
1

Science in the Market

Perestroika

Economy

The Lessons

from Nuclear Law

Pricing the Environment

Productivity and Growth

Soaring Software Spending

No. 151 - APRIL/MAY 1988



OECD
OBSERVER
NO. 151 April/May 1988

Published every two months in English and
French by the ORGANISATION FOR
ECONOMIC CO-OPERATION AND

DEVELOPMENT

Editorial Offices

OECD Publications Service,
Château de la Muette,
2 rue André-Pascal,
F 75775 PARIS CEDEX 16

Tel. (1) 45 24 82 00

Individual articles not copyrighted may be
reprinted, provided the credit line reads
'Reprinted from the OECD Observer' plus
date of issue and two voucher copies are sent
to the Editor. Signed articles reprinted must
bear the author's name.

Signed articles express the opinions of the
authors and do not necessarily represent the
opinion of the OECD.

The Organisation cannot be responsible for
returning unsolicited manuscripts.

All correspondence should be addressed to
the Editor.

Single copies:
£1.30 US$2.50 FF 11.00 DM5.00

from issue N ° 152:

£2.40 US$4.40 FF20.00 DM9.00

Annual Subscription Rates
(from N° 152):
£11.70 US$22.00 FF100.00 DM43.00

Tel. (1)45 24 81 66

EDITOR

Ulla Ranhall-Reyners
ASSOCIATE EDITOR

Martin Anderson

ASSISTANTS

Yannick Bultynck
Brigid Gallen

ART, PRODUCTION AND LAYOUT

Gerald Tingaud
PHOTO RESEARCH

Silvia Thompson-Lépot



mm
PERESTROÏKA

- PRINCIPLES AND PROSPECTS

Blanka Kalinova 4

AGRICULTURAL REFORM IN THE USSR

Ferdinand Kuba 8

NEW TRENDS IN SOVIET AID

Jurgen Bartsch 11

SOFTWARE AND COMPUTER SERVICES

Lydia Arossa 13

REGULATING NEW TECHNOLOGIES:

LESSONS FROM NUCLEAR ENERGY

Pierre Strohl 17

SCIENCE IN THE MARKET

Robert Brainard 20

PRICING THE ENVIRONMENT

David Pearce and Anil Markandya 23

PRODUCTIVITY AND ECONOMIC

PERFORMANCE

A. Steven Englander
and Axel Mittelstadt 26

SPOTLIGHT ON AUSTRIA 30

NEW OECD PUBLICATIONS 32

The annual statistical supplement on OECD member countries

published by The OECD Observer will appear from now on with

the June/July issue. It will contain a much expanded array of
figures, in a more easily manageable format.

PHOTOS Cover: J. McNally/Whecler Pictures/COSMOS;
p. 4: Meyer/Gamma/ Liaison; p. 5: Tass/Gamma; p. 7
F. Hibon/Sygma; p. 8: Tass; p. 10: Gamma/Liaison; p. 12
Tass; pp. 13, 15, 16: Isabelle Labussière for OECD; p. 17
OECD; p. 18: Science Photo Library; p. 19: Direction
générale des télécommunications, France; p. 20:

G. Tompkinson/Aspect Picture Library/COSMOS; p. 21:
COSMOS; p. 22: Physics Department, Imperial College,
London/Science Photo Library; p. 23: Claude TrofT/OECD;
p. 24: M. Manheim/UNEP; p. 25 top Silvia Thompson-
Lépot; bottom Bossu/Sygma; p. 26: S. Duroy/Rapho; p. 29:
J. Maillard/ILO; p. 30: OECD.



RESTROIKA
«\ Principles

and

Prospects



The drive for reform that is now building up in the USSR stems chiefly
from the failure of its long-held economic policy. Twenty years after the

1965 reform proposals, the transition to intensive growth, based on more
efficient use of available resources (mainly capital, manpower and raw

materials), has still not been achieved.

Perestroika, the process of restructuring now under way, seems to be
unlike earlier measures in the USSR, which no more than tinkered with

the system of management; the aim of perestroika seems to be a far-

reaching transformation of economic mechanisms.

Blanka Kalinova 1

The current process of reform in the

Soviet Union, which follows a

number of changes in the foreign

trade system,2 mainly involves the
domestic economy.

Its most important new element is the

State Enterprise Law. Its 25 articles specify
the rights and obligations of enterprises

and lay down their operating rules. The

fundamental principle is financial autonomy

- increased responsibility for production
and sales and the use of revenue with the

logical corollary of risk: the possibility of

bankruptcy is stated expressly.
The law also redefines the relations

between enterprises and their supervisory

authorities, whose prerogatives are now

confined to three main functions: setting
control indicators, norms, and state orders

(box, p. 6). This narrower view of the role of

the central authorities is one sign of the

new attitudes, further illustrated by Mikhail
Gorbachev's statement at the June 1987

plenum of the Central Committee of the

Soviet Communist Party, that 'everything

is permitted which is not prohibited by
law'. The State Enterprise Law has broader

social implications, since it gives substan

tial powers to the labour collective coun¬

cils, including the right to participate in the

election and dismissal of enterprise man¬

agement.

That law is simply a beginning. It is

intended as part of a much wider package

of reforms, chiefly the restructuring of the
price system which, because it fails to

reflect production costs, is still the major

barrier to efficient management. New

methods of pricing, reorganisation and

diversification of the financial system,

development of wholesale trade, and a

new wage policy (box, p. 7) are to be

brought in progressively by 1991 to pro

vide a new basis for the five-year plan
beginning in that year. The 19th Commu¬

nist Party National Conference, to be con¬

vened on 28 June 1988, will discuss the

progress of reform to date.

Models for Reform?

What are the chances of success for

perestroika, and what pitfalls will it have to
avoid? It is instructive here to consider the

process of reform in hand in other East

European countries and in China, although
the comparison is, of course, limited by the
particular economic, social and political

circumstances of each country.

Eastern Europe

Most of the general questions considered in

those East European countries engaged in

reform are also being discussed in the

1. OECD Trade Directorate.

2. Foreign trade rights had been extended to

70 enterprises and 21 associations by the end

of 1 986, and a Joint Venture Decree was adopted in

January 1987.



context of Soviet perestroika. The similari¬

ties extend even to highly sensitive sub¬

jects such as the importance of diversifying

forms of ownership, the wisdom of making

the national currency convertible and the

gradual abolition of budget subsidies tar¬

geted in particular at consumer goods.

Although the Soviet leadership is some¬

what reluctant to refer openly to the

examples of Hungary and Poland where
reform and discussion have been taken

farthest, but whose economies still face

extreme difficulties the proposals being

advanced in the USSR are very largely in

line with the most radical ideas put forward

in Budapest and Warsaw. But with its

larger economic potential and better trade

position, the Soviet Union has more room

for manoeuvre in instituting genuine reform

than either of these countries, which both

have to direct their main efforts towards

their very shaky external trade and financial

positions.

China

A comparison of events in the USSR with

China's nine-year-old reform reveals a

number of differences, notably in the

approach to development strategy.

Moscow and Beijing share, of course, the

aim of modernising their systems of pro

duction. And a number of their other

concerns are similar: the priority given to

agriculture, the monétisation of the

socialist economy (restoring the role of

prices and establishing credit policy), social
considerations (increased attention to

satisfying the requirements of the popula¬

tion) and the transformation of wages

policy (wider income differentials).

The differences are largely apparent in

external economic relations. In spite of the

degree of hesitation among some of

China's leaders, it was accepted from the

outset that modernisation meant resorting

to imported technology and bringing cer¬
tain sectors into contact with international

competition. That open-door policy con¬

trasts with the absence of any indication of

the place of external economic relations in

current Soviet economic policy.

The Soviet leaders apparently hope that

modernisation can be achieved by raising

the efficiency of the research and develop¬

ment sector, in particular by involving it

more closely with production. Moreover,

while it preceded the State Enterprise Law,

the reform of Soviet foreign trade largely

meant changes in the way it is organised,

without any real examination of the role of

foreign trade in modernisation. Yet, with a

more ambitious investment policy, Soviet

imports could develop rapidly.

THE THREE FUNCTIONS

NOW ASSIGNED TO THE CENTRAL AUTHORITIES

m

1. Control indicators are communi¬

cated by the supervisory authorities to

every enterprise at the start of each

five-year plan. They indicate the main
thrust of the plan on production, profit,

foreign-currency earnings, technical

progress and social objectives. But they

will not have the same significance as

the old compulsory indicators, achieve¬

ment of which was the main yardstick

of the activity of an enterprise.

2. Norms: enterprises will, on the

other hand, have to comply with norms
on prices and interest rates on bank

lending, in particular set at the start of

each five-year period. On the basis of

the earnings and profits of enterprises,
other norms will establish the tax rates

on profits and the share of income

earmarked for the funds for wages and
bonuses. These norms will remain the

same throughout the period so that

enterprises can draw up their own

forecasts.

3. State orders are the most binding

obligation placed on enterprises by the
central authorities. Unlike the rest of

their production, which in principle

enterprises manage freely on the basis

of contracts concluded with suppliers

and consumers, state orders -at pre-

established prices will benefit from

centralised supplies and access to pre¬
ferential credit.

Even though supposed to be gov¬
erned by tender, state orders appear to

involve most of the old management

methods and so constitute a major
breach in the reform mechanism. State

orders will probably account initially

for 50-60% of output, but this could

fall to 25-30% by 1990.

The differences in approach are also

apparent in legislation on joint ventures.

The development of Chinese policy here

reveals growing awareness that, in order to

attract foreign investors, the authorities

have to be ready to temper their initial

demands and improve the conditions under

which joint ventures operate. Although it is

too early to evaluate the effectiveness of

recent legislation, the further development

of joint ventures in the Soviet economy

would require a proper policy of support,

not only by facilitating the repatriation of

profits but also by guaranteeing access to

the domestic market both for inputs and for

sales.

The Outlook

... in the USSR

Most results of economic activity

in 1987 show no substantial improvement

to date in the Soviet economy. Even in the

short term, there is little prospect of the

Soviet economy and its foreign trade

experiencing particularly buoyant growth.

In this context the Soviet approach to

statistics on economic performance is of

interest. Soviet officials now recognise the

flaws in their statistical system that

Western economists have long criticised. A

special meeting of the Politburo in

April 1 987 was dedicated to the inadequa¬

cies of the central statistical services, and

possible remedies for them; it is likely to
lead to more meticulous collection of data

from enterprises and adequate allowance

for price movements. The probable out¬

come is that Soviet economic performance

will appear still more modest in quantita¬

tive terms which will not necessarily

mean that the reform is unsuccessful.

The introduction, in January 1987, of

quality controls on industrial products

(Gospriemka) had similar consequences. It

revealed particularly poor performance,

especially in the first quarter of the year. So
even partial reform is liable, initially at any

rate, to be reflected in slower growth,

which may persist, at least until the effects
of such measures as the partial legalisation

of private enterprise begin to be felt.

Foreign trade remained sluggish in

1987, even though the trade balance

improved. Reform has, indeed, created an
institutional void, as the enterprises or

agencies which were granted foreign trade

rights in 1 986 do not always have the

necessary expertise to cope directly and

profitably with foreign markets. In any

case, the lack of a clearly defined external
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1 . Change in the role of the supervi¬
sory authorities. Direct ministerial in¬
tervention in the management of enter¬

prises is in contradiction with the

autonomy guaranteed by the State
Enterprise Law. In future ministries will

be responsible for sectoral policy, parti¬

cularly on technical progress, and the
different State Committees for in¬

stance, for planning (Gosplanj or for
material and technical supplies (Gos-
naW will be responsible for drawing

up the medium- and long-term targets

for the national economy.

2. Price reform. The new pricing

system is currently regarded as the
basis of the reform. In view of the

far-reaching social implications of mea¬

sures affecting prices, the Soviet lead¬
ership intends to launch a campaign to

explain the reform to the people. Real-

cost pricing of both industrial outputs

and consumer goods is ultimately con¬
sidered a precondition for dynamic and

balanced functioning of the economy.

3. Reform of the financial system.

Total financial autonomy means that

enterprises do not have recourse to

funding from budget appropriations and
must bear the financial costs not only of

their current expenditure but also of

their investment, implying that money

and bank lending should be allowed to

play a more active role. The current
diversification of the banking system is
hence indispensable.

4. New system of supply. The devel¬
opment of wholesale trade should grad¬

ually replace the present centralised

allocation of inputs and investment

goods which is the root cause of the

wastage of materials, excessive growth
of stocks and chronically unsatisfied

demand for equipment. Wholesale

trading should bring supply and
demand directly into contact and result

in the creation of a genuine 'socialist
market'; the share of the wholesale

trade should reach 60% of the total

volume of sales in 1990.

5. New wages policy. Since equality
of income is increasingly deemed

unconducive to raising productivity,

wage differentiation is encouraged. The

new wage system in place in 1988 in
15,000 enterprises, representing

10 million wage-earners (approxi¬

mately 10% of the Soviet labour force),
is expected to reflect the quantity and

quality of work ofevery wage-earner as

well as the results of the enterprise as a

whole.

Perestroika in pressure-gauges:

a Russian factory under self-management.

strategy holds little prospect, even in the

medium term, for any rapid expansion of
Soviet trade.

Accordingly, reform has not yet given

the Soviet economy the boost that was

hoped for. The leadership itself is not overly

optimistic, since the targets in the 1 986-

1 990 Five-Year Plan, though relatively

ambitious compared with earlier perfor¬

mance, have not been revised. The next

plan (1991-1996), on the other hand,

should set new guidelines for develop¬
ment.

The prospects for reform remain unclear.

Indeed, the reform movement is in danger

of conflicting with the interests of conser¬

vatives whose authority and prerogatives

are liable to be called into question. Inertia,

lack of initiative and the prevalence of a

wait-and-see attitude present equally

severe obstacles.

... and Elsewhere

Some repercussions of the reform under

way in the USSR seem to be felt in the

other East European countries and within
the Council for Mutual Economic Assis¬

tance (CMEA).3

The USSR appears to be seeking,

through the CMEA, to encourage reform

movements in partner countries while

trying to revitalise the institution itself. In

particular, since direct co-operation be¬

tween enterprises in different countries has

not yet yielded decisive results, the CMEA,
at its 43rd session in October 1 987, dealt

with such important issues as pricing and

the mutual convertibility of the East Euro¬

pean currencies for intra-CMEA transac¬

tions. Yet for the time being the practical

effects of these discussions appear uncer¬

tain and, indeed, the reform process within

the CMEA is going to be a lengthy one, in

view of the opposition put up by some
CMEA countries.

The economic potential and political

weight of the Soviet Union means that the

course of reform there is going to have a

decisive impact on developments else¬

where. But the pace and shape of reform

will doubtless vary, reflecting the economic

and political circumstances of each indi¬

vidual country.

3. The members of the CMEA, apart from the

USSR, are Bulgaria, Hungary, the German Demo¬

cratic Republic, Poland, Romania, Czechoslovakia,

Vietnam, Cuba and Mongolia.



Agricultural Reform
in the USSR

For decades Soviet agricultural

output has lagged behind domestic

demand for many foodstuffs, espe¬

cially high-quality produce. Yet it is recog¬
nised that there is enormous scope for

improvements in productivity on Soviet

farms. Comparisons with similar regions in
North America and Europe have shown that

the inefficiency of Soviet agriculture cannot

simply be attributed to unfavourable cli¬
matic conditions.

Nor can lack of investment be blamed.

Soviet farms have high production costs
and absorb 25-30% of national invest¬

ment. As a result, agriculture is one of the

main targets of the restructuring pro¬
gramme (perestroika) now being imple¬
mented by Mikhail Gorbachev. His reforms

are designed to overcome the lack of

incentives, the inefficient organisation and

the rigid, over-centralised system of man¬

agement that are regarded as the root
causes of the difficulties.

The first step was taken in November

1 985 when it was decided to reorganise

Ferdinand Kuba

The Soviet Union still has

some way to go to achieve

its ultimate goal of self-
sufficiency in food, but the

agricultural reforms

introduced so far are already
bearing fruit... or at least

grain, meat, butter, potatoes,
etc. Nevertheless and

although an end to hard

currency imports from the

West is in sight the country

will require imports of grain
and other foodstuffs for some

years to come.

the entire administrative apparatus in

charge of the agro-food sector (box, p. 9).
Then in March 1 986 a comprehensive

package of policies was introduced to

streamline the management of the so-

called 'agro-industrial complex' and im¬

prove its performance. Some measures,

such as those dealing with wage incen¬
tives, bonuses and credit, were no more

than modifications of existing practices.

Others were more innovative, setting out
new ground rules for the operation of the

agricultural economy. From now on, the

profitability of farms and related enter¬

prises was a key criterion, and a closer link

between production and income was to be

sought.

The agricultural sector, like the rest of

the economy (box, p. 6), is now subject to
fewer centrally determined norms and indi¬

cators. Instead, regional authorities and

production units have been given more

1 . OECD Directorate for Food, Agriculture and
Fisheries.

No more going against the grain?
The USSR heads towards

self-sufficiency in cereals.
'/'' ' ' '-
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independence and increased responsibility

for production planning, investment and

financial control. More flexibility has been

built into the regional and local system of

food marketing with the introduction of

specific provisions which authorise farms

to sell any surplus production over and

above a given target at free prices in the

local market. Wages are now more closely

linked to results through the more general

application of 'collective contracts', which

have existed in some regions for many

years. These are agreements between the

managements of farms or enterprises and

groups of employees under which the

workers undertake to produce a given

volume in return for a lump payment.

Increased Food Supplies

These measures were introduced slowly,

but there are now signs that they are

having a beneficial impact on agricultural

production and food supply. After years of

stagnation, Soviet agricultural output rose

by 5.1 % in 1 986, pushing production to its

highest figure since 1978.

Grain production topped the 200-mil-
lion-ton mark in 1 986 for the first time in

eight years, a 9.6% increase over the 1 985

figure (Table 1). Higher yields were largely

responsible for the increase, following the

large-scale introduction of more intensive

methods of cultivation over the past two

years.

The livestock sector has also shown an

improvement, with total meat production

advancing to almost 19 million tons in

1 987 from an average of only 1 6.2 million

tons in 1981-85 (Table 2). Increased pro¬

ductivity was achieved through supplies of

Table 1

SOVIET AGRICULTURAL

PRODUCTION

millions of tonnes

1981-85

average
1985 1986 1987

Grain 180.3 191.7 210.1 211.3

Sugarbeet 76.4 82.4 79.3 90.0

Sunflower 5.0 5.3 5.3 6.1

Potato 78.4 73.0 87.2 75.9

Cotton 9.1 8.8 8.2 8.1

Meat

(slaughter) 16.2 17.1 18.0 18.9a

Milk 94.6 98.6 101.1 103.73

Butter 1.4 1.5 1.6 n.a.

Egg (bn) 74.4 77.3 80.3 82.1a

a) Estimates.

Source: Officia Soviet r sports.

better and more efficiently used feed.

Since 1986 the combination of rising

domestic production and the maintenance

of a relatively high volume of imports has

reduced the shortfall in food supplies.

Retail sales in 1986 increased, with meat

up 4%, butter up 3%, milk up 6% and

sugar up 20%. But the quality and quantity

of many products are still below what

consumers are demanding. Per capita meat

consumption was up to 63 kilos in 1 986,

but there is still a long way to go to meet

the 1990 target of 70 kilos.

New Sources of Imports

Grain has been given the highest priority

for Soviet agricultural planners, who set a

target of 232 million tons for 1 987 produc¬

tion, 10% more than in 1986. Although

this figure turned out to be over-ambitious,

grain production in 1987, at 211 million

tons, passed the 200-million-ton mark for

the second year running and the second

year ever. As a result of the 1985-86

harvest grain imports fell to about 30 mil¬

lion tons and stayed around this figure,

which is still relatively high, for 1987.

The Soviet authorities are not merely

responding to the short-term necessity of

bridging an immediate gap between supply

and demand. They have been deliberately

buying more grain than they require to build

up their stocks while world prices are low:

over the past five years, grain stocks have

increased by 20-35 million tons.

The Soviet Union, furthermore, has man¬

aged to reduce its imports of grain from

OECD countries, which have to be paid for

with hard currency, and increased its sup¬

plies from other socialist countries. In

1 987, the Soviets purchased 2 million tons

of maize from China and another 2 million

tons from Yugoslavia.

In 1 986, moreover when Soviet meat

imports reached a record 939,000 tons,

about 70% came from other centrally
planned economies. Moscow has con¬

cluded long-term bilateral agreements with

Eastern European countries for the import

of large quantities of beef. Red meat

imports from Romania have grown sub¬

stantially in the last two years, and the

Soviets are now buying pork from Hungary

and China to replace some of the beef they
used to obtain from the EEC.

Butter is still imported from the EEC, and

in 1987 these purchases reportedly
amounted to a record 500,000 tons des¬

pite the abundance of domestic production.

One can only assume that the Soviets have

been taking advantage of very low market

prices.

CREATING GOSAGROPROM

The re-organisation of the Soviet

agricultural administration that was
decided in November 1 985 entailed the

mergerof five ministries (for agriculture,

fruit and vegetable production, the

meat and dairy industry, the food indus¬

try, and agricultural construction) into a
single unit called the State Committee

for the Agro-Industrial Complex -
GOSAGROPROM.

Although this mammoth organisa¬
tion is supposed to have full responsi¬

bility for managing the whole agricul¬
tural and food sector, four separate

specialised ministries remain (for mi¬

neral fertiliser production, tractors and

agricultural machinery, equipment for

animal husbandry and fodder produc¬

tion, and microbiological production)

which are expected to act in concert
with GOSAGROPROM.

The main objectives of this re-organ¬

isation were to ensure better manage¬
ment and co-ordination of all asso

ciated activities, from primary produc¬

tion to food processing and wholesale

and retail marketing. GOSAGROPROM

has been given the task not only of

expanding domestic agricultural pro¬

duction but also of achieving 'a signifi¬

cant increase in the range of foodstuffs
on the market'.

A second wave of far more radical

economic reforms is now being intro¬

duced, following decisions taken at the

June 1987 meeting of the Central

Committee. These are generally aimed
at limiting the power of central agen¬
cies, giving enterprises more indepen¬

dence and ultimately allowing the

market to reconcile demand and supply.

These changes include a complete over¬

haul of the present price and credit

system, involving an end to the regime

of stable food prices that has become

an ever-growing burden on the state

budget.



Table 2

SOVIET MEAT AND BUTTER PRODUCTION

thousands of tonnes

1982 1983 1984

16985

7,244

1985 1986 1987a

15.370 16.4H 17, Up 18,017 18,900

beef and veal 6,625 7,011 7,370 7,840 8,250

pork 5,260 5,760 5,927 5,853 6,065 6,350

mutton and goat 830 837 866 827 894 n.a.

poultry meat 2,370 2,596 2,686 2,816 2,998 3,150

other meats 285 246 262 265 280 n.a.

Butter 1,290 1,450 1,500 1,510 1,600 n.a.

a) Estimates.

Source: Official Soviet reports

Approaching Serf-Sufficiency

There is no doubt that the improvement

in Soviet agriculture since mid-1985 has

largely been because of the new policies
and structural reforms introduced so far.

The streamlined administration and the

increased incentives for maximising agri¬

cultural production should continue to have

a beneficial impact on the volume of

production and ensure that output growth
rates in the second half of the 1 980s are

higher than those of the first half of the
decade.

The next phase of perestroika policies for

agriculture are expected to take three years

to put into effect, so they should be in place

by the time the next five-year plan starts in

1 991 . During the early part of the 1 990s,

the Soviet Union hopes to attain near or

complete self-sufficiency in the major food¬

stuffs the ultimate goal of the reforms.

For self-sufficiency, grain will require an

annual output of 250 million tons, for

which the Soviets have set a target date of

1990, or 1992 at the latest. This target

may seem somewhat over-ambitious,

although if present policies are pursued

rigorously it could well be attained by the
middle of the next decade.

The approach of self-sufficiency will

obviously reduce Soviet requirements for

grain imports over the medium term. More

over, imports are beginning to be deter¬

mined only indirectly by annual rates of

production as the higher volume of stocks

has improved the negotiating position of
the Soviet Union in the world market. It has

to be borne in mind in any case that

whatever the volume of Soviet grain pro¬

duction, considerations of quality mean
that some wheat will have to be

imported.

More significantly, the Soviet Union

could come close to independence from

hard-currency grain imports early in the

1 990s even if domestic production should

settle somewhat below the envisaged

250-million-ton target if present trends

towards improved feed conversion ratios

(which convert feed into animal product)

and increased supplies of non-grain feed
continue.

Much will depend on the determination

and ability of the present leadership to push

through the planned reforms and transform

the Soviet economy as a whole. The

coming two or three years will be crucial for

the success of perestroika. Inertia and

resistance to reform could prove as serious

an impediment in agriculture as in any other

sector of the Soviet economy.

Excess food production can be

sold at unregulated prices in the
market under certain

conditions.

10
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New Trends in Soviet Aid

Jurgen Bartsch1

There appears to be an evolving perception in the USSR and

the Eastern European countries of an interdependent world

a contrast with the previous view of a world divided into two

systems. This change of attitude is reflected in a document

passed by the Warsaw Pact members at their latest session

held in Berlin in 1987, which sees under-development as a

global economic problem to be solved through the united effort

of all countries, irrespective of their socio-economic systems. In

line with this new perception, the USSR and the East European

countries signed the Final Act of UNCTAD VII which explicitly

mentions the necessity of enhanced resource flows from the
Socialist countries.

According to OECD estimates and
on the basis of DAC2 definitions,

USSR aid has risen to almost

double its share in world Official Develop¬

ment Assistance (ODA) between 1 980 and

1 986, from 5% to 9%. With $4.2 billion of

net ODA disbursements the USSR was the

fourth largest donor in 1 986. According to

the figure cited by the Soviet Union at

UNCTAD VII in Geneva in July 1987
(15.1 billion roubles, or $21 .4 billion at the

official exchange rate), the USSR would be

the largest aid donor.

Faced with the rising cost of aid,

declining economic and political returns

and competing domestic demands for

financial resources, the USSR government

has recently pushed the implementation of

reforms, which had been initiated in earlier

years but had moved very slowly. More

efficiency is now demanded explicitly, both
in the USSR aid administration and in the

recipient countries, in particular in the three

developing countries that are members of

the CMEA - Cuba, Mongolia and Vietnam.
That was the theme of a conference of

ministers and officials organised in

Moscow in June 1987 by the Central

Committee of the Soviet Communist Party.

While promising the continuation of eco¬

nomic support, it was reported, consider¬

able emphasis was laid on new forms of

joint ventures and direct production and
scientific links. Criticism was also ex

pressed about the Soviet aid administra¬
tion.

During negotiations over the Soviet con¬

tribution to Cuba's 1 986-90 five-year plan,

the USSR insisted on giving priority to the

completion of projects already under con¬

struction rather than undertaking new

ones. It nevertheless promised new credits

worth 50% more than those of the period

of the previous plan and granted a debt
moratorium until 1 990. The new commit¬

ment amounts to 2.5 billion roubles, or

$3.5 billion at the official exchange rate,
which corresponds to an annual $70 per

capita. While the USSR blames Cuba for

slow and inefficient implementation of

Soviet-supported projects, Cuban officials

attribute many of the country's current

economic problems to the CMEA system of

economic management and planning.

Mongolia was promised 50% more in

financial support for its 1 986-90 five-year

plan, i.e., over 3 billion roubles, which

represents some $440 per capita annually.

Yet the USSR criticised Mongolia's poor

economic performance and pressed for

higher output and better quality of the

goods produced at enterprises built with

Soviet assistance, for better training of
local managers and improved co-operation

with Soviet experts.

The USSR has also pressed Vietnam to
use the massive flows of aid more effi¬

ciently and to improve its economic perfor

mance. Nevertheless, in late 1 986 the

USSR promised to double its contribution

to the 1 986-90 plan, to some 8 to 9 billion

roubles (about $2.2 to $2.5 billion per
year, equivalent to $27-$30 per capita).

Again, much emphasis was placed on

speeding up USSR-aided projects, the

importance of producing the largest pos¬

sible returns and finding rapid solutions to

the growing economic problems facing

Vietnam. Joint enterprises and production-

sharing arrangements, already favoured by

the USSR and other CMEA donors during
the previous five-year plan period, will be
further extended.

The Geographic Bias

The geographic distribution of Soviet

aid, which is determined by considerations

of foreign policy, the requirements of the

Soviet economy and ideological affinity,

has always been concentrated on Cuba,

Mongolia and Vietnam. During the 1980s
these three countries obtained some three-

quarters of USSR bilateral net disburse¬

ments. Most remaining USSR aid is

directed towards countries which are poli¬

tically/ideologically tied to the USSR:

Afghanistan, Ethiopia, Kampuchea, North

1 . OECD Development Co-operation Directorate.

2. Development Assistance Committee of the
OECD.
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Korea, Laos, Mozambique, Nicaragua and
South Yemen. Most of these countries

were promised significantly higher financial

support up to 1 990, but particular

emphasis was laid on mutual benefit and

adequate economic returns. Furthermore,

to contain the growing cost of assistance

to some of the other priority countries, the

USSR encouraged Angola and Mozam¬

bique to turn increasingly to Western
donors.

Few resources were left for other coun¬

tries, and aid to many traditional recipients,

including Algeria, Iran, and Turkey,

declined significantly, and in several

instances became negative (when repay¬

ments exceeded new flows). The only
major exception is India which continues to

enjoy a privileged relationship, receiving

large new frame-credits (general agree¬

ments to offer support up to a given
amount), both in 1985 and 1986, at

particularly favourable terms. Apart from

aid for specific projects, co-operation

between the two countries increasingly

takes the form of joint enterprises, co¬

operation with third parties, and the sub¬

contracting to India of parts of projects in
other countries which receive Soviet aid.

Economic co-operation with Sub-

Saharan Africa still appears to pose major
problems for the USSR and the other CMEA

countries. For example, the five Portu¬

guese-speaking countries in Africa An¬

gola, Mozambique, Cape Verde, Guinea

Bissau and Sâo Tome and Principe stated

at a ministerial meeting in 1987 that the
socialist countries did not understand local

realities and that the concept of economic

co-operation between the two groups of

countries had proved inadequate. Criticism

has also been voiced in Nigeria about the

political nature of aid from the Soviet Union

and the importance of a change in the
nature of its aid for Africa. In its aid

relations with Sub-Saharan countries the

Soviet Union is hampered by its inability to

engage in grass-root projects, a difficulty at

least partly related to the absence of

non-governmental aid organisations in the
Soviet Union.

More Efficiency

through Perestroika

In an effort to rationalise its administra¬

tion of aid, the Soviet government under¬

took to re-organise the State Committee

for Foreign Economic Relations (GKES) and

the foreign trade organisations in charge of
the implementation of the Soviet aid pro¬

gramme early in 1987. GKES was made

responsible for the commissioning of

Soviet-built enterprises and for ensuring
their efficient operation. In conjunction with

a newly created State Foreign Economic
Commission, the GKES had been invited to

'submit to the Council of Ministers pro¬

posals to improve the organisation of

building Soviet-assisted projects abroad'.

In January 1988 the GKES was merged
with the Foreign Trade Ministry into a new

Ministry of Foreign Economic Relations, a

re-organisation expected to improve the
Soviet aid administration.

The USSR is increasingly delivering com¬

pleted projects on a 'turnkey' basis, for

which it also assumes the initial responsi¬

bility for their effective management.

Soviet planning experts, aware that large

state farms and irrigation projects do not

always suit the requirements of the poorest

developing countries, advised Ethiopia to

strengthen the private sector and offer

material incentives to private farmers. A

similar move has been reported for Af¬

ghanistan and Guinea.

In order to integrate economic relations

with developing countries more closely
into the planning process of the Soviet

economy, increasing emphasis is being laid

on the development of long-term pro¬

grammes for bilateral co-operation in the

economic, scientific, technological and

trade spheres. At present such long-term

programmes have been concluded with

eleven developing countries.

Some new developments have occurred

in multilateral fora, demonstrating the

USSR's desire to participate more closely
in world trade and economic relations: in

April 1987, for the first time, the Soviet

Union sent an observer to the annual

meeting of the Asian Development Bank,

and in July signed the agreement to the

UNCTAD Common Fund for Commodities,

in which it holds a 5.8% share; it has,

moreover, discharged some outstanding

international debts and has even applied

to join GATT. In particular, the USSR is

paying growing attention to United Nations

institutions in which it aims at a higher

profile.

Without being one of
the three major

recipients of Soviet aid
- these are Cuba,

Mongolia and

Vietnam Ethiopia is

now one of the regular
beneficiaries.
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Software

and Computer Services
Lydia Arossa1

The market for software and computer services is increasingly
international. Many of the leading companies in the industry are
expanding into foreign markets by setting up direct subsidiaries

or acquiring local firms or granting licenses. Although there are
no significant obstacles to internationalisation, some problems

concerning access to public-sector markets, telecommunications

and software protection still exist.2

Domestic expenditure on hardware,

software and computer services

accounts for an increasing propor¬

tion of total outlays in both the private and

public sectors, representing about 3% of
total domestic expenditure3 in the most

advanced European countries and 2.6% in

the United States (Table 1 ). The share of

hardware in total spending on data pro¬

cessing (DP) in 1 985 represented under
half.

The world market (25 countries) for

computer software and services was esti¬

mated at a total of nearly $56 billion
altogether in 1985, and was expected to

rise to about $75 billion in 1 987 (Table 2).

The United States dominates the scene,

accounting for about half the world market

and an even larger proportion of produc¬
tion.

Software and services are among the
fastest growing components of DP spend¬

ing, which in the main European countries is

forecast to rise in real terms at an average
annual rate of over 14% from 1985 to

1991. This increase compares with a rate

of over 8% for hardware purchases.

In the software and services world mar¬

ket, software in 1987 accounts for about

60% of total expenditure, as compared to
55% in 1985. About 96% of these soft¬

ware transactions, which were expected to

total $45 billion in 1987, are made by
OECD countries. Growth from 1 985 to

1. OECD's Directorate for Science, Technology
and Industry.

2. Internationalisation of Software and Com¬

puter Services, OECD, Paris, forthcoming.

3. Total Domestic Expenditure and Gross

Domestic Product result from the aggregation of the
same elements, except that the former includes

imports and excludes exports, while the latter does

the contrary.

1991 is forecast to rise at a real annual rate

of 1 6-20% in the United States, Japan and

the most advanced European countries.

Packaged software sales are generally

growing faster than customised software

(box, p. 14).

Growth in computer services is sluggish

compared to the booming software mar¬
ket. The world market for these services

may be estimated at about $30 billion in

1987, roughly 40% of the total software
and services market. Revenues from ser¬

vices are forecast to rise by almost 5% a

year in real terms in Europe and the United

States from 1985 to 1991 , although much

faster growth rates are expected in Aus¬

tralia and Japan (almost 1 6 and over 1 0%

respectively).

One of the major unknowns in predicting
growth in computer services is the contri

bution of value-added network services

(VANS) or telecommunication network-

based services (TNS), which constitute an

increasingly important market now that

simple data processing activities are level¬

ling off. Difficulties in definition and differ¬

ences in national market structures and

regulations make it hard to evaluate the

current dimension of the VANS market.

Estimates of its size in the United States,

for instance, ranged from $300 million to
$8 billion in 1 985, while the French market

was valued at $600 - 1 , 1 00 million.

Future growth may be influenced by the
outcome of the debates on the liberalisa¬

tion of telecommunications markets now

underway in many countries. The provision

of telecommunications has long been reg¬
ulated by government. The considerable

liberalisation in the United States and,
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Table 1

DATA PROCESSING EXPENDITURE

1985

n . Total
Data n

n Domestic
Processing _ ,.
r ,. Expenditure
Expenditure /Tnrii

(DPEI "Utl
million US$

DPE/TDE
%

France 16,136 509,423 3.17

Germany 18,127 602,683 3.01

Italy 9,110 360,700 2.53

United

Kingdom 15,911 449,033 3.54

Western

Europe
(4 countries)

59,285

(72.3%)

1,921,839

(71.2%)

3.08

Austria 1,780 65,934 2.70

Belgium 2,446 77,342 3.16

Denmark 1,845 57,683 3.20

Finland 1,403 52,761 2.66

Netherlands 3,899 118,845 3.28

Norway 1,684 53,323 3.16

Spain 3,302 160,526 2.06

Sweden 3,187 97,839 3.26

Switzerland 3,151 92,259 3.42

Western

Europe
(13 countries)

81,980

(100%)

2,698,350

(100%)

3.04

Australia 4,548 166,244 2.74

United States 106,041 4,066,591 2.61

1 . See footnote 3 (p. 13).

N.B. Trie DPE and TDE figures have been
rounded off.

Figures for Australia /because of definitions)
and for the United States (because of

exchange-rate deviation) are not perfectly
comparable with those of Western Europe.

DPE figures for the United States, originally
expressed in UK Pounds Sterling, have been

converted into US Dollars using IMF 1985
exchange rate.

Sources: Data Processing Expenditure (DPE):

OECD, based on IDC Europe, DP Market Forecasts
and Spending Patterns, October 1 986, for Western

Europe; Computer Weekly//DC Survey, December
1986, for the United States; OECD, based on

information provided by IDC Australia, March and
August 1 987; Total Domestic Expenditure: National
Accounts 1960-1985. Vol. I, OECD, Paris, 1987.

recently, in other countries has raised the

question of how far government should

regulate telecommunications, and which

services should be open to private sup¬

pliers.

Growth by Acquisition

Setting up software companies does not

require a large capital investment, so that

the industry presents relatively few barriers

to entry. As a result there is a plethora of

small firms supplying a narrow range of

specialised products. But it is hard for such

enterprises to grow to a significant size.

A particularly sensitive area is that of

packages, for which large capital invest¬

ments and marketing efforts are required to

gain significant market shares. For com¬

panies filling a small niche in the market

and for start-ups, therefore, the logical

evolution increasingly seems to be acquisi¬

tion by a bigger company.

Large software firms expand by

extending their line of offerings either

through internal development or by
absorbing small firms which have made

pioneering breakthroughs.

These factors explain the growing con¬
centration in the software and services

industry and the high number of domestic

NATOMY OF THE SOFTWARE

AND COMPUTER SERVICES INDUSTRY

Software and computer services

comprise all the intangible inputs

required for data processing (DP) and

communication or everything which is
not physical equipment (hardware).

DP expenditure comprises hardware,
hardware maintenance, software and

computer services, supplies and tele¬

communication line charges (or external

expenditure on the merchant market),

staff and overheads (or internal - "in

house" expenditure).
The term "software" refers essen¬

tially to all the sets of instructions

required to make computers work and

communicate, such as protocol conver¬

sion programs, operating systems and
application programs. End-users do not

have to be concerned with protocol

conversion programs and operating
systems. The former are linked to the

telecommunication network and vary
depending on the hardware used. The

latter are normally built into systems

when they are delivered. Most hard¬

ware is designed to run on only one or

two operating systems and cannot sub¬

sequently be modified to run on
others.

Computers are used for a wide

variety of applications for which users

may have an equally large number of

programs to choose from. But first they

have to choose between buying ready-
made programs off the shelf (known as

packaged software) or developing spe¬
cific programs adapted to their own

particular requirements (customised

software) or a mix of both. Packaged
software, which is generally considered

an intangible product, is developed and

marketed both by specialist firms and
by hardware manufacturers. Since

having well-designed and tested appli¬
cations software to offer the customer

is a major asset for selling equipment,
hardware manufacturers often include

in their catalogues programs developed
by independent specialist firms.

Turnkey systems software can be

supplied on its own or as part of a

turnkey system (hardware plus soft¬

ware) designed for specific clients. The

provision of turnkey systems is consid¬
ered as a service, but the relevant

software can be both packaged andfor

customised. Companies providing this

kind of "global" solution can normally
buy the hardware on the Original Equip¬
ment Manufacturing (OEM) market and

resell it as a part of the system or give
advice for choosing hardware, thus

limiting their activity to the design of
the system and to the provision of the
relevant software.

Computer services can be divided

into processing and other operational

activities on the one hand, and profes¬
sional services on the other. Process¬

ing/operational services include time¬

sharing (handling customers' ad hoc

data processing requirements), facilities

management (taking over a customer's
entire computer operations on a whole¬

sale basis), maintenance (of both hard¬

ware and software), and the operation
of networks and value-added network

services. Professional services com¬

prise general consultancy, custom soft¬

ware development, systems analysis

and integration, network design and

engineering, and training. Here all data
showing software include related con¬

sultancy.

Although users have to rely almost
entirely on specialist suppliers for their

hardware, they develop a large amount
of the software they require themselves

and provide a number of ancillary ser¬
vices internally. In 1 985, for instance,
over 60% of the value of software and

computer services consumed in

Western Europe was supplied in-house.
Thus the external marketed share is

limited to under 40% of total expendi¬
ture. Hardware vendors account for a

significant proportion of external soft¬

ware and service supply, with their
share of the software market

amounting to some 35 40% (and

40-54% of packaged software sales
in particular) in 1 985. So the market for

specialist software and service com¬

panies represents a relatively small

proportion of total spending.
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Table 2

SOFTWARE AND COMPUTER SERVICES WORLD MARKET IN 1985 AND 1987

(Measured at Suppliers; Hardware Manufacturers Included)
in 1 985 million US$1

Domestic Markets
Software2

1985 1987

Services3

1985 1987 1985

Total

1987

Australia4 500 737 176 244 676 981

Austria 188 275 105 122 293 397

Belgium 300 440 236 271 537 711

Canada6 598 783 573 259 1,170 1,042

Denmark 209 316 285 328 494 644

Finland 186 282 191 226 377 508

France 2,159 3,157 1,240 1,425 3,399 4,582

Germany 1,864 2,730 904 1,005 2,768 3,735

Japan 2,861 3,999 4,206 5,141 7,067 9,140

Italy 1,071 1,677 521 623 1,592 2,300

Netherlands 575 833 373 417 948 1,249

Norway 188 300 250 304 438 604

Spain 305 518 139 175 444 693

Sweden 344 534 330 390 674 924

Switzerland 341 501 270 303 611 804

United Kingdom 1,831 2,771 815 974 2,646 3,745

United States 16,546 23,610 14,012 16,202 30,558 39,812

Total OECD 30,065 43,464 24,625 28,408 54,691 71,873

Total non-OECD8 860 1,652 511 1,190 1,371 2,842

TOTAL 30,925 45,116 25,137 29,599 56,062 74,715

1 . These figures have been rounded off.

2. Software data include related consultancy and software bundled with hardware by hardware
manufacturers.

3. Services data exclude software and related consultancy.

4. Australian figures reflect unbundled software only. Software values include also facilities

management.

5. Consultancy is included in services.

6. Brazil, South Africa, Israel, Mexico, South Korea, Singapore, Taiwan, India. These values, except for Brazil

and India, are expressed in 1984 exchange rates; the estimate is therefore biased.
Source: OECD, based on information provided by IDC Australia, IDC Canada, IDC and IDC Europe for OECD

countries, by the United States Department of Commerce for non-OECD countries.

and/or international mergers and take¬
overs, both in Europe, Japan and the
United States. In the first six months of

1986, 130 acquisitions for a value of

almost $2 billion were recorded in the

United States, compared to 203 for a value
of over $2 billion in the whole of 1985.

Two-thirds of the target firms were special¬

ised in software development.

The Extent of

Internationalisation

Measuring the internationalisation of the

software and computer services industry is

hampered by a number of factors, such as

difficulties in definition and lack of compar¬
able data.

...of Software and...

Since application software often has to be

translated and/or adapted to national

requirements by domestic agents or foreign

subsidiaries, the value of imported soft

ware is hidden in their revenues. The true

value of domestic production is therefore

unknown except where special surveys
have been carried out.

But the available data suggest that,

depending on the country, the extent of
internationalisation of the software in¬

dustry may be relatively high. Few esti¬

mates of foreign penetration in national

markets exist, but almost all tend to

provide evidence of the strong position of

US suppliers as well as the high depen-

4
i

dence on imports, both of Europe and

Japan. US firms are estimated to derive

about one-quarter of their total software

revenues from abroad, with as much as

30% from sales of packaged software.

...of Computer Services

The degree of internationalisation of com¬

puter services (where Value-Added Net¬

work Services are included) is definitely
lower than that of software. But the

growing importance of services provided
which use telecommunication networks is

perceived as a strategic opportunity by

leading firms. On average, they derive
15-25% of their VANS revenues from

foreign customers.

At present, trade mainly occurs inside

the OECD area, but interest in other

national markets is growing, as is demon¬

strated by the increasing number of joint

ventures for software development, espe¬

cially by Japanese firms (e.g., in Korea,
China, and so on).

Exports are growing rapidly from some

newly industrialised and industrialising
countries, such as India and Brazil. India

and Singapore actively encourage the
development and export of software

among other actions by attracting foreign
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companies interested in using them as

offshore development centres. Texas

Instruments, for instance, develops soft¬
ware in India and beams it to the United

States and elsewhere by the satellite com¬

munication system owned by the Indian
government.

Some industrialising nations could con¬

tribute to bridging the worldwide shortage
of skilled computer programmers, since
their software developers work for a frac¬

tion of western wages.

Obstacles Facing

Software Exporters

Software and computer service com¬

panies based in OECD member countries

see a number of problems in their interna¬

tional expansion, such as access to public-

sector markets, telecommunications provi¬

sion, software protection and the barriers

imposed by several industrialising coun¬

tries in order to protect their own national

firms. Where obstacles do exist, they

hinder rather than prevent internationalisa¬
tion.

Restricted access to public-sector mar¬

kets remains a major barrier. Many OECD

governments still make a point of awarding

contracts to domestic firms, especially
where national plans are involved. This

problem is being dealt with to some extent

in the European Communities, where a

directive is now being drafted to stimulate

more competition in goverment procure¬
ment.

The provision of telecommunications

networks and services reflects differences

in national policies another major barrier
to the internationalisation of the computer

services industry. Variations between

countries in the quality of the telecommu¬

nications infrastructures, in pricing, in con¬

ditions governing the supply of equipment
and in technical standards constitute

serious concerns for computer service com¬

panies in an era when their customers are

increasingly demanding international com¬

munications and networking capabilities.

Software Protection

Firms developing software are exposed

to losses as a result of the illegal copying of

software, whether for the pirate's own use

or for resale to third parties. Different legal
structures protect software. Trade secret

and contract laws are adopted in the case

of confidential programs such as custom¬

ised software. Copyright and trademark

laws are extensively used in order to cover

all sorts of unauthorised reproduction of

non-secret programs, like packaged soft¬
ware.

Copyright law, which is especially impor¬
tant when programs are mass-marketed,

as in the case of software for micro¬

computers, is applied not only to protecting
against software piracy but also to prevent

the acquisition of illicit software by third
parties acting in good faith.

Copyright law also provides legal protec¬
tion which, to some extent, is internation¬

ally consistent by virtue of two interna¬

tional conventions which are considered

applicable to computer programs. One is

the Universal Copyright Convention4 and
the other is the Berne Convention for the

Protection of Literary and Artistic Works.5

Many countries have signed both conven¬

tions, although the United States and the

Soviet Union have subscribed only to the
Universal Copyright Convention. Both are

based on the principle of 'national treat¬

ment' , guaranteeing the same degree of

protection for works from any signatory
country. Since it is the law of the host

country which applies in this scheme, it is

up to each nation to ensure that its

domestic laws act as an effective safe¬

guard.

It follows that while the legal apparatus

for protecting software in OECD member

countries already exists more harmon¬

isation between the legislation of different

countries is required in order to get better

enforcement. The problem has been

solved, in theory, while difficulties in appli¬

cation remain and questions are being
raised on which approach should be

adopted. Indeed, the rate of change in
technology generates problems of intellec¬

tual property rights faster than legislation

generates solutions.

Particular difficulties exist in newly

industrialised and industrialising countries,

where the protection of domestic firms

may place obstacles in front of outside

suppliers. Such restrictions include foreign
exchange controls, limitations on imports

of hardware accompanying software or

services, conditions on the right of esta¬

blishment, movement of the personnel into

the country, technology transfer and

investment in local companies. All these

measures affect access to such markets. In

countries where a foreign company is

prevented or discouraged from making its

legitimate products available, pirates

quickly move to fill the gap. From this

perspective, market access and protection

of intellectual property rights are closely
intertwined problems.

The Cost of Piracy

Estimates of the extent of software

piracy suggest that it is widespread and

represents a considerable drain on the

industry. Piracy in France was reckoned to

cost the industry some $125 million in
1 985, of which 40% was derived from the

duplication of packaged software. Ac¬

cording to the same source, it is piracy of

micro-computer software which has been

growing most rapidly, and here end-users

and distributors are the prime culprits; in
the pirating of software for mini and main¬

frame systems former employees emerge
as the main offenders.

In the United States, losses on micro¬

computer software alone are put at $1
billion annually, with a further $500 million

lost in foreign markets. An American

survey of computer users found that the

proportion of unauthorised copies of office

software ranged from 45 to 52% of the
total.

Piracy also is spreading in many indus¬
trialising countries, where there is no ade¬

quate protection. In Taiwan, for instance, it

is estimated that about 1 5,000 units of the

ten most popular American software pack¬

ages are sold each month, only 1 ,000 of

which are legitimate products.

4. Signed in 1 957 and revised in 1971. Seventy-
six states accepted the original Convention and 33
the revised version.

5. Signed in 1886, and last revised in 1971;

76 signatory countries.
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Regulating
New Technologies

Lessons from Nuclear Energy

Pierre Strohl

Deputy Director-General of the OECD Nuclear Energy Agency (NEA)

The rapid international
dissemination of new

technologies raises the

question of whether special

regulations should be drawn
up to protect mankind

against the risks inherent in

them. Legislation on

confidential data processed

by computer and draft ethical

codes for biotechnology are

steps in this direction. But

nuclear energy currently

provides the most significant

and comprehensive example

of a new technology where

major legal innovations have

been directly inspired by the

features specific to it.

The legislators of nuclear energy at

first experienced a well-founded yet

slightly illusory feeling that for once

the law was one step ahead of events. But
it is more doubtful that the harmonious

relationship between the law and rapidly

evolving technical realities could be main¬

tained when acute difficulties of adaptation

exist.

Nuclear energy may be said to have

acted as a pioneer in legal matters for other

advanced technologies. On an experi¬
mental basis and more often connected

with reaction to specific circumstances
than rational choice it has resulted in

either new or updated methods for con¬

trolling technical development which have

subsequently had an impact on other activ¬

ities: political control by government of the

initial phase of industrialisation, innovative

mechanisms combining government fi¬

nance and private management practices,

preparation of regulatory procedures and

specific legal regimes, extension of assess

ments of environmental impact, widening

public consultation procedures, cost-ben¬

efit analysis of the social effects of tech¬

nical options, new legal provisions on the

liability of industrial operators, establish¬

ment of specialised agencies for interna¬

tional co-operation, and so on.

In other words, the introduction of

nuclear energy pointed the way for mod¬

ernising the relationships between law and

technology as expressed, generally, by the

creation of parliamentary committees of

technology assessment or, in specific sec¬

tors, by legislation and agreements on

environmental pollution, international

agreements on the launching and operation

of satellites and other space vehicles, rules

on the protection of individual freedom in

the application of information and commu¬

nication techniques, and revised regulation
of telecommunications networks.

Among the lessons to be learnt from

both the beneficial and adverse aspects of

legal innovation in nuclear energy, some
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seem to be of sufficiently broad scope to be

of interest for regulatory action in other

high technologies.

International Co-Operation

Achievements ...

Co-operation in nuclear energy pro¬

grammes has played an equally decisive

role in scientific and technical development

and in legal matters, as is shown, most

notably, both by the treaties on the non-

proliferation of atomic weapons and the

international inspection network established

to ensure their implementation. The result is

a unique international legal system.

International sources of the safety regu¬

lations governing nuclear power plants (on

design, construction and operation) and

radiation protection as applied by national

authorities also play a vital role, especially

in the OECD member countries, since they

are based on principles, criteria and prac¬

tices established jointly by the leading

experts of the most advanced countries.

A final example is provided by interna¬

tional conventions laying down a new legal

frame for liability and indemnification with

a view to ensuring that any damage suf¬

fered by victims of nuclear accidents is

compensated.

Mind over matter the integration of living

material (here a nerve cell growing on a
silicon chip) poses a daunting challenge to

the legislators: ethics or advance?

... and Shortfalls

Two years after Chernobyl, it would hardly
be appropriate to paint an idyllic picture of

international nuclear law. On the contrary,
the accident has revealed the deficiencies

and over-narrow scope of international

binding commitments.

One of the aspects of Chernobyl which
offended the public most, and rightly so,
was the apparent absence of any interna¬

tional obligation to inform immediately the
countries likely to be affected by radio¬
activity released during an accident,
although the principle does exist in interna¬
tional law and has been embodied in

agreements between OECD member coun¬

tries and within the European Community.
Events at Chernobyl showed that, in prac¬
tice, current law did not meet the require¬
ments of inter-state relationships, whether

on early warning, radiation protection mea¬
sures in the event of an accident or the

compensation of damage incurred.

Renewed Action

Governments, aware of the seriousness of

the Chernobyl accident, acted promptly. In
the five months afterwards, two new

international conventions were concluded

on early notification and mutual assistance
in the event of a nuclear accident which

might affect several countries.

The co-operation now strengthened
covers both the technical and legal aspects
of nuclear risk, including prevention and

control of severe accidents, operating pro¬

cedures for nuclear power plants, operator
training, harmonisation of emergency mea¬
sures in the event of massive radioactive

contamination and extension of the obliga¬
tions to compensate victims.

Co-operation between countries is

equally vital for other technologies either
because of inherent transborder effects

(space and telecommunications) or be¬

cause mankind as a whole is concerned

(biotechnology). Consequently, since most
modern technologies have an international

dimension, the experience acquired in the

search for original ways of controlling the
risks from nuclear energy might be useful in
other activities.

Law and Technological
Maturation

The stages of scientific discovery, indus¬

trialisation of a technique, awareness of its

socio-political impact and legislative action

do not succeed one another in any rational
pattern, especially in a period of acceler¬

ating technological growth. Research find¬

ings disclosed too early or misinterpreted,

responses of the public to 'imaginary'
benefits or hazards, and adverse effects
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because of the mistaken application of a

new process may lead to over-hasty or

wrongly directed regulatory action out of

step with the circumstances or phases of

industrial development. Sensitive research

in medicine and biotechnology is particu-

lary prone to this type of mistake.

Conversely, if the social and cultural

implications of a technological 'explosion'

such as the growth of telecommunica¬

tions are not heeded sufficiently or soon

enough, regulation may lag behind and

hence become equally unsuitable. It is

proving difficult, for instance, to adjust the

law to the specific nature of the different

techniques of telecommunication (cable,
radio, television, telematics, satellite).

The development of nuclear law can

make a useful contribution here. It began at

a relatively early stage in the exploitation of

a new technology, which posed the com¬

plicated problem of its later adaptation to

the directions and pace followed by the

nuclear industry, as well as the practical
assessment of risks and of the effects of

social maladjustment. It should therefore

be borne in mind that regulatory policy

must proceed apace with technological
maturation.

The exceptional nature of the Chernobyl

accident has led to a clearer perception of

the importance of the human factor, the

institutional and social context, and regula¬

tory mechanisms in addition to the vital
role played by the quality of the techniques

applied. It also led to stricter international

obligations on safety objectives and the

liability of the countries concerned

regardless of the reactor systems used,
attitudes to nuclear energy or the political

system.

But while Chernobyl revealed the weak

points in international nuclear law, its

fundamental principles and specific nature

were not questioned, although the exten¬

sive harmonisation of provisions seemed

highly desirable. It was observed that the

rules laid down under general international

law or environmental law (now being

framed) did not provide appropriate

answers to the questions raised by an

accident such as Chernobyl.

For the experience acquired in nuclear

law to yield useful lessons, multidiscipli-

nary exchanges should be undertaken

but they should not be confined to

discussions between scientists and engi¬

neers. Experts in human sciences, eco¬

nomic agents and political leaders should

also participate. Enterprises, research
establishments and universities are in¬

creasingly tending to regional groupings

specialising in advanced technological

development; such initiatives might suit¬

ably be launched by one of these
centres.

Such exchanges, combined with deter¬

mined co-operation between governments

under the aegis of the appropriate interna¬

tional organisations, would encourage the

definition of policy guidelines for techno¬

logical progress. These would pave the

way for the development of a law system

aimed at protecting man against the abuse

of technology is all too often

perceived as imposed on him.

NEW TECHNOLOGIES AND THE MASS MEDIA

The experience acquired from regu¬

lating nuclear energy reveals also that

prevention of risk is not sufficient to

overcome the social maladjustment

which may arise from the growth of

new technologies. Active campaigns

are required to inform the public, since
traditional methods become ineffective

in a society dominated by the mass
media. Advanced means of dissemi¬

nating written and oral information and

the pervasive impact of visual informa¬

tion modify the popular perception of
events.

Using education to increase the tech¬

nical knowledge of the general public, a

slow process, is not enough to counter¬

balance the rising influence of instant

information, which is immediately and

universally produced and absorbed in
vast amounts. Instant information

tends to rivet the attention of the

general public, blurring powers of dis¬

cernment. In other words, social adjust¬

ment to technology is intimately linked

with the quality and effectiveness of the

presentation of relevant information.

Although this problem extends

beyond the relationships between law

and technology, it remains connected

with them since the obligation to inform

the public cannot now be dissociated

from the regulatory procedures gov¬

erning the introduction and surveillance

of new industries which are likely to

have considerable social impact or,

more generally, from legislation de¬

signed to protect the environment.
One of the main difficulties revealed

by the development of nuclear energy is

communication between specialists

and the public, partly because of the

complex phenomena and scientific lan¬

guage involved, but also because the

new conditions affecting the transfer of

information have not always been well

understood or assimilated quickly

enough by the nuclear industry, in spite

of the efforts made by governments and
electrical utilities.

Nuclear energy often arouses real

interest in the media or public opinion

only in connection with incidents, how¬

ever minor, or arguments over the siting

of nuclear power plants or radioactive

waste repositories in other words,

whenever the negative aspects and
crude controversies about nuclear en¬

ergy risks and possible ways of con¬

trolling them come to the fore. The

specialists and authorities concerned

then have to adopt a defensive attitude

and, at best, can only assure the public

that more precautions will be taken or
that further studies and more detailed

consultations will be conducted

which hardly helps enhance their cre¬

dibility.

The short history of the nuclear

industry shows how at the end of the

1960s general optimism was super¬

seded by eroded confidence while the

implementation of nuclear power pro¬

grammes continued with varying suc¬

cess. In many countries, therefore, the

gap between the expansion of these

programmes and their acceptance by

the public had widened, even before

pollution or severe accidents could have

had any impact. Now that nuclear

power plants are already supplying over

20% of the electricity generated in
OECD member countries as a whole and

considerably more than half in some of

them, this credibility gap is a source of
concern.
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Science in the Market

Robert Brainard1

In a widening range of economic activities, new scientific

knowledge is essential and in increasing demand. Business is

therefore expanding its funding of research and developing
collaborative relationships with academic institutions which, at

the same time, are becoming more entrepreneurial in marketing
their research and educational services to business. The

resulting 'industrialisation' of many areas of scientific research is

changing the traditional role of academic institutions and raises

fundamental issues of policy, both nationally and
internationally.2

Biotechnology moves into the world of commerce: here a private company in Britain clones plants in its bid for a share of a worldwide market estimated to be worth
C 1 5 billion a year.

B
usinesses have rapidly expanded
their involvement in scientific re¬

search in recent years as know¬

ledge has become a more important asset

in competition. Although most of this

research is done 'in-house', companies

have also increased their funding of
research carried out by academic institu¬

tions. In Japan and the United States,

in-house research by industry now
accounts for some 35% and 15-20%

respectively of total national outlays on

basic research. In both cases, the corporate
sector has doubled its expenditure for

research since 1 980. Although few other

OECD countries report such detailed data,

almost all report large increases in total

R&D expenditures, which suggests that
spending on research has grown in the
industrial sector of other countries as

well.

In addition, companies in many OECD

countries have sharply expanded their sup¬
port of research in academic institutions.

The increase is particularly large in Canada,
Ireland, Norway and the Netherlands, with

gains of 300-400% during the 1980s.
Indeed, all OECD countries for which trend

data are available report substantial

growth in such funding, although these

gains are from a low base.

The growth in corporate spending on
research throughout most of the OECD

area has resulted in a considerable expan¬

sion of in-house research facilities. In Japan

alone, private companies have opened
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some 35 new research laboratories over

the past three or four years. Spending on

research by many big multinational firms,

such as Nippon Electric Company, Siemens

and IBM, now exceeds the total national

research expenditure of some OECD
member countries.

In many branches of scientific research,

especially the most advanced areas where

sophisticated and highly expensive equip¬

ment is required, the best laboratories are

often found in industrial companies. The US

telecommunications giant AT&T has no
less than 30 molecular beam epitaxy units3
which are essential for advanced research

in semiconduction, for instance, while few

universities in the OECD area have even

one. An indication of the high quality of
industrial research is that several of the

Nobel Prizes for science awarded in recent

years have gone to researchers in company
laboratories.

Companies are also increasingly pooling

their resources and carrying out joint

research in particular areas. Even the lar¬

gest of companies must now meet their

science and technology requirements

through such collaboration. Projects of this

kind may be co-ordinated by government

(as, for example, with the United King¬

dom's Alvey programme for the informa¬

tion technology industry), or be a private-
sector initiative (such as the Semicon¬

ductor Research Corporation in the United

States, established by a group of firms in

the industry). In addition, co-operative

arrangements across national boundaries

are proliferating in activities such as elec¬

tronics, fibre optics, scientific and medical

instruments, machine tools, office automa¬

tion, and so on. In Europe, schemes such as

the EEC ESPRIT and the EUREKA pro¬

grammes are fostering extensive collabora¬

tion between both companies and acad¬
emic institutions.

In tandem with their research efforts,

industrial companies are also developing

major training and educational services. In

the United States, for instance, business

now spends some $80 billion a year on
staff training, and several US firms have

formal accreditation for degree courses up

to PhD standard. A 1 985 report identified

at least 1 8 corporate universities in the
United States authorised to award

advanced degrees.

What may be a model for the future is

the National Technological University, set

up as an independent, non-profit institute

to serve US corporations and federal agen¬

cies. It operates with the help of universi¬
ties and uses advanced communications

and information technology to broadcast

science and engineering courses to stu¬

dents at their place of work. Something

being developed along the same lines in

Europe is the Programme of Advanced

Impressive growth in favourable conditions uni¬
versities in many OECD countries are developing

partnerships with industry.

Continuing Education (PACE), a form of
advanced-technology university of the air

promoted by companies such as British

Telecom, Hewlett-Packard, Philips and

Thomson in conjunction with the European

Society for Engineering Education.

Marketing University
Research and Education

For their part academic institutions are

adopting a more commercial approach to

their research. Universities in many OECD

countries have established special units to

seek research contracts with industry. Sev¬

eral are patenting the inventions of their

researchers, licensing technology to busi¬

ness enterprises and forming joint ventures

with industry and financial institutions to

exploit their research commercially.

These developments are spreading

throughout the OECD area and taking
various forms:

Oxford University has created a com¬

pany to enable it to benefit financially from

the research of its scientists and engi¬

neers

the Universities of Bergen and Oslo are

involved with industry and private research

institutes in establishing research founda¬

tions to be financed by a stockholding

company

the University of Catania in Sicily is

planning a joint venture with an Italian

semiconductor company for an R&D facility

devoted to the development of VLSI (Very

Large Scale Integration) technology

the Polytechnic University of Catalonia in

Spain has developed extensive contractual

relations with local companies for research,
which now accounts for 20-25% of the

institutions's total budget and helps to

provide fellowships for advanced stu¬
dents.

In a related development, universities in

several OECD countries are developing

(and often owning) science parks and

independent research institutes:

in Sweden, science parks have been set

up in connection with five universities

including Gothenburg, Lund and Uppsala

in the United States, some 1 50 such

parks have been created, about half of

which are owned by universities

in Belgium, the universities of Leuven,

Ghent and Brussels recently established an

independent institute for R&D in advanced
micro-electronics which undertakes work

for industry

in the Netherlands, the University of

Leiden, in partnership with the City of

Leiden, has developed the Bio-Science Park

as a centre for research and product

development in biotechnology.
Academic institutions are also under¬

taking joint research projects with institu¬

tions in other countries and accepting

grants and research contracts from foreign

firms. It is becoming common for American

universities to conduct research for Japa¬

nese companies. The five-year research

project on immunology and cell biology at

The Massachusetts Institute of Technology

(MIT) is financed by the Ajinomoto Com¬

pany. And the German chemical giant

Hoechst is funding a $50 million molecular
biology project at Harvard, while the US

pharmaceutical company Squibb is pro¬

viding £20 million to Oxford University for

research in neuropharmacology.

In addition to research, the development

of special training courses for industry is a

high-growth business for many universi¬

ties, as the increasing industrial demand for

education and training is coupled with the

pressure on academic institutions to

increase their income because of govern¬

ment spending. British universities virtually
trebled their income from courses for indus-

1 . OECD Directorate for Science, Technology and

Industry.

2. This and related topics are discussed in an OECD

report, Science and Technology Policy Outlook,

forthcoming.

3. The use of a beam of molecules to deposit a very

thin layer of a semiconducting material on a wafer of
another semiconducting material that has a different

type of electrical conductivity.
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trial customers from less than £1 5 million

to nearly £40 million between 1981-82

and 1 985-86, for instance. And one - Sal-

ford University - increased its income from

such courses and conferences nearly ten¬
fold in the 1980s.

The Role of Governments

Governments in most OECD countries

are playing a major role in 'industrialising'

science, and in two main ways. First, tight

constraints on government spending for

university research (as costs escalate) are

compelling academic institutions to find

other sources of income and to adopt a
more commercial orientation towards their

research and associated education. Se¬

cond, and at the same time, governments

are shifting their funding priorities towards

research of more strategic value to indus¬

try.

Almost all OECD governments have

programmes for promoting co-operation in

research between universities and industry,

designed to encourage the application of

new technology as well as to boost the

R&D effort. A Japanese programme of this

kind consists of some 250 projects and

involves nearly 200 industrial companies
and around 50 universities and other insti¬

tutions. In Canada, the amount of govern¬

ment funding for university research is

partially linked with the financial support

provided by industry for research at acad¬
emic institutions.

In particular, governments are pro

moting multidisciplinary research in areas

which would contribute more directly and

immediately to the competitiveness of

industry. Some OECD governments are

planning to establish new types of institu¬

tions, such as the science and technology
centers being set up in the United States to

facilitate the transfer of technology from

universities to industry. The aim is to
establish 20 before the end of 1 988 out of

a total of 80-100 planned for the early

1 990s. Similar kinds of interdisciplinary
units are to be created in the United

Kingdom to concentrate local resources in

'strategic research' for industry. In addition

to these national programmes, regional
authorities in some countries (Australia,

Belgium and Canada, for example) have

initiated schemes for developing multidisci¬

plinary centres in conjunction with local
industry.

Policy Questions

These developments, which are more
advanced in some OECD countries than

others, raise a number of important policy
issues. One is how far academic institu¬

tions should go in their collaboration with

industry and in their own commercial ven¬

tures. This question is being raised not only

by academics but also by some industrial-

Imperial College, London, is

fortunate in having a molecular
beam epitaxy unit: such expensive

research equipment is more and

more the province of large firms
in the private sector.

technology

ists. The concern is that the growing
emphasis on short-term industrial require¬
ments may undermine the more basic

functions of universities in general educa¬
tion and the advancement of fundamental

knowledge. Proponents of this view are

worried that change which compromises
these primary functions even though it
may serve important and immediate eco¬

nomic requirements - may not be in the
wider and longer-term interests of coun¬
tries.

A second concern, which arises as a

direct consequence of the 'industrialisa¬

tion' of research, is that a growing body of
new scientific knowledge is now treated as

confidential or proprietary information that

is not published, or only after a consider¬

able lapse of time. The industrial sponsors

of scientific research may decide when new
findings should be published, and academic

institutions often agree to delay publication
to enable companies to apply for patents.

This behaviour contrasts with the long¬
standing view of scientific knowledge as a
kind of 'public good', with research

financed primarily by government and the

results made immediately accessible to
all.

Yet the growing commercial value of

scientific knowledge does not necessarily
presuppose increased confidentiality.
Changes in the treatment of intellectual

property could afford protection to its

owners while at the same time facilitating

the open and prompt publication of

research and, thereby, preserving its
'public good' features.
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Pricing the Environment

David Pearce and Anil Markandya1

Although issues involving the natural and developed

environment are high on the political agendas of OECD
countries, the environment still has to compete for funds with

the more traditional objectives of government policy. But

measuring the economic gains from investing in the environment

is complicated because so many of the benefits cannot be

evaluated in markets. A new report2 shows how these benefits

might be measured in money terms and assesses the role of
monetary valuation of the environment in the wider context of

decision-making.

Environmental policy is often the

'poor relative' when government

spending agencies compete for

funds from fixed budgets. The benefits of

protecting and enhancing the natural envi¬

ronment, and even the built-up environ¬

ment of the inner city, appear intangible

and difficult to define. In the same way,

environmental damage from some kinds of

economic development can usually be

measured in material terms loss of plant

and animal species, land degradation,

water pollution, and so on - but not readily
interpreted in economic terms. In the last

two decades research work by economists,

mainly in the USA, has made major

advances in devising practical method¬

ologies to place money values on environ¬

mental benefits and damage.

The Advantages of

Monetary Valuation

Putting a money value on the environ¬

ment is a controversial practice open to

widespread misunderstanding. The metho¬

dologies are incomplete, and even among
their advocates no one believes that all

1 . Professor of Economics and Senior Lecturer in

Economics at University College, London.
2. David Pearce and Anil Markandya, The Bene¬
fits of Environmental Policies, OECD, Paris, forth¬

coming.
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Table 1

POLLUTION AND HOUSE PRICES

foa,, , /I. AIRCRAFT NOISE
%fall in property value: impact of one unit change

in NEF/NNI1

United States

Los Angeles 0.78*

Englewood 0.78*

New York 1.60-2.00

Minneapolis 0.58

San Francisco 0.50

Boston 0.83

Washington DC 1.00

Dallas 0.58-0.80

Rochester 0.55-0.68

United Kingdom
Heathrow 0.25-0.30'

Canada

Toronto 0.18-0.60*

Edmonton 0.50

Australia

Sydney 0.00-0.40

Switzerland

Basel 0.22*

Netherlands

Amsterdam 0.35-0.50*

USING HOUSE PRICES TO VALUE AIR QUALITY

1. Noise Exposure Forecast (NEF) and Noise Number

Index INNI) are measures ofaircraft noise related to human

hearing and discomfort. NNI figures have asterisks in
the Table.

Source: J. P. Nelson, Airports and Property Values: A
Survey of Recent Evidence', Journal of Transport Eco¬
nomics and Policy, XIV, 1980; J.B. Opschoor, A Review
of Monetary Estimates of Benefits of Environmental

Improvements in the Netherlands, OECD Workshop of the
Benefits of Environmental Policies and Decision, 1986;
W. Pommerehne, 'Offre et financement des services

publics locaux', in P. Gurgat and C. Jeanrenauds leds.),
Economica, Paris, 1986.

:..,,, .B. TRAFFIC NOISE

% fall in property value per additional unit change in L^'
United States

North Virginia 0.15

Tidewater 0.14

North Springfield 0.18-0.50

Towson 0.54

Washington 0.88

Kingsgate 0.48

North King County 0.30

Spokane 0.08

Chicago 0.65

Canada

Toronto 1.05

Switzerland

Basle 1.26

1 . Equivalent continuous sound level (LeQ) = a level of
constant sound {in dBA) which would have the same

sound energy over a given period as the measured
fluctuating sound under consideration.

Source: Nelson/Pommerehne, ibid.

...

. AIR POLLUTION

% fall in propertv value per % point increase in pollution

Type of Pollution

St Louis Sulphation
Particulates

0.06-0.10

0.12-0.14

Chicago Particulates

and sulphation 0.20-0.50

Washington Particulates

Oxidants

0.05-0.12

0.01-0.02

Toronto-Hamilton Sulphation 0.06-0.12

Philadelphia Sulphation
Particulates

0.10

0.12

Pittsburg Dustfall

and sulphation 0.09-0.15

Los Angeles Particulates

and oxidants 0.22

Source: D. Brookshtre, M. Thayer, W. Schulze and R.
d'Arge, Valuing Public Goods: A Comparison of Survey
and Hedonic Approaches', American Economic Review,

Vol. 72, No 1, 1982.

Many influences affect house prices,
from the number of rooms, access to

schools and the central business dis¬

trict, and the size of plot. Air quality,
too, also affects house prices. By
relating prices to physical measures of
the various influences, statistical tech¬

niques can be used to isolate the effect

of air quality on house prices. In turn,

economic theory shows that the

resulting money value bears a strong
relationship to individuals' willingness
to pay for air quality.

gains and losses can, or should, be mea¬

sured in money terms. But there are major

advantages to be gained from placing

environmental benefits on the same footing

as the financial benefits which generally

characterise many other government in¬

vestments and expenditures.

First, monetary valuation enables costs

and benefits to be compared. Society as a

whole has to get value for money from its

expenditures. The money values used in

cost-benefit analysis reflect society's eval¬

uation of the role the environment plays, or

could play whether for recreation, aes¬

thetic enjoyment or general quality of life.

One of the most effective ways of discov¬
ering the values that people place on the

environment is to see how much they are
willing to pay to preserve or enhance it. The

methodologies used to put a price on such
benefits aim to elicit these values. Several

OECD countries currently use benefit eval-

Typical results for the USA suggest
that a 1% rise in pollution will cause house

prices to fall by about one tenth of a

percentage point. On a $100,000 house,
this ratio would mean a loss of $100 for

every 1 % rise in pollution. Conversely,
values would rise by this amount if there

were a 1 % improvement in pollution. The
relevance for benefit estimation is that a

policy aimed at reducing air pollution by,
say, 10% would have benefits of: 10% x

Total Value of Housing Affected by Air
Pollution.

uation to assist in the devising and insti¬

tuting of regulation. In the USA, for exam¬

ple, monetary estimates of the benefits of

removing lead from gasoline contributed

strongly to the policy of unleaded gasoline
introduced there.

Second, placing money values on the
environment serves to illustrate how

important the environment is to many
people. Some of the case studies in which

benefits have been estimated reveal sub¬

stantial, and sometimes staggering, valua¬

tions. One study of the Grand Canyon

suggested that the benefits of improving

visibility in the area by reducing air pollution
would run into billions of dollars.

Third, benefit estimation has served to

uncover how motives for valuation vary.
The environment does not have value

solely when it is used for recreation or for

commercial exploitation of its resources.

Benefit studies show that many people
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value the environment for its own sake,

unrelated to any use that is made of it ('use
values'), or even to any wish to preserve

the option to use it ('option values'). People

simply want to preserve species and eco¬

systems for their intrinsic value ('existence
value'). This makes intuitive sense: how

else can the enormous growth in wildlife

appreciation, concern about tropical for-

Table 2

POLLUTION DAMAGE IN GERMANY

m

1983/85
DM us$

billion

AIR POLLUTION

Health (respiratory disease) 2.3-5.8 0.8-1.9

Materials 2.3 0.8

Agriculture 0.2 0.1

Forestry
losses 2.3-2.9 0.8-1.0

recreation 2.9-5.4 1.0-1.8

other 0.3-0.5 0.1-0.2

Disamenity 48.0 15.7

WATER POLLUTION

Freshwater fishing 0.3 0.1

Groundwater damage 9.0 2.9

Recreation n.a. n.a.

NOISE

Workplace noise 3.4 1.1

House price depreciation 30.0 9.8

Other 2.0 0.7

TOTAL 103.0 33.9

Source: W. Schulz, A Survey on the Status of Research

Concerning the Evaluation of Benefits of Environmental

Policy in the Federal Republic of Germany, OECD Work¬
shop on the Benefits of Environmental Policies and

Decision-Making, 1 986.

THE COST OF ROAD TRAFFIC NOISE IN FRANCE

EMU: P^-X* l^*

Numerous studies have sought to

establish a relationship between the

price of a house and its exposure to

noise. Many findings converge around a

fall in house prices of 0.4 to 0.5% per

decibel. In an estimate for France during

1980, a discount rate of 0.4% was

applied to houses exposed to noise levels

between 55 and 80 dBA (measured

according to the continuous equivalent

noise index, Leq scale). With an average
price of FF 250 000 (1980 prices) per

house, total depreciation works out at

FF 61 billion; in annual terms, over a

period of 30 years, depreciation

amounts to FF 0.9 billion per year.

USING QUESTIONNAIRES TO VALUE CLEAN AIR IN BERLIN

One simple technique for valuing

environmental quality is to ask people

what they are willing to pay for it. A

study of Berliners did exactly this, using

a sample survey approach and extrapo¬

lating it to Berlin as a whole and then to

Germany as a whole. If air quality were

improved from 'city air' to 'holiday air'

- basically from polluted to clean air

the values given imply that it would be

worth spending up to $1.6 billion to

secure clean air in Berlin, and $48 billion

in Germany as a whole. Moreover, the

values given by people were higher the

more informed people were about the

state of air pollution and its effects on

health, materials and vegetation.

Such high values should not be sur¬

prising in view of the wide publicity and
concern about Waldsterben (forest

damage due to acid rain and other

pollutants) in Germany.

ests and the mushrooming expansion in

membership of conservation societies be

explained?
The relevance of benefit estimation to

policy-making is clear. Although it is not

necessary to measure benefits in money

terms, there are major advantages from

doing so. Other aids in decision-making

cost effectiveness, the analysis of deci¬

sions or of environmental impact all have

their roles to play as well, especially where

individual preferences are not the only

consideration in deciding environmental

polices.

Estimating the Benefits

How are benefits estimated? While the

techniques themselves have become very

sophisticated, the basic ideas are really

rather simple. Environmental benefits are

rarely bought and sold in the market. But
there are commodities traded in the market

which embody environmental values. By

looking carefully at the characteristics of

the commodities in question, those values

can often be separated out. The prices of

houses near airports are, other things

equal, generally lower than those of houses

in quiet areas. The 'value of peace and
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quiet' can be found by statistically sepa¬
rating out the various features that contri¬

bute to house prices.

A large part of environmental policy is
concerned with the way in which risk
- perhaps of toxic chemicals, radiation, or

air pollution is evaluated. Some occupa¬
tions are more risky than others. A careful

analysis of the factors contributing to
wages in those occupations has enabled
'value of risk' estimates to be made.

These examples from the housing and
labour markets illustrate two ways of
finding 'surrogate' markets in which the

unmarketed environmental good has an

influence. An alternative approach is, in

concept, much simpler. Why not ask
people how much they are willing to pay for
the environment? This is the basic idea

underlying 'contingent valuation', now a

sophisticated questionnaire technique
which has done so much to aid economists'

and politicians' understanding of the
motives for individual preferences. It is

contingent valuation that has uncovered

the strength of the option and existence
values referred to above.

One of the more remarkable things about
benefit estimation has been the extent to

which investigators have improved econ¬

omists' understanding of essentially non-
economic relationships. For example, a
substantial amount of work has been car¬

ried out on the links between air pollution

and human health. By looking at the many
factors that contribute to health status

(age, diet, cigarette smoking, income) in
the context of very large sets of data,
economists and others have tried to esta¬

blish the statistical link between health and

pollution. Once the linkage is found, mea¬
sures of willingness to pay for improved
health can be applied to the numbers

affected. This 'dose response' approach

has been applied widely to the impact of air
pollution on health, the corrosion of mate¬

rials, and damage to vegetation.

Environment and Economy:

Understanding the Links

Benefit estimation has therefore done

more than place money values on environ¬

mental quality. Indeed, some commenta¬

tors argue that getting the money values

'right' is the least important objective. For
the rigorous pursuit of benefit measure¬
ment makes it easier to understand the

links between economy and environment,
showing that clean air and water, the

conservation of wild species and control of

wastes can be as important to economic

development as the more conventional

social goods such as health and educa¬

tion.

The decline in

productivity growth
cannot be blamed on

the first oil shock.
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Productivity
and Economic Performance

A. Steven Englander and Axel Mittelstadt1

An approach to measuring productivity that gives a fuller picture

of overall economic efficiency reveals that productivity growth in

the OECD area has been falling for 15 to 20 years, even before
the first oil shock in the largest countries. The result has been

not only lower growth in output but also a slower rate of
increase in living standards and higher rates of inflation and
unemployment. Improved productivity growth would enable

governments to adopt policies that allow economic expansion
without the threat of renewed inflationary pressure.

The significance of productivity

growth in evaluating the potential of

an economy for expanding output

and improving living standards makes it

important to have an effective yardstick

that gives a full and accurate estimation of
overall efficiency. It is not enough to

measure the productivity of a single input

(factor of production), such as labour or

capital, because increased productivity in

one may be gained at the expense of lower

productivity in the other, with no net

advantage. Only by measuring the joint

productivity trends of all inputs at the same

time can the overall improvement in eco¬

nomic efficiency be gauged.

This concept is known as total factor

productivity (TFP), defined as output per

unit of combined inputs, where the input

composite is a weighted average of indi¬

vidual inputs (such as labour and capital).

There are several methods by which TFP

can be calculated, but they all arrive at a

measure of the gain in the overall efficiency

of production which is far more useful than

simply calculating output per head or per

hour worked. For example, labour produc¬

tivity may rise either because of a more
efficient use of labour or because workers

have been replaced by capital, events

which may have different implications.

Measuring TFP growth avoids that ambi¬

guity by evaluating the total contribution to

higher output from a more efficient use of

inputs.

TFP growth is important because it

represents the amount of extra output

available for distribution between providers

of capital and labour. When TFP is growing

rapidly, both workers and capitalists can

expect higher returns on their inputs,

without absolute gains for one implying

absolute losses for the other. Healthy TFP

growth thus reduces conflicts over income
distribution.

In addition, TFP growth has major impli¬

cations for inflation and unemployment.

When the TFP growth rate rises, wages

tend to respond only partially and with a

lag, so that advances in productivity result

in a decline in price inflation. By enlarging

the supply potential of the economy, higher

TFP growth enables more expansionary,

yet non-inflationary, policies to be ad¬

opted, which in turn lead to both higher

investment and lower unemployment.

Faster productivity growth hence results

not only in higher wages and living stan¬
dards but also in lower inflation and lower

unemployment.

The economic significance of produc¬

tivity gains explains the concern over the

progressive decline in the rates of growth

of TFP in the past 1 5 years. From an annual

average of about 3% between the mid-

1 960s and early 1 970s, TFP growth in the
OECD area sank to %% between 1 973 and

1979, and slipped to even less than that
between 1979 and 1985. It has declined

relentlessly in most countries, although it

has recovered since 1979 in Japan, the

United Kingdom, Denmark, Switzerland,

Turkey and New Zealand.

1. OECD Department of Economics and Statis¬
tics.
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Determinants of

Productivity Growth

TFP growth started to slacken before the

first oil shock in many OECD countries,

particularly in the United States and Japan,

although in the four major European coun¬

tries it did not start to weaken significantly
until after 1 973. Between 1 973 and 1 979,

the productivity growth of both labour and

capital fell sharply almost everywhere,

with the growth of labour productivity
falling more than that of capital produc¬

tivity because of the slower increase in the

ratio of capital to labour.

Both manufacturing industry and the

service sector recorded lower growth in

output and in overall productivity between
1973 and 1979. But after the second oil

shock (in 1979-80) there were more

varying trends, with some industries

achieving increases in TFP growth in some
countries while in the service sector it

continued to decline. Even in those service

industries (such as distribution, transport
and storage, finance, insurance, real estate

and business services) that should benefit

the most from advances in computerisation
and communications, there has been little

or no sign of improved TFP growth in recent

years, surprising as it may seem.

Productivity growth is, indeed, one of

the most poorly understood macro-eco¬

nomic variables, despite its importance.

There is considerable disagreement among
economists over what determines it, but

the OECD offers the following chrono¬
logical analysis of its slowdown in member

countries over the past two decades.

In Phase 1, by the early 1970s, TFP

growth was already being depressed by the

disappearance of favourable economic

influences and the emergence of adverse

factors, such as the end of post-war

reconstruction, the less rapid expansion of

international trade, the slower pace of

technological change, the reduced scope
for smaller countries to catch up with the

higher productivity rates prevailing in the
United States, the changing composition of

the labour force and increased regulation.
Yet this decline was not reflected in a

decline in real wage rises. With economies

still operating at near full capacity, infla¬

tionary pressures built up that were further

accentuated by soaring commodity prices
in the early 1970s.

In Phase 2, higher inflation and the

government policies it engendered brought
on major recessions in the mid-1 970s and

early 1980s. The resulting decrease in

capacity utilisation rates and the slowdown

in capital investment exacerbated the

decline in productivity growth. Structural

rigidities that had developed over time,

possibly masked by the high growth rates

of the 1 960s, may have further contributed
to this decline.

Productivity and Innovation

Structural factors thus emerge as the
initial cause of the productivity slowdown

of the late 1960s and early 1970s in a
number of countries, including the United
States and Japan. The deceleration might
have been less sharp if demand had not

been so tight during this period and there

had been a quicker adjustment to supply
shocks, reducing the necessity of restric¬
tive policies later.

Three structural factors in particular

contributed to the slowdown in produc¬
tivity growth in the 1970s.

1. Catching up with the
technological leader

The very rapid rates of productivity growth

in the 1 960s reflected the scope for many
OECD countries to acquire and apply the
advanced technology available in the

United States, the world's technological

leader. With many countries starting to
attain comparable rates of productivity by
the 1970s, the scope for further techno¬

logical progress narrowed.

In the 1950s and 1960s, new techno¬

logy was mainly diffused through the rapid
expansion in international trade. Now that

there is no longer such a clear technological
leader in all fields, governments have to

enhance productivity performance by
resisting protectionism and working to¬
wards the elimination of tariff and non-

tariff barriers to trade.

2. Slower technical progress

A general slowdown in the pace of techno¬

logical innovation was apparent in the

1970s, partly because of lower spending
on research and development (R&D) rela¬

tive to GDP, and possibly to a fall in the
productivity of R&D itself (since there was

a decline in patenting both in absolute
terms and per unit of R&D).2 This is a

2. Further discussion of this hypothesis can be
found in R. Evenson, 'International Invention: Impli¬
cations for Technology Market Analysis', in Z.
Griliches, R&D, Patents and Productivity, University
of Chicago Press, 1984, and in A.S. Englander, R.
Evenson and M. Hanazaki, 'R&D, Patents and Total

Factor Productivity Growth', OECD Economic Stu¬

dies, forthcoming.
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controversial argument, as technological

innovation is an elusive concept to mea¬

sure, and data on R&D and patents are

open to various interpretations. The wide¬

spread focus on innovation in information

technology may conceal a slowdown in

technical progress in traditional heavy

industries, which still account for a larger

share of output than high-tech sectors.

Evidence shows that there is a strong

positive relationship between long-term

productivity trends in an industry and its

absorption of new technology. Service

industries are neither a major source of

innovation nor a major user of technology

originated in manufacturing industry, for

example, so it is not surprising that produc¬

tivity performance in services has tradition¬

ally been weaker than in manufacturing.

Even so, one can still wonder why TFP

growth has failed to recover in information-

intensive service industries, since they

should benefit directly from advances in the

relevant technology. There are three pos

sible explanations for this paradox. First,

measuring productivity is difficult for new

or changing products, or where the output

is an intangible service of unknown quality.

Second, low productivity gains may reflect
over-investment in hardware and under¬

investment in software and end-user train¬

ing. Third, long periods of learning and

training may be required before employees

can fully exploit the productivity potential

of new technology.

3. Reduced rate of capital
accumulation

Empirical evidence shows that capital

accumulation has a positive impact on TFP

growth, although TFP calculations theoret¬

ically take account of the contribution of

additional plant and equipment to growth

of output. Countries whose stock of capital

Capital and labour: an Italian

worker supervises the

machine that replaced him.

is expanding most rapidly tend to have the

highest rates of TFP growth. Since invest¬

ment is the vehicle by which new techno¬

logies enter the production process, a

slowdown in the rate of capital accumula¬

tion implies a reduction in the application of

technological innovation in production.

When the rate of capital accumulation was

low in the 1970s and 1980s, the average
age of the capital stock rose, so that its

quality declined.

Research by the OECD suggests that,

contrary to widely-held views, the sharp

increases in energy prices in the 1 970s did

not have directly and substantially negative

effects on TFP growth in most OECD

countries, in part because energy use does

not bulk very large in OECD economies as a

share of output. Moreover, recent declines

in real energy prices have not produced any

significant reversal of trends in TFP growth

and, as pointed out above, the slowdown in

TFP growth in some countries began well

before the 1973-74 rise in oil prices.
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The service sector rarely

uses technologies developed

in manufacturing.

Productivity Outlook Brighter

Macro-economic developments also

have an impact on medium-term trends in

TFP growth. Low growth of output (relative

to an economy's potential for growth) and
high long-term unemployment can depress

the rate of productivity growth, and to the

extent that low growth of output may

reduce the extent of capital accumulation,

the effect may be doubly adverse. Another

wave of protectionism and renewed struc¬

tural rigidities would further hamper the

competitive forces required to release the

economic potential of technological inno¬
vation.

Governments can thus make a big differ¬
ence to TFP growth by pursuing policies
that oil the wheels of the economic

machine rather than put a brake on them.

For example, policies that promote free

trade and remove or ease rigidities and

regulations in goods and labour markets

are good for productivity growth, as are

policies aimed at encouraging basic

research and the diffusion of technology.

In a number of respects, the prospects

for TFP growth in the late 1 980s are more

promising than they looked ten years ago.

If OECD countries succeed in maintaining a

stable rate of non-inflationary growth and

thereby exploit their productive potential

more fully, investment would rise, which in
turn would have a favourable effect on TFP

growth. R&D spending has risen during the

1 980s, and there are signs that new

technologies are being developed at a
faster rate than before. The structural

adjustment policies now being imple¬

mented may, if effective, give a boost to

TFP growth in the medium term.

Together, these factors could reverse

the slide in the trend TFP growth rate. A

rise in medium-term productivity growth

will considerably ease the constraints on

economic policy and engender both higher

output growth and lower inflation. There

are, moreover, no adverse consequences

to fear from higher productivity: the
OECD's macro-economic model indicates

that all OECD countries would derive

unambiguous and substantial benefits from

improved TFP growth, with output,

employment, investment, real wages and

profitability all higher.

Spotl

The Austrian economy is at a cross¬

roads. After out-performing most

European economies in growth,

employment and low inflation over the last

ten to fifteen years, its record has deterio¬

rated more recently. With prospects for the

remainder of this decade hardly more

encouraging, this change has led to a

widespread notion that, in the face of

mounting budgetary costs and pent-up

requirements of structural adjustment, the

policy of generous employment support
has run its course.

The new coalition government, while

adhering to basic features of the traditional

Austrian approach to macro-economic

policy hard currency and a reliance on

social partnership has stressed the twin

prerequisites for restoring better perfor¬

mance: consolidating government finances

and improving the competitiveness of the

economy.

The 1 988 budget proposes to restrain

spending to bring the budget deficit, net of

debt repayments, down to around 41/2 % of

GDP, by reductions in the 'heavy' areas of
state expenditure.

The government wage bill. The budget

proposes cuts in federal government

employment and a postponement by six

months of moderate wage increases for
civil servants.

Subsidies to industry and agriculture. It

is important that efforts to reduce them be

sustained. The measures for promoting

technological progress contain new forms

of subsidisation, while older, more general
schemes have been scaled down. The

initial budgetary costs of subsidies are

often small, but the burden tends to

increase over time and may endanger the

achievement of budgetary aims.

Social security. Among the major com¬

ponents of government spending, transfers

through the social security system have

risen most strongly relative to GDP. It is to

be hoped that the measures taken for

pensions represent only the first step in a
broader revision of the entire transfer

system. It would also seem important that

a major overhaul of federal lending and

financing, including off-budget support,
should be undertaken to obtain a clearer

picture of possible consequences for future

budgets.
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light on Austria

Maintaining expenditure restraint over a

period of several years obviously poses
difficult political problems, in view of the
autonomous upward pressure arising from

demographic and other exogenous factors
embedded in law and tradition. As much as

80% of federal spending has its origin in

legislation and statutory commitments.
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Such commitments should be made more

flexible if the Government's expenditure

policy is to succeed over the medium term.

Budgetary restraint would otherwise fall

excessively on categories of spending

which are more easily cut, rather than

reflecting a careful assessment of political

priorities within the limited overall scope

for growth in federal spending. It is impor¬

tant to realise that as long as nominal

interest rates exceed nominal GDP growth,

the primary budget balance the balance

excluding interest payments must even

tually move into surplus if the ratio of debt
to GDP is to be stabilised. And barring

increases in the overall tax burden, the

expansion of non-interest expenditure has

to be kept below that of national
income.

The process of budget consolidation

would be made easier by strengthening the

response of federal revenues to income

growth. The burden of income tax in

Austria, despite high marginal tax rates, is

low by international standards. A vast

array of de jure and de facto tax exemp¬

tions for major kinds of income reduces tax
revenues relative to nominal GDP. A

straightforward solution would be to
broaden the tax base by submitting all
incomes to the same tax schedules,

thereby closing loopholes and streamlining

tax allowances. In view of the high ratio of

household savings, a removal of tax incen¬

tives to save would now seem particularly

desirable.

The moves towards financial consolida¬

tion and the outlook for sluggish economic

growth are bound to aggravate imbalances
in the labour market. The traditional tools

for ensuring full employment expan¬

sionary fiscal policy and the hoarding of
labour in the nationalised industries can

no longer be used, and so the creation of
viable employment in the longer term

requires a stronger expansion of the busi¬
ness sector.

For a small open economy like Austria,

the two major concerns must be, first, to

improve the cost and product competitive¬

ness of the large internationally-exposed
sector and, second, to remove supply

impediments to faster growth in the private
sector. The commitment to a firm

exchange-rate policy, which has played a
crucial role in the achievement of economic

stability, means that the desired relative

shift of prices between goods produced in
Austria and abroad can be achieved only by

keeping domestic inflation lower than else¬
where.

The supply side of the economy is to be

strengthened through an array of micro-
economic and institutional measures. A

new company law should encourage the
creation of small firms and improve com¬

petitiveness along with better diffusion of,

and adaptation to, new technologies.

1987/1988

GEO.

ECONOMIC

SURVEYS

While overall nominal wage restraint is

required to ensure non-inflationary growth,
increased adaptability of the structure of

wages could promote shifts of labour
towards sectors with the largest growth

potential over the medium term. Relative

wage flexibility has decreased in recent

years, with salaries in the structurally weak
branches remaining among the highest in

industry, thereby raising the structural
component of unemployment. In view of
the secular trend of output and employ¬

ment towards services, the creation of jobs

would also be favoured through liberalisa¬

tion of the regulatory framework governing

large parts of this sector.

While long-term unemployment is still

significantly lower than in most other
European countries, it nevertheless de¬

serves specific attention since it has

become more important recently. Yet,

within the overall fiscal objectives,

increased resources for active labour-

market policies must be met by spending
restraint in other areas. Measures oriented

towards the supply side, together with

judicious income policies, can importantly
assist the Government in its difficult task of

consolidating the financial position of the

public sector. But this combination may not

be enough to prevent slack in the labour

market from growing as long as Austria's
export markets fail to expand significantly
faster than is foreseen at present.

Source: OECD Economic Surveys-Austria.
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New OECD Publications

GENERAL ECONOMIC PROBLEMS

OECD ECONOMIC SURVEYS - ISSN 0376-6438

Detailed surveys of economic trends and prospects
for OECD countries.

1987-1988 Series:

no 88 22 11 Norway (February 1 988) ISBN 92-64-
13049-7, 100 pp.

(10 88 24 1) Spain (January 1988) ISBN 92-64-13048-9,
110 pp.

(10 88 1 1 1) Austria (February 1 988) ISBN 92-64-13050,
96 pp.

Each Survey
F50 £6.00 US$11.00 DM22

Subscription to 1 987-1 988 Series (approximately 1 8 surveys to be
published)

F400 £40.00 US$80.00 DM18

PURCHASING POWER PARITIES

AND REAL EXPENDITURE 1985

(January 1988) bilingual
(30 87 06 3) ISBN 92-64-0301 8-2, 64 pp.
F70 £8.20 US$15.50 DM35

ENERGY

NEA (Nuclear Energy Agency)

NUCLEAR LAW BULLETIN. No. 40

DECEMBER 1987 (February 1988)
ISSN 0304-341 X (67 87 40 1 ). 114 pp.

Single issues not sold separately.
1987 (No. 39 and No. 40) or 1988 Subscription (No. 41 and
No. 42)

F120 £12.00 US$24. 00 DM53

THE RADIOLOGICAL IMPACT

OF THE CHERNOBYL ACCIDENT

IN OECD COUNTRIES.

(January 1988)

An assessment of radiation doses received by the

STRUCTURAL ADJUSTMENT

AND ECONOMIC PERFORMANCE

The potential for improved economic growth in the
OECD area is stronger than at any recent time. This
requires adjustment to changing conditions and
exploiting new opportunities.

How can this be done? Concentrating on micro-
economic policies, this report examines the reasons
for the outstanding growth of the 1950s and 1960s
and sets out a programme for policy reform in many
areas. It provides a comprehensive review of a broad
range of public policies in the advanced economies
and analyses their economic consequences.

(03 87 021) ISBN 29-64-13006-3
F195 £19.50 US$39.95 DM84

population of these countries and a critical analysis
of the countermeasures applied. This report also
stresses the importance of improved preparedness

to cope effectively with a nuclear emergency that has
international consequences.
(66 87 06 1) ISBN 92-64-13043-8. 184 pp.
F140 £16.40 US$31. 00 DM60

UNCERTAINTY ANALYSIS

FOR PERFORMANCE ASSESSMENTS

OF RADIOACTIVE WASTE

DISPOSAL SYSTEMS.

Proceedings of an NEA Workshop, organised by
the OECD Nuclear Energy Agency in co-opera¬
tion with the United States Department of
Energy, Seattle, USA, 24-26 February 1987 (De¬
cember 1 987) Texts in English with Résumés in
French.

The prediction of the long-term performance of
radioactive waste disposal systems may be
improved by using uncertainty analysis techniques.
Such analyses provide both quantitative and qualita¬
tive information on predictions made using computer
models, thereby indicating the degree of confidence

in the results. These proceedings present the findings
of a workshop organised by the NEA and US

Department of Energy to improve understanding of
the available methods for carrying out uncertainty
analyses and to formulate general recommendations
on their use, based on experience to date.
(66 87 05 3) ISBN 92-64-03011-5, 258 pp.
F120 £12.00 US$25. 00 DM52
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DEVELOPMENT AND AID

DEVELOPMENT CO-OPERATION.

1987 REPORT.

Efforts and Policies of the Development

Assistance Committee. Report by Joseph
C. Wheeler, Chairman of the Development

Assistance Committee (January 1 988).

This report reflects the dominant concern among
aid-giving countries today: how to adapt their
policies to the immediate problems of the most
debt-distressed among the low-income countries, es¬

pecially in Sub-Saharan Africa, while at the same
time preserving with the long-term developmental
objectives of aid. A range of current initiatives is
reported and discussed. The report also describes
the most recent findings in the OECD Secretariat's
continuous monitoring of trends in aid flows, supple¬
mented as always, by a statistical annex which is a
basic reference document for all aid specialists.
(43 88 01 1 ) ISBN 92-64-1 3042-X, 266 pp.
F170 £20.00 US$38.00 DM73

GEOGRAPHICAL DISTRIBUTION

OF FINANCIAL FLOWS

TO DEVELOPING COUNTRIES.

Disbursements, Commitments, Economic Indica¬

tors 1983/1986. (February 1988)

bilingual
(43 87 04 3) ISBN 92-64-0301 3-1 . 296 pp.

F160 £18.50 US$35.00 DM69

EXTERNAL DEBT STATISTICS.

The Debt and Other External Liabilities of Deve¬

loping, CMEA and Certain Other Countries and
Territories. At End-December 1985 and End-

December 1986. (January 1988)
Contains statistics on the volume and composition of

the external debt of 155 countries in 1985

and 1 986, and covers more countries than any other

publication of its kind. The way in which the figures
were compiled enables the reader to make more
comparisons than is usually possible. The report also
includes estimates of the amortisation payments

each country was due to make on its long-term debt
in 1987. Full technical explanations are provided.
(43 87 05 1 ) ISBN 92-64-1 3040-3, 30 pp.
F50 £6.00 US$11.00 DM22

'Development Centre Studies'

ECONOMIC POLICIES

AND AGRICULTURAL PERFORMANCE

OF LOW-INCOME COUNTRIES

by J. Lecaillon, C. Morrison, H. Schneider and
E. Thorbecke. (December 1 987)

This report complements studies by the OECD's
Development Centre of the impact of economic
policy on agricultural performance in six developing
countries, but its analysis and conclusions apply to a
much wider ranger of countries. Emphasises the
danger of squeezing agriculture too heavily in deve¬
lopment, while pointing to the possibilities of using
agriculture as 'an engine of growth in its own right'.
This report should interest decision-makers not only

in the agriculture sector but also in all development
fields.

(41 87 04 1 ) ISBN 92-64-1 3024-1 , 208 pp.
F120 £12.00 US$25.00 DMS2

INDUSTRY

SCIENCE AND TECHNOLOGY

THE COSTS OF RESTRICTING IMPORTS.

The Automobile Industry (January 1988)
Restrictions on imports can raise prices to consumers

and reduce the efficiency of the markets they are

intended to protect. They rarely save jobs, and where

they do, it is usually at high cost. This report to the
OECD Committee on Competition Law and Policy

presents the findings of studies by independent
analysts of the effects of restrictions on imports and
sales of foreign cars in four OECD countries: the
United States, Canada, France and the United

Kingdom. It also demonstrates the usefulness of a
checklist devised by OECD and recommended to
governments of member countries in 1 985 to help
them assess the impact of proposed and existing

regulations on trade in all products.
(24 87 06 1) ISBN 92-64-1 3037-3, 174 pp.
F85 £8.50 US$18.00 DM36

INNOVATION POLICY-SPAIN (December 1987)

This report examines the opportunities and the
obstacles presented by the climate for innovation in
Spain and assesses the Spanish government's pro¬
posals for improving it.
(92 87 06 1 ) ISBN 92-64-1 3029-2, 1 06 pp.

F70 £7.00 US$15.00 DM30

THE IRON AND STEEL INDUSTRY IN 1986.

(January 1988) bilingual
(58 87 03 3) ISBN 92-64-03012-3. 50 pp.
F50 £5.00 US$11.00 DM22

andtlie

teactots
INOKDCOWïnilïS

The

radwtogical impart
ofthe

CHERNOBYL
MCIDEjYT
WOECDCOJiiVTRIES

paris i^e'

NUCLEAR ENERGY AGENCY

®BGB

PAKIS 198/

Recently published by the Nuclear Energy Agency

CHERNOBYL
AND THE SAFETY OF NUCLEAR REACTORS
IN OECD COUNTRIES

discusses the:

causes of the Chernobyl accident
questions still to be answered
planned measures in the USSR

to improve the safety of RBMK
reactors

implications for reactor safety in
OECD countries

The study also describes the differences
between the situation surrounding the Cher¬
nobyl accident - the reactor concept, de¬
sign and safety systems, operator training
and plant management - and the situation
in OECD member countries.

This report makes use of information pro¬
vided by the USSR at the Chernobyl Post-
Accident Review Meeting.

ISBN 92-64-12975-8 96 pp.
FF110 US$23.00 £11.00 DM47

THE RADIOLOGICAL IMBACT

OFTHE CHERNOBYL ACCIDENT

IN OECD COUNTRIES

analyses the:
dissemination of radioactive

material

radiation doses received by

OECD populations
effectiveness of counter-

measures

lessons for international action

The book also contains many maps, several
in full colour, charts and tables giving de¬
tails of the radiological impact of the Cher¬
nobyl accident in OECD countries, based
on extensive data obtained from national

monitoring programmes.

ISBN 92-64-13043-8 184 pp
FF140 US$31.00 £16.40 DM60

send your order to:
OECD Publications Service

2, rue André-Pascal
75775 PARIS CEDEX 16 - FRANCE
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FINANCIAL AND FISCAL AFFAIRS

INTERNATIONAL INVESTMENT

AND MULTINATIONAL ENTERPRISES

STRUCTURE AND ORGANISATION

OF MULTINATIONAL ENTERPRISES

(December 1987)

The OECD Guidelines for Multinational Enterprises,
adopted in 1976, make a number of recommenda¬

tions on the role of subsidiaries in an enterprises's
decision-making process. This study contains the
first full analysis by the OECD of the structure and

organisation of multinational enterprises; it looks in
particular at the different ways in which subsidiaries

are involved in decision-making.
(21 87 12 1) ISBN 92-64-13030-6, 60 pp.
F60 £6.00 US$13.00 DM26

MINIMIZING CONFLICTING REQUIREMENTS

Approaches of 'Moderation and Restraint'

(December 1987)

How do the governments of OECD Member Coun¬

tries avoid or minimize actions that may subject
multinational enterprises to conflicting require¬
ments? This report reviews their efforts to address

this issue through the exercise of 'moderation and
restraint'.

(21 87 11 1) ISBN 92-64-13031-4, 48 pp.
F50 £5.00 US$11.00 DM22

THE TAX/BENEFIT POSITION

OF PRODUCTION WORKERS 1983-1986

(November 1987) bilingual
This report examines the income tax and social

security contributions paidand family benefits recei¬
ved, by taxpayers at the income level of a production
worker. It also provides, in a standard format, a
description of the personal income tax and social

security systems in each country.
(23 87 05 3) ISBN 92-64-02968-0, 254 pp.
F125 £12.50 US$26.00 DM55

COMPETITION

AND CONSUMER POLICY

CONSUMER POLICY IN OECD COUNTRIES -

1985-1986. (January 1988)

This report describes the main developments in
consumer policy in OECD countries in 1985
and 1986.

(24 87 07 1 ) ISBN 92-64-1 3038-1 , 224 pp.
F150 £17.50 US$33.00 DM55

EDUCATION

ADOLESCENTS AND COMPREHENSIVE

SCHOOLING (December 1987)

This volume considers the key place of the lower
secondary school in the education system of four
countries with contrasting cultures and educational

traditions: Denmark, France, the United Kingdom
and the United States. The problems raised, and the
solutions sought for them, are common to the vast
majority of OECD countries.
(91 87 05 1) ISBN 92-64-1 3035-7, 148 pp.
F70 7.00 US$15.00 DM30

REVIEWS OF NATIONAL POLICIES

FOR EDUCATION: Iceland (December 1987)

Iceland, with a small population depending heavily
on the vagaries of the fishing industry, has posed an
unusual challenge to its education system: it must
play a leading part in generating new forms of
economic activity without undermining the nation's
strong cultural identity.
(91 87 04 1 ) ISBN 92-64-1 3028-4, 98 pp.
F80 C8.00 US$1 7.00 DM35

OECD STATISTICS ON
MICRO-COMPUTER

DISKETTE

Statistics from a number of OECD

publications are available in compu¬
ter-readable format for use on IBM-

PC (or compatible) micro-computers.
They offer subscribers easy, rapid ac¬
cess to a wide variety of economic
and financial data on OECD Member
countries.

Data are provided on 5W double-
sided, double-density diskettes in an
OECD-specific format. Each diskette
contains a simple program for trans¬
lating the data into DIF, SYLK, LOTUS
WKS or LOTUS PRN formats, for easy
transfer to popular spreadsheet pack¬
ages.

Statistical data currently available
on micro-computer diskette include:

THE ECONOMIC OUTLOOK
Annual subscription, FF 1 , 900 US$ 400

ANNUAL NATIONAL ACCOUNTS
Annual subscription, FF 1 , 200 US$ 250
QUARTERL Y NA TIONAL

ACCOUNTS

Annual subscription, FF 2,200 US$ 460
MAIN ECONOMIC INDICATORS

Annual subscription, FF 6, 000 US$ 1 , 260
MAIN ECONOMIC INDICATORS

Historical Series

Price per decade set, FF 2, 000 US$ 420
EXTERNAL DEBT STATISTICS

Annual subscription, FF 500 US$ 1 10
GEOGRAPHICAL DISTRIBUTION OF

FINANCIAL FLOWS TO
DEVELOPING

COUNTRIES
Annual subscription, FF 1 , 200 US$ 250

INTEREST RATES ON
INTERNATIONAL

AND DOMESTIC MARKETS
Annual subscription, FF 2, 500 US$ 525

STATISTICS OF EXTERNAL
INDEBTEDNESS:

BANK AND TRADE-RELATED NON-
BANK

EXTERNAL CLAIMS ON INDIVIDUAL
BORROWING

COUNTRIES AND TERRITORIES
Annual subscription, FF 500 US$ 105

Many statistical files are also availa¬
ble on magnetic tape for use on main¬
frame computers.

For more information contact:
OECD Publication and Information Centres

in Washington, Tokyo or Bonn
or

Clients Services Unit

OECD Publication Service, Paris

ENVIRONMENT

ENERGY AND CLEANER AIR.

Costs of Reducing Emissions.
Summary and Analysis.

Symposium enclair'86 (November 1 987) bilin¬
gual.

Energy conversion and use are important sources of
air pollution. Technologies to reduce air pollutant
emissions from stationary installations are improving
rapidly, often resulting in lower costs. This report
provides new information on the costs of reducing air
pollution from both vehicles and stationary installa¬
tions.

(97 87 07 3) ISBN 92-64-03010-7, 1 1 4 pp.
F65 £6.50 US$14.00 DM28

TRANSPORT - TOURISM

ECMT (European Conference of Ministers of Trans¬
port)

Round Table No. 74. MONITORING SYSTEMS

FOR GOODS TRANSPORT. (October 1987)
(75 87 10 1) ISBN 92-821-1 121-0. 84 pp.
F60 £6.00 US$13.00 DM26

Road Transport Research.

ROAD ACCIDENTS: ON-SITE INVESTIGATIONS.

Report prepared by an OECD Scientific Experts
Group. (February 1988)
(77 88 02 1) ISBN 92-64-13044-6, 104 pp.
F75 £8.80 US$16.50 DM32

ROUTE GUIDANCE AND IN-CAR COMMUNICA¬

TION SYSTEMS. Report prepared by an OECD
Scientific Experts Group. (February 1988)
(77 88 01 1) ISBN 92-64-13046-2, 104pp.F75

£8.80 US$16.50 DM32

STATISTICS

STATISTICS OF FOREIGN TRADE. Series C.

FOREIGN TRADE BY COMMODITIES

1986 Data.

(February 1988) bilingual
Volume I - Exports (34 86 02 3) ISBN 92-64-03016-6,
294 pp.

Volume II - Imports (34 86 013) ISBN 92-64-03015-8,
262 pp.
Each Volume

F80 £9.50 US$18.00 DM35

Subs: (Volumes I & II) ISSN 0474-540X

F150 £15.00 US$30.00 DM74

NATIONAL ACCOUNTS: Main Aggregates. Vo¬
lume 1 - 1960-1986.

(February 1988) bilingual
(30 88 01 3) ISBN 92-64-0301 7-4, 1 52 pp.
F120 £14.00 US$27.00 DM52

QUARTERLY NATIONAL ACCOUNTS

No. 4 1987

(February 1988) bilingual
(36 87 04 3), 166 pp.
F50 £5.00 US$10.00 DM1

1988 Subscription ISSN 0304-3738

F160 £16.00 US$32.00 DM70

IEA (International Energy Agency)

ENERGY PRICES AND TAXES

THIRD QUARTER 1987 No. 1/1988.

(February 1988)
(62 88 01 1) ISBN 92-64-13047-0, 316 pp.
F120 £12.00 US$24.00 DM53

1988 Subscription ISSN 0256-2332
F400 £40.00 US$80.00 DM176

QUARTERLY OIL AND GAS STATISTICS

Third Quarter 1987 No. 4/1987.

(January 1988) bilingual
(60 87 04 3), 294 pp.
F160 £16.00 US$30.00 DM70

1988 Subscription ISSN 0378-6536

F480 £48.00 US$95.00 DM210

QUARTERLY LABOUR FORCE

STATISTICS No. 4/1987.

(December 1987) bilingual
(35 87 04 3) 92 pp.
Single issues not sold separately
1 987 or 1 988 Subscription ISSN 0255-3627
F120 £12.00 US$24.00 DM53

INDUSTRIAL STRUCTURE STATISTICS 1985.

(January 1988) bilingual
(70 87 03 3) ISBN 92-64-03019-0, 146 pp.
F90 £10.50 US$19.80 DM39

INDICATORS OF INDUSTRIAL

ACTIVITY No. IV/1988.

(February 1988) bilingual
(37 87 04 3) 124 pp.
F50 £5.00 US$10.00 DM22

1 988 Subscription) ISSN 0250-4278
F160 £16.00 US$32.00 DM70

1988 OECD CATALOGUE OF PUBLICATIONS.

Free on request.
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