripheral areas

where it would be prohibitively expensive
to venture on its own.

Joint ventures may have positive or

negative effects on competition. Competi¬
tion may be enhanced to the extent that

such ventures create a new entity, unlike
mergers which entail the disappearance of

an existing firm. Even when there is no new

market participant, the development of

additional and lower-cost productive ca¬

pacity may be beneficial to competition. A
joint venture may enable the firms con¬

cerned to become individually more com¬

petitive as a result of the skill or technology
improvements they derive. The economies

of scale obtained by small firms from joint
ventures can strengthen their competitive

position in relation to larger rivals. Com¬

petition in national markets may also be

increased through joint ventures that facil¬

itate market entry by foreign firms.

On the other hand, competition may be
reduced through the elimination of an

actual or potential competitor, especially

when the participants already enjoy a
relatively large market share. If there is a

vertical relationship between the venture

and its parent companies, there may be a
danger of market foreclosure, with com¬

peting firms handicapped by their exclusion

from access to an essential input. Competi¬
tion may also be impaired if the two parties

to the venture accept ancillary restraints
that are not necessary for achieving the

primary objective of the venture or if they
share information that may lead to collu¬

sion in areas outside the scope of the joint
project.

Competition authorities have had to

consider a large number of cases over the

years and have had to weigh the various
positive factors against the negative ones
in order to determine the overall economic

impact of proposed joint ventures and

decide whether to allow the scheme to go
ahead or not. The central economic issue

involves evaluating the efficiency claims of
the partners to a proposed venture as

against the potential adverse impact on
competition. A review of some of these

cases, grouped according to the type of

activity involved, gives a clearer picture of
the various factors that are taken into

account, even though not all of the pro¬
ducts described have come onto the mar¬

ket.

Research and Development

The European Commission has consid¬

ered applications for the creation of 30 or

so joint ventures, a number of which

involved cooperative R&D, as the following
three examples illustrate:

Beecham/Parke Davis: Having started
independently to research and develop a
marketable medicine for long-term prophy¬
lactic use by patients suffering from high
blood pressure and bad circulation, the two

firms decided in 1973 to pool their R&D
effort. Each continued its own research,
informing the other of its results.

The Commission allowed the agreement
a 10-year exemption from the ban on

restrictive practices despite the fact that

the degree of cooperation went much

further than was normally permitted. It
enabled both parties to manufacture a

product by the same process, so that

neither firm could gain a technological
advance over the other in that particular
market. Cooperation was deemed neces¬

sary to allow the companies to make the

costly studies which would have been an

obstacle even for companies as large as the
two concerned. (The agreement has since

been terminated and the product was not
marketed.)

The accord, however, contained exten¬

sive restrictions on competition - such as

provisions for the parties to pay each other
royalties for all cross-licences - which the

Commission considered to go beyond the
R&D domain and to relate to the marketing
of the products manufactured by each
partner. These provisions were deleted

from the agreement at the Commission's

request.

Carbon Gas Technologie (CGT) : This
was a joint venture between three German

companies, set up to develop a process for

gasifying industrial coal. It was planned to
set up a pilot operation once the R&D had

been completed and after that to construct

a demonstration plant for start-up at the
end of 1 988. The application for an exemp

tion raised a number of competition issues.

First, the three firms had agreed not to
compete with the joint venture for an

unlimited period. Secondly, each of the
parties already had some experience in coal

gasification or liquefaction. Thirdly, the
companies undertook not to utilize their

existing know-how since they agreed to
transfer all their acquired expertize free of

charge to the joint venture. Fourthly, all
three parties undertook not to use any
confidential information obtained from the

co-operative venture and not to exploit its
know-how if any of them pulled out of it.

Finally, the parties belonged to major
industrial groups with considerable re¬

sources and operations in virtually every
Community country.

The Commission granted an exemption
to the venture in December 1 983, fol¬

lowing the amendment of the agreement to
omit the restrictions on competition
between the parties and to enable each one

to exploit the results of their joint R&D
individually. The decision took into account

a number of arguments relating to the
overall economic effects of the agreement,
especially that the pooling of the three
companies' R&D resources would make for

cheaper and quicker results. The Commis¬

sion, however, did impose two conditions:

it set a time limit on the exemption -the
end of 1 989 - and required the joint ven¬
ture company to submit all licence agree¬
ments entered into with its shareholders

for immediate examination by the Commis¬
sion.

Following this case, the European Com¬
munity adopted a new regulation in 1985
that granted a block exemption for R&D
joint ventures and gave companies the
possibility of extending their cooperation
into the field of joint marketing of the
results of such research. The new regula¬
tion was soon applied to another coal
gasification venture similar to CGT.

National Coal Board (NCB), now British
Coal: The Commission did not hesitate in

deciding that an R&D agreement between

three state-owned British corporations was

in keeping with EEC rules on competition,

as amended by the 1985 regulation. The
agreement was between the National Coal

Board, its subsidiary, National Smokeless

Fuels Ltd. (NSF) and the Central Electricity
Generating Board (CEGB), and provided for
NSF to undertake research to perfect cer¬

tain new techniques for coal. The agree¬

ment is for four years and, if it yields
positive results, the techniques and

patents acquired by NSF will be assigned to

the NCB and CEGB, which together will

decide on the royalties to be paid by third
parties for the right to exploit them.

The Commission concluded that the

three concerns were not competing manu¬
facturers. Furthermore, the NCB and CEGB

alike have the right to exploit and market
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The new 35AF2 camera model,

developed by Kodak (U.S.) and
manufactured by Chinon

(Japan).

patents and know-how pooled or jointly

developed by them. Hence, the Commis¬

sion ruled that the agreement satisfied the

tests for a block exemption.

In the United States, the competition
authorities have also taken a favourable

attitute towards R&D joint ventures, and

the government has not brought any cases

challenging such arrangements. However,

one private action brought by Berkey Photo

Inc. against Eastman Kodak Co, has been

successful. Berkey charged that Kodak had

conspired to restrain trade in the develop¬
ment of new flash bulbs for use with its

cameras and proved that Kodak, while

developing a new "magicube" flash bulb

design jointly with Sylvania Electric (GE),
induced Sylvania to keep the design secret

from Kodak's competitors until its own line

of magicube cameras was released. Kodak

later agreed to use GE's new "flipflash", but

likewise required GE to keep the new
device secret until Kodak introduced a new

range of cameras.

A jury found these agreements to be

unreasonable restraints on trade, and its

decision was upheld by the Court of

Appeals. The Appeals Court referred to

Kodak's monopoly position in the camera

market and found that joint ventures with a

monopolist must be carefully scrutinized to

avoid raising additional entry barriers in the

monopolized market. The Court found that

the "rule of reason" should apply in such
cases and should take account of such

factors as the size of the joint venture, the

market shares of the participants, the

contributions of each party to the venture
and the benefits derived and the likelihood

of one or the other party undertaking a

similar project alone in the absence of the

joint venture.

Two ventures involving the same com¬

pany. United Technologies, one of which

was given the go-ahead and the other of

which was refused, show how those cri¬

teria have been applied in the jet engine

sector. The first case involved an arrange¬

ment between the Pratt & Whitney division

of United Technologies and Rolls-Royce to

develop, manufacture and sell a low-thrust

jet engine for use on small aircraft. The

Department of Justice opposed this agree¬

ment on the grounds that it believed the
financial risks and technical difficulties of

the project were not too great for either

company to handle individually. It con¬

cluded that the venture carried a "strong

risk of eliminating actual or potential com¬

petition".

In the other case, United Technologies
teamed up with four other companies

- Rolls-Royce, Japanese Aero Engines,
Fiat and Motoren und Turbinen-Union

GmbH to develop a new, "advanced

technology" engine in a market where only
one other comparable product existed (the

CFM 56, the result of a joint venture
between General Electric and the French

SNECMA). Here, the Department of Justice

decided that it was unlikely that more than

one of the five partners would undertake

such a project on its own, so it conluded
that the venture did not threaten the

competitiveness of that particular market

by eliminating a potential entrant.

Natural Resource Exploration

and Energy Development

In these sectors as well, the primary test

is whether the individual parties have the

resources to undertake the project on their

own or whether pooling their resources is a

sine qua non for the operation. In Germany,

for instance, the Federal Cartel Office (FCO)

allowed the joint exploration and produc¬

tion of manganese nodules from the

seabed by a consortium comprising Cana¬

dian, American, Japanese and a group of

four German companies on the grounds

that none of the participating enterprises

had the financial and technological capa¬

bility to go it alone.
The United States authorities likewise

have permitted companies to team up to

explore for oil at the ocean margin, the area
between the outer continental shelf and the

deep ocean, given the great risks and costs

of the project, which made individual explo¬

ration unlikely. However, the United States

has been more restrictive on joint oil

exploration in areas closer to shore, where
the risks should be lower. There the United

States has prohibited joint bidding for

leases by major oil companies because

such bidding eliminated potential competi¬

tion. Also the information exchanged in

negotiations over joint bid proposals gave

the big companies an advantage when it

came to bidding for both the acreages

concerned and others. The ban on joint
bidding has had little effect, however,

either in terms of the number or the value of

bids, so it has neither increased the amount

paid for licences nor improved the pros¬

pects of small firms. The competition

authorities are now considering removing

the ban altogether.

Manufacturing

There has been greater resistance on the

part of competition authorities to ventures

for the joint production of manufactured

goods. In the United States, the Federal

Trade Commission (FTC) blocked a pro¬
posed tie-up between Brunswick, the

second largest producer of outboard

motors in the U.S., and Yamaha, a Japa¬

nese company that also makes outboards

and had already made two unsuccessful
bids to enter the American market. The FTC

found the venture to be anti-competitive;

the proposition to share the output of an

existing Yamaha plant and divide up the
world market was considered to make

for less competition than the entry of
Yamaha as an independent competitor.

In the case of the agreement betwen

General Motors and Toyota, however, the
FTC approved the venture because it

found, on balance, that the pro-competitive
effects outweighed the potential anti-com¬

petitive ones but imposed a number of
conditions nonetheless. The two com¬

panies wanted to set up a jointly owned

subsidiary to produce a variant of Toyota's

Corolla in a formerly idle GM plant in the
United States. The FTC decided that the

venture would increase the supply of small

cars in the American market, result in lower
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The Nova, built by Toyota
and General Motors

in California.

production costs than an alternative

arrangement and enable GM to learn Japa¬
nese production techniques, such as the

"just-in-time" system of inventory manage¬
ment. It expressed reservations, however,

about the monopoly potential of a venture

which brought together the largest U.S.

automobile producer and the country's

largest importer, the two also being res¬
pectively the biggest and third biggest
motor car producers worldwide. Not only
were the two firms not producing a new
product, but they were also in a position to
dictate prices, argued dissenters within the

FTC. A majority of the Commission voted

to accept the venture, however, after

imposing a number of limitations.

In Germany, a proposal by the five
leading manufacturers of electric cables

(Siemens, Philips, AEG, Standard Elektrik

Lorenz and Kabelmetal Elektro) to jointly
produce and market optical fibre cable was

rejected by the Federal Cartel Office partly
because it would effectively foreclose this
market for all other actual or potential
manufacturers. The FCO was under no

doubt that such a venture between com¬

panies already enjoying an oligopolistic
position would curtail competition.

On the other hand, the same regulatory
body allowed two joint ventures - both

involving an alliance between a Swedish

and a German company and both in the

pulp and paper business to go ahead

despite the fact that in each case an already
dominant German firm was further

strengthening its position. In both cases,

the parties concerned argued that smaller
German manufacturers would be allowed

to participate in the venture.

The European Commission has also had

to pronounce on manufacturing ventures.

In an important decision, it allowed a
venture between De Laval of the United

States and Koninklijke Machinefabrieken

Stork BV of the Netherlands to jointly
develop, produce, maintain and market

steam turbines, compressors and pumps.

De Laval was to provide the know-how and

designs while Stork was to supply the

premises and the labour. Their joint output
was to be sold not only in the EEC but also

in the rest of Western Europe, the Middle
East and South Africa.

The Commission decided that, despite
the elimination of competition, there were

certain economic benefits: Stork expanded
its range of products; De Laval was able to

start producing in a new geographical area;

and between them, they could develop an

optimal production capacity. The Commis¬

sion concluded, therefore, that the agree¬
ment would improve the production and

distribution of the products concerned and

would promote technical and economic

progress.

Buying and Selling

Whereas such ventures would have been

rejected virtually out of hand at one time,

there is increasingly a tendency to apply a

"rule of reason" approach which recognizes
that they can generate efficiencies and
benefit the consumer.

In the European Community, for exam¬

ple, joint buying arrangements, in which

the participants are small independents

with insignificant market shares, have not

been challenged. Thus the Commission

found in 1975 that the Spar voluntary
group of independent grocers did not

operate in an uncompetitive manner. In

Germany, on the other hand, the FCO

found that a joint buying organisation,

HFGE, set up by four trading groups was an
illegal buyers' cartel, since it distorted

competition vis-à-vis smaller firms and did

not ensure that the lower prices obtained

through greater buying power would be
passed on to the consumer.

When it comes to joint selling, decisions
have had to take account of whether

agreements involve price-fixing and
whether that is reasonable or not. In the

American entertainment industry, several
cases have arisen concerning performance

rights for music and films where a large

number of composers or products are

handled by a single agency. In some cases,

the setting of an overall price was consid¬

ered necessary for the product to be
marketed at all, while in others the seller

has been found guilty of arbitrary price-
fixing.

Although, in the 1960s, the European

Commission had allowed several joint fer¬
tilizer sales agreements to stand in Member

countries' national markets, it reversed its

position in 1 978, failing to allow a cooper¬
ative sales agreement between two Dutch

nitrogenous fertilizer producers. Its new

position was reaffirmed the following year

when it fined three French fertilizer pro¬

ducers for using a joint marketing company
called Floral to sell to Germany.

Similarly, in Germany, the FCO banned

four cement producers from selling through
a joint sales organisation, while in Sweden

the Competition Ombudsman found a joint
selling company set up by nine brick

manufacturers to be contrary to the public
interest.

These decisions show that, even where

joint venture agreements pose problems for

competition, the answer may not neces¬

sarily be to prohibit them completely. Other
remedies are available, such as calling for
modifications to make the venture accept¬
able. On the other hand, in cases where the

venture is tantamount to a cartel or where

it confers considerable monopoly power,
outright prohibition might be the most

appropriate remedy. Where the problems
are less dramatic, the authorities can con¬

sider imposing a time limit on the agree¬
ment, restricting its scope so as to ensure

continued competition between the

partners in other domains; requiring the
admission of other firms to prevent market

foreclosure; or imposing other restrictions
on the utilization of the results of the

venture or on the exchange of information
between the partners. In most cases, it

should be possible to propose remedies if
the pro- and anti-competitive effects of the

proposed venture are carefully analyzed.

26



Reducing Motor Vehicle
Pollution

Despite varying degrees of
success in the OECD area in

reducing emissions from
individual automobiles,

governments must take
further action in most of the

countries, if only to

counteract the growing
number of automobiles in

use. The options are explored
in a recent OECD

Environment Committee

report^ .

The two greatest sources of
pollution in New York, as in

most cities, are the internal

combustion engine and

emissions from heating

systems.

by Jane Leggett

otor vehicles are one of the prin¬

cipal sources of air pollution in

OECD countries ( see Chart ). If

these emissions are to be lowered - or

even maintained at existing levels

practical and cost-effective methods must

be found both to improve fuel economy and

to restrict the pollution generated by

internal combustion engines. That these
emissions are harmful to human health and

the environment is no longer open to doubt.

Still, what the best means to cut down on

this pollution is, and how far to reduce it
remain controversial issues. Most OECD

countries have taken steps in recent years:

lowering permitted levels of lead in petrol,

for example, and introducing unleaded fuel.

1 . Environmental Effects of Automotive Transport,

OECD, 1986.
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Unleaded gasoline is almost
universal in Japan, while lead

content in gas has been greatly
reduced in the United States. Lead-

free petrol must be made widely
available in the Common Market by

1 989 and is already available in
many European filling stations.

Below, to right: The first unleaded
petrol station in France.

But, despite tighter environmental regula¬
tions over the last 1 5 years and better fuel
economy in a number of OECD countries,

more people own automobiles and the

number of miles driven by each car rises,
thus increasing total emissions.

Specific measures under consideration

for the future are the accelerated introduc¬

tion of alternatives to petrol, such as diesel

and gaseous fuels, compressed natural gas
or liquified petroleum gas) and unleaded
petrol. In addition, technical modifications

to automobiles, which cut down on fuel

consumption and ensure less polluting
automobile exhaust could be introduced.

Leaded vs. Lead-free Petrol

Lead has been added to petrol (not to
diesel fuel) since the 1 920s, as a means of

boosting its octane and hence preventing
premature detonation of the fuel in engines
(called "engine knock"). Because lead is

corrosive and abrasive, however, other

compounds are added at the same time to

volatilize or "scavenge" it from the engine
so that it comes out along with the exhaust

gases. As a result, roughly 75 per cent of

the lead is emitted into the atmosphere,

while 1 0 per cent remains in the lubricating
oil and the rest is deposited in engines and

exhaust systems. Since it is a heavy metal,
lead does not degrade in the environ¬
ment.

Three health and environment hazards

are associated with lead:

When inhaled or ingested by people, it

can accumulate to levels high enough to

cause toxic effects, including neurological
disorders. At lower concentrations, it can

still produce hyperactivity in children, high

blood pressure in adult males and a variety
of other physiological changes.

If leaded instead of unleaded fuel is used

in a car fitted with a catalytic converter
designed to reduce emissions of other

pollutants and render them ineffective, the

lead additives react with the catalyst sys¬
tems.

The "scavenger" compounds themselves

are extremely toxic and thus present a risk

during their distribution and handling, even
before being mixed with the petrol and
combusted.

in the past 1 0 years, these dangers have
led most OECD Member countries to lower

the limits on the amount of lead that can be

added to petrol. The availability of alterna¬

tive ways to boost octane and the growing
body of knowledge about the dangers of
lead have kept governments under pres¬
sure to further reduce permitted concentra¬

tion of lead in petrol and to require the
introduction of unleaded petrol. The Euro¬

pean Community decided in March, 1984,

to require all Member countries to make

lead-free petrol widely available by the
beginning of 1 989 and to ensure that all

new vehicle models are capable of running
on unleaded fuel. Even now, in 1986,

unleaded petrol is available at many Euro¬
pean filling stations. Other countries have

gone further: in Japan, very few vehicles
still use leaded petrol, while in the United

States the permitted concentration of lead

in petrol has been reduced to 0.026 grams

per litre. This compares with a range of
0.1 5 - 0.40 grams per litre in the EEC, and
the United States Environmental Protec¬

tion Agency is now considering a complete
ban on leaded petrol as early as 1 988.

There are at least four alternative

methods to achieve sufficient octane levels

in petrol:

Various anti-knock agents may be
added: they are, however, generally more
expensive and less effective than lead and

may be even more toxic.

Gasoline extenders such as methanol,

ethanol or methyl-t-butylether are prom¬
ising substitutes, but they have the disad¬
vantage of making fuel more volatile,

causing corrosion in fuel systems, being
potentially as toxic as lead and being
relatively costly.

Refining processes can change the com¬

position of petrol, thereby increasing
octane, by processing feedstocks longer
and more severely. The extra processing
required will, however, increase the

amount of energy consumed per unit of

output and may require capital investment
in new equipment.

Engines may be designed to run on
lower-octane fuel, although that might be
at the expense of fuel economy and perfor¬

mance. This could only be a long-term
solution, though, to be phased in gradually
with the turnover of the vehicle stock.

None of these alternatives alone will

suffice to bridge the octane gap, however,
and the strategy chosen will need to

combine several of the options. Moreover,

there will obviously be some cost asso¬

ciated with reducing or eliminating lead in
petrol, although most studies agree that it
would be fairly small (between % and

11/2 U.S. cents per litre). On top of that,
motorists may have to pay for a slight
increase in fuel consumption (though some
experts suggest fuel economy could be
improved through the use of unleaded

petrol). On the other hand, items like
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lubricating oil, spark plugs and exhaust

systems will not need to be replaced as

frequently and, over the lifetime of a

vehicle, these savings on maintenance (not

to mention less tangible benefits to health

and the environment) should outweigh the
costs of reducing lead emissions. The
bottom line therefore is that motor vehicle

lead emissions can be substantially
reduced if not eliminated, at little or no cost

to motorists and with a net gain to

society.

Gaseous Fuels

Liquefied petroleum gas (LPG) and com¬

pressed natural gas (CNG) are attractive
alternatives to petrol for motor vehicles

because of their greater combustion effi¬

ciency combined with generally lower

exhaust emissions (the one negative factor:

nitrogen oxide emissions may be slightly

higher). Their use remains limited in most

countries, confined mainly to fleets, partly

because of the small (albeit growing)
number of refueling stations. This is critical,

since gas-powered vehicles often have a

smaller range between refills, because of

the larger volume of LPG and CNG relative

to petrol (even in their pressurized tanks). In

view of their restricted range and the fact

that most of these vehicles in Europe are

conversions (or "retrofits"), they tend to

have dual engine systems that can be

changed from petrol to gaseous fuel at the
flick of a switch.

Dual-fuel vehicles do not take full advan¬

tage of the fuel economies to be made

through use of gaseous fuels, however.

They are not optimized to take maximum

advantage of gaseous fuels, and they are

heavier than single-fuel vehicles. Gaseous

fuels burn more efficiently than liquid fuels;

it is estimated that a dedicated gas-

powered vehicle can be 6-1 0 per cent more

fuel efficient than a petrol-powered one,

although the gain for a dual-fueled vehicle

is of the order of 1-3 per cent. Whether

that translates into cost savings for the

motorist depends on the relative prices of

liquid and gaseous fuels, however, and the

difference varies considerably from one

OECD country to another. From an environ¬

mental perspective, there is no doubt that

gas-powered vehicles are worth encour¬

aging since they make for more efficient

engines that last longer and pollute less.

Diesel Engines

Diesel vehicles are both more efficient

and emit less exhaust pollution than their

petrol counterparts, as a result of the

special characteristic of diesel fuel as well

as of their compression-ignition engines.

But while their emissions of toxic gases are

comparatively low, their discharge of parti¬

culate matter is far greater and potentially
more hazardous.

Diesel engines have become increasingly

popular in OECD countries since the dra¬

matic oil price rises of the 1 970s because

they achieve 1 0 to 30 per cent greater fuel

efficiency than comparable petrol engines.

But their relatively favorable environmental

profile is partly offset by the fact that their
emissions are more difficult to control.

Because of the way diesel engines work,

less nitrogen oxide is formed than with

petrol engines, and less carbon monoxide

and hydrocarbon gases escape in the

exhaust emission. But a certain quantity of

incompletely combusted particulate mat¬

ter, which is responsible for the character¬

istic smell of diesel engines, is formed. This

matter also contains much larger quantities

of sulphates and other contaminants than

petrol emissions since diesel fuel comes

from a heavier "cut" of crude oil. A high

percentage of this particulate matter is also

small enough to be inhaled deep into

respiratory systems and cause potentially
serious risks to health.

There are ways of reducing the risk of

particulate matter, the principal environ¬
mental hazard associated with diesel

: ;::««>»
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Gaseous fuels have greater

combustion efficiency and emit

less fumes than petrol but have

slightly higher nitrogen oxide
emissions.

engines. To a certain degree, engine mod¬

ifications (especially the use of electronic
controls) can lower toxic emissions and, at

the same time, improve fuel economy.
Further measures to curb pollution, how¬
ever, entail trade-offs between fuel econ¬

omy, performance, and emissions of the

various pollutants concerned. For instance,

the emission of nitrogen oxides (NOx) and

volatile organic compounds (VOC) can be

reduced by recirculating exhaust gases, but

at the expense of increasing the discharge
of particulate matter and lowering fuel
efficiency.

Considerable research is being carried
out into new diesel engine designs, which

could combine the best features of spark-

ignition and compression-ignition systems.
Other improvements could be introduced

which enable diesel engines to meet the
same strict emission standards as those

applying to petrol engines while retaining
the diesel's greater fuel economy.

Technical Improvements

Although in the past it has been assumed

that a trade-off must be accepted between

emission levels and fuel economy /perfor¬
mance, the most promising technological

developments could bring improvements in

both. Since 1975 in particular, great

strides have been made in fuel efficiency
while, at the same time, automobile man¬

ufacturers have reduced the fuel consump¬

tion. Improving fuel economy has been an

important way of bringing emission levels
of new car models down in line with stricter

regulatory standards. Even now, when oil

price trends are more favorable, fuel

economy continues to improve in parallel
with lower exhaust emissions.

Reduced Weight
and Drag

One important way of lowering both fuel

consumption and emissions is by reducing

the resistive forces of the vehicle - specif¬

ically by reducing its weight and drag.

Computerized design has enabled aerody¬
namic drag to be cut by half and has led to

designs requiring less metal or plastic. At

the same time, new, strong, lightweight
materials like glass-reinforced plastics and

aluminium have considerably lightened

vehicles while maintaining safety. Al¬
though many of these materials cost more

to produce and require more energy in their
production than conventional materials, a

motor vehicle uses seven to ten times more

energy during its lifetime than the total

needed to manufacture it. Hence, increased

production costs are ultimately repaid sev¬

eral times over in fuel savings due to weight

reduction. Weight reductions of 10 to

30 per cent compared to 1 973 models

translate into a 5 to 1 5 per cent improve¬

ment in fuel economy.

Greater

Engine Efficiency

Performance and emission gains can

also be obtained from improving the

"driving forces" for the vehicle, which

means turning fuel energy into kinetic

energy. Fuel combustion can be improved

by raising compression ratios to derive

more energy from the fuel and by minim¬

izing the escape of VOC and carbon mon¬

oxide in exhaust gases, but possibilities

here are limited by the octane of available

petrol and the problem of "engine knock".

Making the fuel/air mixture leaner can

reduce the emission of nitrogen oxide and
carbon monoxide, but that tends to

increase VOC emissions, as well as low¬

ering the compression ratio at which engine
knock occurs. However, engine designs

using electronic control of fuel injection can

burn lean mixtures while avoiding knock by

30



Diesel engines are more efficient
and emit less exhaust pollution

but discharge much more
particulate matter than petrol.
Above: Experimentation with
mixture of diesel oil fuel and

water in the U.K.

initiating ignition at the point where the

fuel /air mixture is locally rich.

Electronic Control Systems

These provide a major technological

advance for maximizing engine efficiency

and overcoming the limitations of mechan¬

ical systems. Electronics can control with

far greater precision the fuel injection pro¬

cess and the timing of high-energy ignition

sparking. Sensors can detect engine knock
and feed back the data to the electronic

control system, which can quickly initiate

counter-measures (such as changing the

timing of the ignition spark).
Electronics can also assist or control the

transmission process, by selecting the

gears anH engine speeds that maximize
engine efficiency for the particular perfor¬

mance required (through maintaining low

engine speed under high load). Automatic

transmissions governed by electronic de¬

vices can overcome the current 1 0 per cent

energy deterioration arising from conven¬

tional automatic gearboxes and result in

even greater efficiency than can be

obtained from manual gearboxes operated

by skilled drivers. Continuously variable
transmission is an extension of that con¬

cept and could yield as much as a 24 per

cent increase in fuel economy relative to

existing transmission systems.

Other applications of electronics are in

the field of computerized feedback to the
driver of information like the need to

replace spark plugs or oil, or to check tire

pressures, or how to drive to minimize fuel

efficiency. For the time being, electronic

equipment represents a significant cost for
new cars and is not utilized as much as it

might be by motor manufacturers. In

future, improvements in on-board elec¬

tronics will enable more sophisticated diag¬

nostic data to be provided and extend the

use of microprocessors to control a greater

number of operations and assure greater

reliability. Microprocessors should also

become smaller and less expensive. These

changes serve to improve fuel economy

and performance, and to lower emis¬
sions.

Strengthening Environmental

Regulations

Increasingly severe emission regulations

have indirectly induced progress in the

application of many of these technical

improvements in engines and transmis¬

sions. Electronically variable injection

timing has now become a standard tech¬

nique for reducing emissions and improving

fuel economy and performance for both

petrol and diesel engines. Oxidation cata¬

lysts, which reduce the discharge of VOC

and carbon monoxide, utilize a variable

threshold probe to adjust the degree of

control needed to keep emissions low.

Stricter standards for nitrogen oxide emis¬

sions in Japan and the United States have

led to introduction of "three-way" cata¬

lysts, which cut down these emissions as

well as the amount of carbon monoxide and

VOC discharged. This type of catalyst

regulates the fuel/air ratio very precisely
under all driving conditions to ensure an

oxygen-starved environment in the cata¬

lyst so as to reduce nitrogen oxide to

nitrogen. Using electronic fuel injection on

"feed back" carburettors, a three-way

catalyst, combined with an oxygen sensor

in the exhaust gas stream, can achieve a

better than 85 per cent reduction of emis¬

sions and sometimes improve fuel

economy as well.

Another line of development lies in

"lean-burn" engines, which are expected to

achieve a 5 to 1 5 per cent improvement in

fuel economy over today's automobiles

with substantial reduction in nitrogen oxide

31



Testing for
auto exhaust

fumes

in Germany.

and carbon monoxide emissions (but no

control over VOC discharge). Engines util¬
izing lean-burn principles have been intro¬

duced in Germany and Japan but are still

some years away from meeting their emis¬

sion and fuel-economy targets in commer¬
cial production.

The European Community is now moving
towards stricter standards for exhaust

emissions. In June, 1985, the Council of

Ministers decided to introduce lower limits

for nitrogen oxide, carbon monoxide and

VOC emissions on new models of large
cars, effective October 1 , 1 988 and to

extend control to medium-sized cars three

years later. A decision on small cars was

deferred to 1 987, leaving open the possi¬

bility of using lean-burn engines to meet the
strict standards by 1 993. The decision has

not been ratified by all EEC countries,

however. Consequently, the situation
remains that each country can implement

national measures at its own pace. Ger¬

many has already introduced new regula¬

tions to encourage the purchase of "clean
cars" so that over 100 models of cars

equipped with catalytic converters are cur¬

rently available. A number of other Euro¬

pean countries Belgium, Denmark, Fin¬

land, France, Liechtenstein, the Nether¬

lands, Norway and Sweden also have

committed themselves to adopting more
restrictive emission controls in due course.

Switzerland has introduced stricter emis¬

sion limits (equivalent to United States

standards) on new imported cars effective
October 1 , 1 986.

In the coming years, it is to be hoped that

increased international cooperation will

lead to the adoption of common standards

for petrol-powered automobiles. Already,
increased attention is being focused on

diesel cars and on trucks, both diesel and

petrol. Once agreed standards have been

set in place, there will be the difficult task

of enforcing them, which means ensuring

that vehicles meet those standards, not

just at the time they leave the production

line but through the years they are on the

road. That implies effective inspection pro¬

cedures and adequate provisions for
vehicle maintenance.

The ubiquitous motor vehicle has been

responsible for a great many benefits in our

industrialized society. It has profoundly
influenced the way this society has devel¬

oped and the way we live in the closing

years of the Twentieth Century. The per¬

sonal mobility and ease of communications

it confers are likely to continue to be a

major factor in future economic develop¬

ment. Technologies are available at reason¬
able costs to ensure that vehicles become

more environmentally favourable than is

presently the case in many countries, in

particular by reducing their air pollutant
emissions. Manufacturers have demon¬

strated that they can rise to the challege of

producing such vehicles when faced with

the stricter emission limits applicable in
some OECD countries. There is no real

reason, therefore, why further develop¬

ment of the transportation sector cannot

be accompanied by a significant reduction

in air pollution from vehicles, with clear

benefits for the health and well being of

urban populations.

32



Keeping the Banks
Safe and Sound:

Trends in Prudential Supervision
by Rinaldo Pecchioli1

As the business of banking has
diversified and spread across

national frontiers, and "non

banks" have entered the banking
world, the supervisory authorities

have had to modify the legal and
regulatory framework established

for the industry. Their main aim
has been to ensure that the

safety and soundness of financial

institutions are preserved

without impairing the efficiency
of financial markets that results

from innovation and greater
competition

Covering More Players

Traditional lines of demarcation in the

financial services industry have eroded.

The definition of "banking" has broadened

in many countries, and the industry has
become internationalized. For these rea¬

sons, the official banking supervisory

umbrella has had to open up to provide

more comprehensive coverage of institu¬

tions that carry out banking business and

related activities. At the same time super¬

vision has tightened. Internal monitoring

and control are being emphasized, the

scope of bank examinations is being

enlarged, they are being made more fre¬

quent, and supervisors and auditors are

being brought closer together. Supervision

has been extended, through consolidation,
to include a bank's affiliates and subsidiar¬

ies, wherever their business is conducted.

This consolidation, which is global in nat¬

ure, has enabled supervisors to assess

more adequately the overall strength of a

banking organisation and to monitor its

exposure to risk.

Effective supervision on a globally con¬

solidated basis coupled with the interna¬

tionalization of banking, requires close

cooperation between national supervisors.

Thus, the progress made over the past

decade in developing a multilateral institu¬

tional framework for supervisors, centred

on the Basle Committee on Banking Regu¬

lations and Supervisory Practices, is of

major importance.

The broadening of banking supervision

to include more institutions (either directly

or through consolidation) raises some prob¬
lems, however, and the recent trend

towards intermingling of institutions oper¬

ating in different segments of the financial
services industry considerably complicates

the task of supervisors. There is a com¬

pelling need for more and better informa¬

tion and for reporting systems that take

account of the increasing complexity of

financial transactions. Supervisory arran¬

gements have to be refined so that they can
deal with financial groups and conglomer¬

ates offering a wide spectrum of financial

services. In addition, new procedures to

ensure cooperation between the various

supervisory agencies concerned may be

required. Internationally, it would be desir¬

able for this cooperation to be backed up by

more compatible supervisory concepts and

methods and by reconciliation of supervi¬
sors' views on such issues as conflict of

interest, customer protection, disclosure

requirements and transparency.

What Can Banks Do?

The limits of banks' permissible activity
has been reviewed in several countries. The

broader range of business in which banks

are allowed to engage entails new ele¬

ments of risk which must be covered by the

supervisory framework. It is generally

agreed that the entry of banks into new

areas of business should be assessed by

the authorities on a case-by-case basis, so

that the specific risk characteristics

involved can be taken into account along

with the public policy concerns relating, for
instance, to conflicts of interest and

investor protection, as well as to the

potential impact of this new business on

the costs, earnings and profitability of the
banks.

New Financial Instruments

The vast array of new financial tech¬

niques and instruments most of them
"off-balance-sheet" commitments also

requires a review of supervisory policies.

No doubt the new possibilities have helped

improve the efficiency of financial markets,

offered banks new opportunities to diver¬

sify, limited certain types of risk exposure

and enabled banks to cope better with

interest and exchange-rate volatility. Yet,

some of the innovations pose problems for

the safety and soundness of banks. Of

special concern to supervisors are those

designed to circumvent prudential require¬

ments. But others may also entail credit

and/or market risks that are difficult to

7. OECD Financial Markets Division. Author of a

report on Prudential Supervision in Banking, to be

published by OECD
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In the United States, the

responsibility for prudential

supervision is divided among
several organisations of which

the central bank (the Federal

Reserve) is one.
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encompass within the scope of existing
supervisory tests. Still others depend more

on market volume than on the underlying

demand for finance and, hence, can expose

banks not only to unpredictable shifts in

business opportunity but also to over-
reliance on turnover-related transactions.

More generally, the heavy emphasis put on

"securitized" forms of financing may well

achieve a better distribution of risks among
market participants but does not eliminate

these risks and may even give rise to new
forms of exposure.

The risks involved in financial innovation

have become increasingly evident but

cannot easily be measured or even fully
understood. The speed with which new

techniques and markets have developed
and the growing complexity of the financial

instruments themselves complicate the

matter; but it is generally agreed that such

innovations should be properly incorpo¬
rated into the assessment of banks' risk

exposure, and this is being done in more

and more countries. Supervision of new

financial "products" is being introduced so
that their risk and stability can be evaluated

at an early stage. "Off-balance-sheet" busi¬

ness should be subject to the same close

scrutiny as those on the balance sheet; and
overall as well as individual risks should be

included.

Concentration

of Exposure

Diversification of risk exposure is essen¬

tial to ensure safety and soundness. And its

importance has been enhanced by recent
experience. Indeed, the main source of

difficulty for banks has been excessive

concentration of exposure to a particular

risk (or a set of different but interacting
types of risk). But the increase in risk and

complexity of banking has led the authori¬

ties to reappraise the concept of "risk

concentration". In the past, the term

referred mainly, if not solely, to lending to a
single customer, but recent experience has

brought to the fore the dangers of overcon-
centration on certain geographical or indus-
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trial sectors, on particular sources of

funding and profitability, and on interest-

and currency-sensitive positions. It is not

enough to control all these forms of risk

concentration individually; the accumula¬
tion of risk concentrations in both assets

and liabilities - be they on or off the
balance sheet also needs to be taken into

account.

Liquidity Measurement

Supervisory approaches to liquidity mea¬

surement and control have been strongly

influenced by structural changes in the way

the banks themselves assess their liquidity

requirements, especially since active lia¬

bility management techniques, implying

heavy reliance on wholesale funding and on

"bought money" have been adopted.

Today's supervisory approach emphasizes

the complementary roles of the stock

approach (maintaining adequate asset-

based liquidity) and cash-flow concepts
(matching insofar as possible maturities so

that inflows are not too disparate from

outflows). Thus this approach focuses not
only on the intrinsic liquidity of a bank's

assets but also on the capacity of the bank
to manage its assets and liabilities ade¬

quately in response to changes in the
markets in which it operates. Since these

changes include the market's perception of

the bank's standing, there is growing
emphasis on efficient management infor¬

mation systems, the importance of foreign-

currency management, surveillance of

interbank positions and on the risks con

nected with the expansion of EFT (Elec¬

tronic Fund Transfer) systems, as well as

the incorporation into liquidity analysis of

"off-balance-sheet" operations. The link

between banks' business plans and funding
patterns is also coming under greater

scrutiny. In this context, supervisors may
find themselves having to take subjective

views on a bank's capacity to raise liquid¬

ity, whether by raising additional funds in

the marketplace or by selling assets, since

an increasing number of banks have come

to regard access to markets as their prime

source of liquidity. But recent experience

has highlighted the limits of such a policy

and the likely vulnerability it implies. Thus,

the banks are now being encouraged to
build up their longer-term financial

reserves, to strengthen balance-sheet

structures and to tap more permanent
sources of funds.

Capital Adequacy

After witnessing a secular decline in the

ratios of capital to assets until the early
1 980s, restoring sound ratios has become

a priority issue for banking supervisors

everywhere, their aim being to restore

greater discipline to the assessment and

control of solvency risks. The issue cannot,

however, be dissociated from the need to

promote greater competitive equality in the

marketplace, which is becoming increas¬
ingly integrated on a worldwide basis. For

such equality, comparable definitions are

necessary to measure capital adequacy
and to set standards. Greater international
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The Bank of England is

responsible for prudential

supervision in that

country.

compatibility of national policies is consid¬

ered a highly desirable objective for safety

and soundness as well as competitivity. In

international discussions, it is a major issue

for supervisory bodies, but progress is

severely constrained by differences from

country to country in accounting principles

and conventions, valuation standards, tax

policies and disclosure requirements.

Supervisory action to build up capital

resources must take account not only of

the absorptive capacity of capital markets

and of banks' ability to raise new capital

but also of their ability to generate ade¬

quate profits. Supervisory measures should

not be used to induce banks to accept a

deterioration in the quality of their port¬

folios in order to improve short-run profita¬

bility. Nor should they be encouraged to
follow a strategy of relying on off-balance-

sheet business, which might entail taking

on new risk factors. A review is currently
underway to ensure that off-balance-sheet

operations are covered by capital adequacy
tests and that contingent liabilities and

commitments are matched by capital

resources in an adequate manner.

Supervisory attitudes towards capital

adequacy are closely linked to "provi¬

sioning policies" (making provision for
losses on bad debts). Despite great differ¬

ences in regulatory, fiscal and accounting

policies, there is a broad consensus among
countries that the management of the bank

has primary responsibility for determining
an appropriate level of provision, while the

role of supervisors is to ensure that provi¬

sioning is geared to a prudent and realistic

assessment of the quality of the bank's

portfolio. In recent years, greater emphasis

has been given to the need to boost the

provision for losses on loans particularly

loans to certain countries with high risk

exposure - as asset quality is perceived to
deteriorate. This attitude is to be seen as

complementary to actions aimed at

strengthening capital adequacy. However,

there remain great disparities in provi¬

sioning techniques, as well as levels, from

country to country and bank to bank, even

though there is growing awareness among
supervisors that a more consistent

approach would help strengthen the

soundness of the international banking
system as a whole.

Market Discipline
and Public Intervention

As a result of the liberalization of finan¬

cial markets, the marketplace can now

exert more influence in determining the
success or failure of an institution. This

raises the question: should there be more

emphasis on the discipline exerted by the

market as a complement to official pruden¬

tial supervision of banks? Can market

responses to signs of strains in an institu¬

tion be expected to be congruent with the

overriding public policy objective of pre¬

serving the integrity of the financial sys¬
tem? Views on this matter are crucial in

determining the extent to which market

discipline should be relied on in practice. In

any event, to be effective, market discipline

requires broad access to detailed informa¬

tion on a bank's current situation and

prospects by market participants and

hence on more public disclosure. Views

differ on this subject. In some quarters it is

feared that over-reliance on public disclo¬

sure and market discipline could lead to

further instability in the financial system as

the market may overreact to actual or

perceived changes in a bank's situation.

That is why a number of countries discou¬

rage disclosure to the public of certain
kinds of information that could undermine

public confidence in an institution. Be that

as it may, differences in disclosure policies,

often exacerbated by differences in

accounting principles and standards, may

give rise to competitive inequalities as well

as to distortions in the parameters used by

the marketplace to assess the quality and

solidity of banks of different nationalities.

The market's reaction depends in part on
its perception of the authorities' response
to the prospects of failure and liquidation of
a bank. In virtually all OECD Member

countries, legal provisions grant the autho¬
rities powers to make banks cease and

desist from engaging in unsound business
practices and to establish procedures for

dealing with problem banks and failing
banks. A practical issue for the authorities

is how to time their intervention so as to

prevent counterproductive market reac¬

tions. In this respect, the supervisory
authorities do not generally issue detailed
statements of policies with regard to the
precise scope of the functions of lender of

last resort or to the modalities of public
intervention and emergency support facili¬
ties in cases where insolvency seems
likely.

The main reason for not spelling out
formally what will activate an emergency
process is precisely to enforce risk-taking
restraints and market discipline standards.
There is no question but that the authorities

must stand ready to intervene if a contin¬

gency emerges that could undermine the

safety of the system or generate systemic
risks, but if the factors and criteria that

determine such a situation were to be

specified in advance, the private risk-
control mechanisms would be weakened.

If liquidation of a distressed bank proves

inevitable, the problem is how best to

protect depositors. In a growing number of

countries, such protection is provided

under deposit guarantee or insurance

schemes arranged by the authorities or the

banking industry itself. The experience of

recent years suggests that the existence of

such schemes may be a powerful way to

preserve the integrity of the financial sys¬
tem, limit the likelihood of mass withdraw¬

als of deposits and give the authorities

greater leeway in the action they take to

contain the strains. This experience has

stimulated an interest in setting up some

form of deposit protection in countries that

do not already have it. But at the same

time, structural change in economic and
financial conditions have led to a critical

appraisal of existing schemes. Broadly

speaking, two major theses have prevailed.

On the one hand, the deposit-protection
scheme should minimize the social cost of

bank failures. But care should be taken that

changes in the system do not entail addi¬

tional market instability that could diminish

the role of market discipline.
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Luxembourg has weathered the economic

crisis with a great deal of farsightedness

and determination and today has an envi¬
able array of economic results to its credit.

Hard hit by the worldwide slump in the iron
and steel industry which, until the first oil

shock, was one of the mainstays of its growth
accounting in 1974 for 60 per cent of its

industrial production, 26 per cent of GDP,

66 per cent of exports and 33 per cent of
wage-earners Luxembourg embarked on the

necessary restructuring of its productive

system at the beginning of the 1 970s. In the

years that followed, the adjustment was
achieved with a remarkable degree of success

since neither the labour market nor the equili¬
brium of public finance were seriously affected.

Today, with the rate of unemployment falling,
less than 2 per cent of the labour force is

jobless, and new jobs are being created, many
of them going to frontier workers. Public

finance is expected to show a sizeable surplus in
1 986, as is the current account of the balance

of payments. GDP growth and the inflation rate

are comparable to the EEC average.

Measures to diversify the economy have
centred on industry and the services. Some 60

new production units have been established in

Luxembourg has carefully
wound down its steel industry,
and banking has taken over as

the main focus of the economy.

industry, in addition to some 250 existing

concerns, in the chemicals, metalworking,

glass and aluminium industries. The govern¬

ment has provided assistance, financially in the

form of investment subsidies and tax exemp¬

tions, and logistically through its very dynamic
forward-looking policy.

However, the banking sector has taken over

from steel as the main focus of the Luxembourg

economy. Luxembourg has traditionally offered

many advantages to foreign financial institu¬

tions: complete freedom of capital movements,
the absence of a central bank and hence no

monetary policy constraints - little prudential

regulation or banking supervision, and an

attractive tax system. As a result, the financial

market has expanded considerably, and Luxem¬

bourg currently numbers 1 1 7 banking institu¬
tions and 22 non-bank financial institutions.

The growing importance of the financial sector

may be gauged from the fact that bank assets

are 30 times higher than GNP as compared with

a ratio of 2 to 1 in most industrialized countries.

The sector has contributed substantially to the
balance-of-payments surplus: in 1 984 the sur¬

plus on investment income was Luxembourg
francs (LF) 62.5 billion, equivalent to nearly
24 per cent of GNP. This was mainly due to the

growth of the Eurobond and subsequently the
Eurocurrency markets. Since 1 980, there has

been a diversification into cash and portfolio

management, security and precious-metal

dealing and more generally into off-balance-

sheet assets, with the aim of spreading risks.

This policy has played a major part in improving
performance. The expansion of the financial

market entailed some legislative reforms to

further enhance its credibility: limited banking
secrecy and strengthened bank supervision.

The Luxembourg Monetary Institute was set up
to act both as a watchdog and a bank of
issue.

This diversification of industry and expansion

of the financial sector made it possible to phase
down activity in the iron and steel industry in an
orderly manner, despite a fall in crude steel

output of 38.5 per cent between 1974 and

1984 and a fall in jobs of 46 per cent. The

Luxembourg steel industry responded to the

steep drop in demand for steel, in the wake of

the first oil shock, by restructuring, undertaken

almost entirely by the private sector. While,

over the period 1974-80, the other EEC coun¬

tries were by and large continuing to expand

production capacity in steel, Luxembourg cut its

industry back by 1 5 per cent. This entailed high
capital expenditure from 1 978 onwards. But as

firms' finances deteriorated, the government
had to intervene on a massive scale to take over

from the private sector. Financial consolidation

and restructuring measures included:

Liquidation of the steel companies' assets
Loans (LF 5 billion in 1983 in the form of

convertible bonds, nearly LF 8 billion in 1 984-

85 in the form of special loans by the National

Society for Credit and Investment backed by
the government)

Direct government aid (over the period 1 983-

85, nearly LF 20 billion in investment subsidies

and capital contributions).

Until 1 982, the government only intervened
in the steel crisis to help solve the human

problems. It allocated LF 6 billion for the

creation of the "Anti-crisis Division" which

employs surplus labour on community pro¬
grammes. Other social measures followed,

reducing redundancies virtually to nil, despite

the fall in the steel industry's share from 33 per

cent of all wage-earners in 1 974 to 9 per cent in
1 985, and it is planned to continue them for the

next few years, at an estimated cost to the

government of LF 13 billion over the pe¬
riod 1983-93.
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At close to 5 per cent of GDP, the financial

restructuring of the steel industry posed a

heavy burden on the budget in 1 985, but it did

make possible completion of the programme

before 1 st January 1 986, the deadline imposed

by Community regulations for government

assistance to the industry.

The results by end-1 985 were encouraging,

but the steel industry is still not fully back on its
feet.

Because of the persisting public finance

surplus in the 1 970s an exceptional trend as

compared with other countries in the OECD

area government support could be provided

up to 1 983 by drawing on previous years'

surpluses. Subsequently it was provided via
direct and indirect tax revenues and curbs on

"ordinary" government expenditure, ensuring

that public finance has almost invariably been in

equilibrium.

In 1 986, the budget, freed in large measure
from the steel constraint, included measures for

other economic agents. The pay of civil ser¬

vants will be increased, households' purchasing

power will rise as a result of higher family
allowances and lower taxation. Public funds are

to be invested in the telecommunications sec¬

tor. The financial institutions faced with foreign

competition have been given tax relief. All in all,

the budget may be expected to have an

expansionary impact on the economy.

Today the situation of the Luxembourg

economy is in many respects one of the most
favourable in the OECD.

ITALY

Since the second half of 1 983, economic

activity in Italy has picked up. The two

objectives of economic policy were to

reduce inflation and narrow the budget deficit

as a prerequisite for balanced growth in the
medium term and a sustained reduction . in

unemployment.

Inflation in 1985, at 9.2 per cent, overshot

the government's target of 7 per cent. Thus

Italy's inflation differential with its main trading

partners widened.

The other target, stabilizing of the budget

deficit in nominal terms (which amounted to a

reduction of 1 GDP point), could not be

achieved. The budget deficit increased in
1985.

So although there are signs of improvement,

major imbalances persist. Unemployment, for

instance, rose again in 1985, reflecting labour-

market dysfunctions.

Unemployment rose rapidly after the two oil

shocks. In 1 985 it affected 1 0.7 per cent of the

population, according to the official figures.

Although this rate is slightly below the OECD-

European average of 1 1 per cent, it still repre¬

sents a deterioration in the employment situa¬

tion.

Here a comment should be made on the way

unemployment is measured in Italy. Its amount

is partially masked by the existence of the

Cassa Integrazione Guadagni (CIG), a compen¬
sation fund for industrial and building workers
who have been made redundant either because

their firm was in temporary difficulty (ordinary
interventions) or as a result of a sectoral or local

crisis or of restructuring (extraordinary interven¬

tions). From the legal standpoint, workers

registered with the CIG are still the employees

of their firm. If the number of those registered
with the CIG were taken into account in

measuring unemployment, the official rate

would increase to 12.4 per cent of the labour
force.

On the other hand, the interpretation of

unemployment statistics must take account of

the existence of the "underground economy".

The many studies of unrecorded work can give

no reliable estimate of the number of people

concerned, but they do show that it is consid¬

erable somewhere between 1 1 per cent and

45 per cent of the labour force, according to

various studies. A proportion of undeclared

workers register as jobseekers and so swell

unemployment figures artificially. Furthermore,
if a number of these workers who do not show

up in any statistics illegal workers, young

people, pensioners and students not registered

as jobseekers were recorded, the size of the

labour force and the level of employment would

be increased, and the rate of unemployment

would therefore be lower.

Another factor that has to be taken into

account is the presence in registered unemploy¬

ment of unskilled people housewives, stu¬

dents or pensioners who are not really looking

for work but would be willing to take a job if

they were offered one. Nevertheless, when all

factors are taken into account, unemployment

is high and still rising. Among other things, the

duration of unemployment is tending to

increase. Between 1 979 and 1 984, the percen¬

tage of jobless unemployed for 1 2 months or

longer rose from 35.8 per cent to 48 per

cent.

For men, the unemployment rate is lower

than for women 6.8 per cent, against 1 7 per

cent. But it is the young who are hardest hit.

The 1 .5 million unemployed include 35 per cent

of the 1 4-25 age group, and three-quarters of

the unemployed working population are under

30. The official statistics also highlight the

regional disparities. The South the Mezzog-

iorno with an unemployment rate of 1 4.7 per

cent of the labour force, is worse off than the

North with 8.7 per cent.

Analysis of labour supply over the long run

reveals that the potential labour force has

expanded, particularly since the 1970s, as a

consequence of high post-war birth rates, and

the spectacular turnround in migratory flows

following the first oil shock. Until 1969, net

population outflows were running at 1 1 8,000 a

year. Then, following a slowdown, the migra¬

tory balance became positive, and since 1975

net annual inflows of 1 9,000 a year have been
recorded.

The overall participation rate, not very high in

comparison with that in other OECD countries

(60 per cent of the 1 5-65 age group, compared

with an average of 66 per cent for OECD-

Europe and 80 per cent for the United States

and Japan), has been increasing gradually since

1 970. Largely because more and more women

are coming onto the labour market, Italy has

caught up somewhat with other OECD coun¬
tries. The female labour force expanded by

nearly 3 per cent a year between 1973 and
1981. Since 1974, the labour force has been

increasing by 1 per cent a year, faster than in
the rest of Europe (up 0.7 per cent).

To the quantitative features of labour supply

must be added a consideration of quality. The

skills of the young people seeking their first job
often do not match the needs of the labour

market, largely because of the inadequacy of

the educational system. There is widespread

unemployment among those with a secondary
education certificate and those who have a

degree in higher education (13.2 per cent and

15.3 per cent respectively).
On the labour-demand side, one feature in

Italy has been the better-than-European-

average job creation performance since 1973.

General government has continuously contri¬

buted to job creation to a comparable extent as

in the rest of Europe: private sector employ¬

ment has also progressed overall, although

there have been profound changes in the

sectoral distribution of labour. Loss of jobs in

agriculture has continued. Industry did not shed

labour after the first oil shock but only shor¬

tened working hours. However, since the

second oil shock there has been a 1 5 per cent

loss of industrial jobs due to modernization and

restructuring. In contrast, the private service

sector has been catching up in giant strides

since 1973 and by 1984 employed almost

54 per cent of the total working population.

Growth in services to industry has been parti¬

cularly dynamic.

However, certain institutional rigidities in

regulations concerning hiring and firing have

held down labour demand. An Act of 1 970, the

"Workers' Statute", lays down stringent hiring

rules and procedures, particularly for large

firms, which must select applicants in numerical

order from waiting lists of job seekers, or

"collocamento". These waiting lists are drawn

up on the basis of a system that ranks

jobseekers according to the length of time they

have been unemployed, their age and their

family situation. This system severely penalizes

young people entering the labour market, and

constrains firms which cannot always choose

the qualified workers they require. In addition,
the Act of 1 966 on individual redundancies and

the Act of 1 968 on collective redundancies,

often very restrictively interpreted, ensure a

high degree of job stability for employed
workers and hence make it more difficult for

market entrants to find a job.

Over the past three years, employment

policy, as a result, has sought to adopt a more

consistent approach to the problems posed by

industrial adjustment and maximizing job crea¬

tion. Hiring procedures have been eased, fixed-

term and training contracts promoted, and

some encouraging results have already been

obtained. The Italian government has shown its

concern to prevent further rises in unemploy¬

ment by framing a medium-term programme for
the reform of the labour market.

In the short term, indeed, the expected rate

of growth will probably be too low to achieve a

turn round in the trend of unemployment. In the

medium term, on the other hand, the remark¬

able success of industrial firms in improving

their efficiency and restoring their competitive

edge ought to bring the creation of lasting and

profitable jobs.
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New OECD Publications

SCIENCE AND TECHNOLOGY

RECOMBINANT DNA SAFETY CONSIDERA¬

TIONS. Safety Considerations for Industrial,
Agricultural and Environmental Applications of
Organisms Derived by Recombinant DNA Tech¬
niques (September 1986)

The commercial application of recombinant DNA

techniques is raising questions about the adequacy
of present safety procedures for the use of these

techniques in industry, agriculture and the environ¬
ment.

This report provides a general scientific framework
for assessing potential risks associated with the

large scale use of recombinant DNA organisms. It
constitutes a first step towards the harmonisation of
safety policies in OECD countries.
(93 86 02 1 ) ISBN 92-64-1 2857-3 70 pages
F60.00 £6.00 US$12.00 DM27.00

(See page 1 7)

ICCP "Information, Computer and Communica¬
tions Policy" Series

No. 11 -TRENDS IN THE INFORMATION

ECONOMY (September 1986)
(93 86 03 1 ) ISBN 92-64-1 2861-1 42 pages
F40.00 £4.00 US$8.00 DM19.00

ENVIRONMENT

ENVIRONMENTAL POLICIES IN YUGOSLAVIA. A

Review by the OECD and its Environment Committee

undertaken in 1 985 at the request of the Govern¬
ment of Yugoslavia (October 1986)
(97 86 04 1 ) ISBN 92-64-1 2866-2 1 64 pages
F86.00 £8.50 US$1 7.00 DM38.00

ENVIRONMENTAL EFFECTS OF AUTOMOTIVE

TRANSPORT. The OECD Compass Project (Octo¬
ber 1986)

(97 86 03 1 ) ISBN 92-64-1 2862-X 1 72 pages
MOO. 00 £10.00 US$20.00 DM44.00

(See page 27)

FIGHTING NOISE. Strengthening Noise Abate¬
ment Policies (September 1986)
(97 86 01 1) ISBN 92-64-12827-1 146 pages
F75.00 £7.50 US$1 5.00 DM33.00

WATER POLLUTION BY FERTILIZERS AND PES¬

TICIDES (September 1986)
(97 86 02 1| ISBN 92-64-12856-5 144 pages
F60.00 £6.00 US$12.00 DM27.00

REGIONAL DEVELOPMENT/PUBLIC

MANAGEMENT

URBAN POLICIES IN JAPAN. A Review by the
OECD Group on Urban Affairs undertaken in 1 984/5

at the request of the Government of Japan (Octo¬
ber 1986)

This review is the first of its kind published by the
OECD. It examines recent new approaches to policy¬
making in Japan, where urban renewal schemes are

becoming increasingly important after four decades

of uninterrupted growth.
(97 86 05 1) ISBN 92-64-12886-7 108 pages
F80.00 £8.00 US$1 6.00 DM35.00

RURAL PUBLIC MANAGEMENT (Septem¬
ber 1 986)

(42 86 02 1 ) ISBN 92-64-1 2858-1 86 pages
F50.00 £5.00 US$1 0.00 DM25.00

RESTRUCTURING THE REGIONS. Analysis,
Policy Model and Prognosis by David Wadley
(September 1986)
(70 86 03 1 ) ISBN 92-64-1 2868-9 1 72 pages
F1 10.00 £11.00 US$22. 00 DM49.00

MANPOWER AND SOCIAL AFFAIRS

OECD EMPLOYMENT OUTLOOK - SEPTEMBER

1986 (September 1986)

Bringing present high rates of unemployment down

to more acceptable levels requires the pursuit of a

range of labour market and other economic and

social policies. In addition to the annual survey of
recent trends and short-term prospects, this report

analyses several key labour market developments,

with a view to aiding governments and the social

partners to formulate policies to increase employ¬

ment and reduce unemployment.
(81 86 02 1) ISBN 92-64-12864-6 156 pages
F1 10.00 £11.00 US$24.00 DM49.00

GENERAL ECONOMIC PROBLEMS

OECD ECONOMIC SURVEYS. 1985-

1986 Series

Detailed annual surveys of economic trends and

prospects for each OECD country.

BELGIUM-LUXEMBOURG (August 1986)
(10 86 29 1) ISBN 92-64-1 2859-X 102 pages
(See page 00)

TURKEY (September 1986)
(1 0 86 27 1 ) ISBN 92-64-1 2863-8 78 pages
Per issue:

F24.00 £2.40 US$5.00 DM12.00

-0 0 00 00 1) ISSN 0376-6438 Subscription to 1985-
1986 Series:

F400.00 £40.00 US$80.00 DM180.00

(10 00 00 1) ISSN 0376-6438 Subscription to 1986-

1 987 Series (20 to 22 surveys to be published):
F400.00 £40.00 US$80.00 DM180.00

EDUCA TION

GIRLS AND WOMEN IN EDUCATION. A Cross-

National Study of Sex Inequalities in Upbringing
and in Schools and Colleges (September 1986)
(9186 01 1 1 ISBN 92-64-12865-4 1 86 pages
F65.00 £6.50 US$13.00 DM29.00

DEVELOPMENT

Development Centre Studies

BANKS AND SPECIALISED FINANCIAL INTER¬

MEDIARIES IN DEVELOPMENT by Philip Wellons,

Dimitri Germidis and Bianca Glavanis (Octo¬

ber 1986)

(41 86 06 1 ) ISBN 92-64-1 2867-0 1 50 pages
F100.00 £10.00 US$20.00 DM44.00

FINANCIAL AND FISCAL AFFAIRS

INTERNATIONAL TRADE IN SERVICES: AUDIO¬

VISUAL WORKS (September 1986)
(21 86 04 1) ISBN 92-64-12860-3 46 pages
F50.00 £5.00 US$10.00 DM25.00

Also available:

INTERNATIONAL TRADE IN SERVICES: BANK¬

ING. Identification and analysis of obstacles
(August 1984)
(21 84 03 1) ISBN 92-64-12586-8 86 pages
F60.00 £6.00 US$12.00 DM27.00

INTERNATIONAL TRADE IN SERVICES: INSU¬

RANCE. Identification and Analysis of Obstacles
(February 1 984)
(21 84 01 1) ISBN 92-64-12552-3 78 pages
F50.00 £5.00 US$10.00 DM25.00

FISHERIES

ENERGY

NEA (Nuclear Energy Agency)

URANIUM -RESOURCES, PRODUCTION AND

DEMAND. A Joint Report by the OECD Nuclear

Energy Agency and the International Atomic Energy

Agency (August 1986)
(66 86 06 1) ISBN 92-64-12842-5 414 pages
F210.00 £21.00 US$42.00 DM93.00

REVIEW OF FISHERIES IN OECD MEMBER

COUNTRIES 1985 (August 1986)
(53 86 01 1 ) ISBN 92-64-1 2855-7 338 pages
F 100.00 £10.00 US$20.00 DM44.00

TRANSPORT

ECMT (European Conference of Ministers of
Transport)

RESEARCH ON TRANSPORT ECONOMICS. An¬

nual Information Bulletin Volume XIX - Novem¬

ber 1986 (October 1986) bilingual
(74 86 01 3) 594 pages
(74 00 00 3) ISSN 0304-3320 1 986 Subscription:
F280.00 £28.00 US$56.00 DM124.00

Road Transport Research

EFFECTIVENESS OF ROAD SAFETY EDUCA¬

TION PROGRAMMES. Report prepared by an
OECD Scientific Expert Group (October 1986)
(77 86 03 11 ISBN 92-64-12881-6 134 pages
F75.00 £7.50 US$15.00 DM33.00

STATISTICS

BALANCES OF PAYMENTS OF OECD COUN¬

TRIES 1965-1984 (August 1986) bilingual
(30 86 04 3) ISBN 92-64-02836-6 1 68 pages
F120.00 £12.00 US$24.00 DM53.00

ENERGY PRICES AND TAXES. Second Quarter

1 986 - No. 4/ 1 986 (October 1 986)
(62 86 04 1 ) ISBN 92-64-1 2885-9 302 pages
Per issue:

F1 20.00 £12.00 US$24.00 DM53.00

(62 00 00 1 1 ISSN 0256-2332 1 986 Subscription:
F400.00 £40.00 US$80.00 DM178.00

(62 00 00 1 ) ISSN 0256-2332 1 987 Subscription:
F400.00 £40.00 US$80.00 DM178.00

QUARTERLY OIL AND GAS STATISTICS. First

Quarter 1986- No. 2/1986 (September 1 986)
bilingual
(60 86 02 3) 332 pages
Per issue:

F160.00 £16.00 US$30.00 DM70.00

(60 00 00 3) ISSN 0378-6536 1 986 Subscription:
F480.00 £48.00 US$95.00 DM210.00

REVENUE STATISTICS OF OECD MEMBER

COUNTRIES 1965/1985 (September 1986) bilin¬
gual
(23 86 03 3) ISBN 92-64-02837-4 260 pages
F155.00 £15.50 US$31.00 DM69.00

QUARTERLY LABOUR FORCE STATISTICS bilin¬

gual

Provides data for the short-term evolution of the

major labour force components for a certain number

of countries which publish regularly, monthly or
quarterly, corresponding estimates.

No. 3/1986 (September 1986)
(35 86 03 3) 88 pages. Single issues
not sold separately.

(35 00 00 3) ISSN 0255-3627 1 986 Subscription:
F1 20.00 £12.00 US$24.00 DM53.00

THE PULP AND PAPER INDUSTRY IN THE OECD

MEMBER COUNTRIES - 1 983 (October 1986) bil¬
ingual
(71 86 60 3) ISBN 92-64-02870-6 100 pages
F75.00 £7.50 US$15.00 DM33.00

INDICATORS OF INDUSTRIAL ACTIVITY

No. 111/1986 (October 1986) bilingual
(37 86 03 3) 124 pages
Per issue:

F50.00 £5.00 US$10.00 DM22.00

(37 00 00 3) ISSN 0250-4278 1 986 Subscription:
F1 60.00 £16.00 US$32.00 DM70.00

(37 00 00 31 ISSN 0250-4278 1987 Subscription:
F1 60.00 £16.00 US$32.00 DM70.00

STATISTICAL TRENDS IN TRANSPORT

1983 (September 1986) bilingual
(75 86 05 3) ISBN 92-821-0130-4 1 12 pages
F95.00 £9,50 US$19.00 DM42.00
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