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// from considering how general theorems are to be established 
and tested we pass on to enquire how particular concrete problems 
are to be solved, we find that the aid to be derived from statistics 
is relatively even greater .... Theory guides us in our selection 
oj statistics, and teaches us how to turn them to the best account. 
But the data jor the solution oj the problems must necessarily
be numerical.

s,

John Neville Keynes
The Scope and Method oj Political Economy, 1891

105-107
Its
110-111
11M13

This paper describes our second investigation into the future prospects of the British economy, 

our first, Exploring 1970, having been published in 1965. In our first attempt we concentrated 

mainly on outlining the pattern of demand that seemed likely to result from an effort to raise 
the material standard of living, as measured by private and public consumption, and on estimating 

how far these demands might be met by domestic production and how far by imports. Among other 

things, that study confirmed the view that the long-term deterioration in our balance of trade 

arose not so much from an increasing dependence on foreign sources of food and raw materials 

as from the rapid growth of imported manufactures and oil fuels in relation to the corresponding 

exports. A rapid growth of manufactured imports has in recent years been a fairly common feature 

of highly industrialised countries, but difficulties are almost certain to arise and persist if exports

lag even a little behind.
The model used in Exploring 1970 was somewhat rigid, in that the only variables that 

were explicitly sensitive to changes in prices were the components of consumers' expenditure.
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This rigidity is typical of disaggregated economic models and relaxing it, even partially, presents 
.a daunting challenge to model-builders. Sooner or later the challenge must be met, however.

We have made a start by increasing the flexibility of the foreign trade part of our model, more 

particularly on the import side. We are now able to introduce the relative levels of domestic and 

foreign prices as an equilibrating factor in the balance of trade and thus to throw some light 

on the effects of devaluation and of the relationship of British to foreign costs on the balance 

of trade.

Work on these lines was started in 1966-67 and a report on British imports in 1972 was 

prepared for the National Ports Council in the summer of 1967. In this report we did not concern 

ourselves with accelerated growth but concentrated on the effects of a continuation of the current 

growth rate in the gross domestic product. After the devaluation of November 1967 we set about 

a revision and extension of this study to cover the whole economy. The calculations involved 

in this work were done in 1968. Thus the present paper has some advantages of hindsight, since 

it takes account not only of the devaluation but also of the measures introduced by the govern

ment early in 1968 to curb domestic expenditure. But relevant information arises the whole time, 

and in several respects our emphasis might have been somewhat different had we been able to 

revise our calculations right up to the date of publication. This is of course impossible and the 

consequences may well be irritating to readers whose interest lies in the immediate issues of 

current policy. But our main interest lies in the development of techniques. Once a valid tech

nique, that can be applied to particular concrete problems, has been developed, it can be put 

to the best use by those whose knowledge of these problems comes from the fact that they are 
responsible for dealing with them in practice.

This paper is mainly the work of Terence Barker and Richard Lecomber, though other 

members of the group have contributed, particularly to its statistical aspects. We should like to 

thank the Social Science Research Council for their support and many government departments 
and industrial organisations for their help on specific topics.

Cambridge 

November 1969
Richard Stone
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This paper presents a further development of the growth model described in earlier papers in 

this series. Our incentive in increasing the emphasis given to the foreign trade side of the model 

has been the overwhelming concern given by recent governments to the balance of payments. 

For five years now the dominant themes in British economic policy have first been the achieve

ment of economic growth without a balance of payments deficit, and then the achievement of a

balance of payments surplus without unemployment.
We also attempt to provide a realistic picture of the prospects for the British economy, 

post-devaluation. However, the calculations were done in the summer of 1968 and even then the 

basic data were at least six months out of date. The projection therefore is highly dependent on 

the continued validity of our assumptions and of the relationships estimated for the British 
economy in the period 1949-1966. Since the calculations were made, the Department of Economic 

Affairs has also presented a view of 1972. We have compared the two projections in detail else

where [4], but some comments will be found in chapter VI below.
In a paper as comprehensive as this one, inevitably we have relied on the advice of all 

our colleagues working on the project; in particular we have been helped by Alan Armstrong in 

the work on the basic data, by Owen Hooker in the preparation of the input-output tables for 

1972 and by Ken Wigley in the projections involving the fuel subsector. In addition, members of 

the Farm Economics Branch of the University of Cambridge advised us on the agricultural sector; 

we would thank them for their help. In its final stages of preparation this volume has greatly 

benefited from the comments of W.B. Reddaway and, of course, the scrutiny and comments of 

the editor.
Finally we would thank Jenny Kalton and Vicky Stainton for the impeccable typescript 

of the drafts, Marion Clarke and her team for the data preparation and manual computing and
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Cambridge 

November 1969
Terence Barker 

Richard Lecomber
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Tricia Warren and Bobbie Coe for their work on the various computer runs of the model.

A model of this scale and complexity relies for its predictive power on the data used to 
estimate its structure as much as on the form of the relationships used. Thus we owe a sub

stantial debt to the careful and thorough preparation of official statistics in this country. In 

addition our work has been helped by advice from several government departments and many 

industrial organisations. Cooperation has been especially welcome from the Department of Econo

mic Affairs, which used an input-output model as the basis of its own projections [38]. This work

has been taken up by the Ministry of Technology and we hope to improve cooperation still further 
in the near future. We hope that our endeavours are fair exchange for this help.
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ôno.

..._—-.sr̂

I N T R O D U C T I O N

:e Barker
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1. EXPLORING 1972

In this paper we present a picture of the British economy in 1972 seen in terms of the impact 

of devaluation and the attending measures to curb inflation on the situation that had been build

ing up over the past decade and on its probable development in the near future. Much has hap

pened since the publication of our explorations into the possible pattern of the economy in 1970 

[8]. Conditions have changed in several respects: first and foremost as a consequence of de
valuation which has greatly altered the prospects for Britain's international trade and payments; 

but also as a consequence of many other factors. The agreement on tariff reductions reached in 

the ‘Kennedy Round' of negotiations in the summer of 1967 also directly affects foreign trade; 

the introduction of the selective employment tax is influencing the distribution of manpower; 

the development of North Sea gas is changing the pattern of Britain's fuel economy. An attempt 

is made here to take these and many other events into account.

But apart from these changes in events there have also been changes in the information 

available about the economy as a result of the government's increased emphasis on long-term 

planning. The National Plan [31], although superseded in its main assumptions, still contains a 

wealth of information, which remains relevant, on Individual Industries and future government 

spending; and this source has been supplemented and elaborated by the various industrial Eco

nomic Development Committees, the ‘little Neddies'.
Thus devaluation, the material arising from government planning and the sheer accumula

tion of data would themselves warrant a new look at the future of the economy. But at the same 

time we have substantially revised our treatment of foreign trade, so that the balance of pay
ments now plays a much more central role in our model. By making Imports and exports dependent

1
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on British and foreign prices, we are able to study the effects of devaluation and assess the 
sensitiveness of our conclusions to many of the assumptions we are forced to make as a con

sequence of imperfect knowledge.
As will be seen, we have been working on foreign trade problems for some time. In the 

summer of 1967 we completed a study for the National Ports Council on the prospects for British 

imports in 1972, and the pre-devaluation estimates set out in chapter III represent a revised and 

condensed version of this study. In 1968, when we carried out the main calculations for the 

present paper, we decided to work with the same target year, 1972. We did this for two reasons: 

first, our model relates essentially to the medium term and 1972 still seemed sufficiently far In 

the future to make this model applicable; and, second, 1972 was the target year for the govern

ment's planning work at the time, which has subsequently been published In The Task Ahead

[32].

A medium-term model abstracts from short-term aberrations and involves the deliberate 

simplification of certain relationships, such as the explanation of stock changes which, though 

of great importance in the short run, can be treated In terms of normal movements when the 

longer run is under discussion. The actual state of the economy in 1972 is almost sure to differ 

from our projections as a consequence of the short-term factors operating in that year; but this 

is only relevant for long-term planning if the short-term aberrations alter long-term trends. How

ever, in reading this paper it should be kept In mind that we are writing about a normal 1972 
which is subject neither to a boom nor a slump.

2. CONCERNING T H E  N A T I O N A L  P L A N

The National Plan was the first major attempt at national economic planning by a British 

government. It was comprehensive and detailed, indicating for each industry the levels of output 

and trade necessary to attain 25 per cent growth in gross domestic product (3.8 per cent a year) 

between 1964 and 1970 while achieving a satisfactory balance of payments. It was an exercise 

in purely Indicative planning, relying for Its success on close collaboration with Industry and 

on the general credibility of its targets rather than on enforcement by fiscal and monetary policies.

One of the main justifications for indicative planning is that it improves the performance 

of an economy by raising expectations as to growth and by forewarning Industries about possible 

bottlenecks In supplies: higher expectations encourage investment and expansion; early warnings 

of shortages encourage industries to seek alternative supplies and this enables expansion to 

proceed more smoothly. However, in order to have these effects, such a plan must be believed
I
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by decision makers In the economy to be a reasonable forecast of what is likely to happen. Yet 
it is not obvious that it Is a forecast at all since It presupposes what it intends to bring about 

and so Its conclusions are well above what would be expected from past trends. In addition 

there is often no guarantee that the government will step in with fiscal and monetary measures 

to alter these trends. The Indicative plan must therefore carefully balance the possibility of

improving the rate of growth and the credibility both of this faster rate of growth and of the in
dustrial outputs It Implies. If the plan is over-optimistic it will not be believed in and will thereby

fail.
The National Plan assumed a faster rate of growth and forecast a radical improvement 

In exports. Both the target and the forecasts were considered optimistic at the time; to quote 

from the statement issued after N.E.D.C. had formulated the target: ‘it Is clear that the achieve

ment of this objective will require a major national effort’. With the benefit of hindsight, the 

target now appears much too ambitious, ruling out as it did an accompanying devaluation. The 

Plan as a forecast became obviously impossible with the imposition of measures in July 1966 

to cut demand, and therefore the growth rate, only ten months after it was published. The targets 

of the Plan could only have been achieved through the use of all the instruments of government 

control over the economy: taxes, government expenditure, the exchange rate and other such means 

of regulating Income and spending. Admittedly the government did commit itself to certain mea

sures in Implementing the Plan: but these were peripheral to the achievement of the Plan s fore

casts; they were not systematically related to the quantitative detail of the Plan; and in many

instances they were a mere restatement of policies already announced.
The institutional framework in which the Plan was drawn up readily explains these fail

ings. The Department of Economic Affairs, which was responsible for the Plan, had no real 

control over fiscal or monetary policy, but was obliged to be optimistic about the outcome since

the whole purpose of the exercise was to improve the rate of economic growth.
There is nothing new about using fiscal and monetary policies to plan the economy, the

Treasury does this all the time, although it plans for only eighteen months to two years ahead. 

But since the government is directing the economy in a variety of ways and since most of Its 

policies have long-term as well as short-tejm effects, long-term planning is essential If the 
government wishes to see where its policies are leading and to choose the most effective policies

from the alternatives available.
In our opinion, the past concentration on short-term planning is in fact responsible for 

many of the weaknesses of the British economy in the decade ending in the devaluation of 1967.

r •
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The Treasury has continually advised short-term measures to cure the long-term problem of un-
competitiveness in the economy, until eventually the government was forced Into devaluation

A long-term plan would have drawn attention to the worsening in the competitive power of Britain

and to the increasing uselessness of remedies which temporarily cut the growth in home demand.

It would have clarified the choice successive governments have had to make between maintaining 
high employment and lowering the exchange rate.

This concludes our general criticisms of British economic planning to date. More speci 

fically, the failure of the National Plan teaches us three lessons both for long-term planning In 

general and for future British planning in particular, whether of the indicative or interventionist
variety.

Tie need /o, He,ibilUy in pUnnin,. Plans are always haying .» be amended, ei,ha, becanse 

new events have tnvalidated parts o( them, or because mistakes have come to light o, jus,

because new plannees with different aims ta le  charge. Thus a plan must be flexible, that is 

u  must be f«,ssible to alter the plan easily to take account of new information so that the targe; 

rate of growth and balance of payments remain unchanged and supply and demand balance con- 

d , .o„s  are fulfilled. The plan can be revised each year to show the new industrial outputs, 

price eve s, imports and exports required to reach the stated targets. If these targets begin 

to ook unre. istic or too ambitious or if too modest targets were chosen initially, the plan should 

su icient y exi e to allow an easy reassessment of changed expectations about the growth 

r .  e and a out the balance of payments. On the other hand, too much flexibility must be avoided

e w o e p an has vmually to be rewritten every time it is revised. Certain parts of a plan 

remain constant whatever happens, fixed by technology o, patterns of hmhaviour. Also, the d a s -  

sOication o industries, the economic units considered in the plan and the very methods of plan-

ning normally remain unchanged from year to year. Thus the plan is most economically set up
in a fairly rigid framework. ^

not el ’ ' t  i " ' ’ ” ■>' “ <1 « -
■ ,  COU d easily have been revised to allow for devaluation, for the sharp rise in

pne s of certain raw materials and for other economic events that have taken place since 1,65

» p y  because the interactions of many economic variables which are subsumed in calculating 
the outcome of faster growth were not made explicit.

The need jor consistency in planning.
The essence of any plan is that it presents a

W  4  ^
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CONCERNING TH E  NATIONAL PLAN

consistent picture of the economy: the target growth rate of demand for each type of good must 

be matched by the supplies of the good; requirements for labour and capital equipment in the 

different industries must be met either directly by supplies or indirectly by improvements in 
productivity; the finance needed for investment in different industries must be obtainable; and 
the levels of foreign trade in the plan must be compatible with the desired surplus or deficit on 
the balance of payments. The first stage in drawing up a plan is to measure the inconsistencies 

and imbalances implied by the target growth rate and to isolate those that might prevent the 

achievement of this rate. The next stage is to work out possible methods of balancing supplies 

and demands, thus making the plan consistent: this will involve revising the existing content 

of the plan. It is plainly not enough to force balances, as the National Plan did for the balance 

of payments, merely by raising exports and lowering imports until the target is reached.

The role of industry in planning. Industry has a vital role to play in planning the economy, 

as the National Plan emphasises. Industrial experts are In the best position to know just how 

great an increase in some particular productivity or in some particular output is possible. The 

industrialist does not have to make wild guesses about the future; in fact, most industries could 

increase productivity and output at a much faster rate if the more backward firms were to adopt 

the practices and techniques of the more progressive ones in the Industry. The method of in

dustrial liaison used by the Plan was to ask industries about their expected outputs of goods 

and inputs of materials, given a 4 per cent rate of growth in the economy. The various forecasts 

were then compared, inconsistencies were ironed out and the revised calculations were handed 

back to the Industries for reassessment. In theory the process should have been repeated until 

each industry agreed with the central coordinator. Such a method Is invaluable for the exchange 

of information between industrialist and planner, but in practice it takes too long and is, again, 

too rigid In that a very limited set of alternative targets. If any, can be considered. In addition, 

some of the general constraints on growth, such as the balance of payments, the aggregate level 

of investment and the available manpower, come to be treated rather vaguely. Perhaps too much 

reliance was put on the Industries themselves giving a uniform interpretation to such macro-

economic concepts as the rate of growth of the gross domestic product.
A more fruitful approach may be to put before industries the results of a central plan, 

find out If the outputs, manpower. Investment levels and so on are^feasible and, if not, how far 

this is due to differences on assumption in forecasting demand, technical change, labour mobility 

and so on. The planner must then amend his plan to take Into account the superior knowledge
esen̂
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of the experts in each industry as to the possibilities and restraints on growth in that industry. 

The concept of submodels, as developed in the preceding volume of this series [9] is particularly 

useful in this context.

The model of the economy on which this paper is based has benefited from these lessons; 

indeed, it is perhaps not too much to claim that some of them were anticipated at the earliest

stage of our work [5]. In the first place, our model is flexible in that all the calculations are per

formed by a high-speed computer and the implications of new events and of changes in out

look, in behaviour or in techniques of production can be readily assessed . In the second place, 

an attempt is made to examine more closely  the balance of payments constraint on growth and 

we hope to go on in later volumes to deal with the constraining influence of limited supplies

of labour and capital. Finally, we are in contact with industries in improving the factual basis 
of the model.

Such a model is not, of course, a plan; it analyses the economy, describing how.it func-
tions and outlining both the implications of various policies and the possible outcomes of various 

events. A plan must indicate the means to be used to achieve the aims of policy, ranging from 

the persuasion of Industrialists to accept these aims to the manipulation of the various economic 

controls available to government. The plan, to be successful, must be based on an adequate 

analysis of the economy and diagnosis of its ills .

3.  F O R E I G N  T R A D E  IN O U R  M O D E L

Planning the long-term growth of the British economy has been extremely hazardous 

because of the periodic balance of payments crises which finally brought about devaluation In 

1967. Since Exploring 1970, we have been concentrating on the foreign trade sector of the model 

so as to analyse more precisely the foreign exchange constraint on growth.

Repeatedly, during the last eighteen years the government has taken measures to slow 

down the growth in investment and consumption in response to crises in the balance of payments. 

Although sometimes precipitated by movements in speculators' funds, these crises are ultimately 

the result of a disparity In the growth In the value of imports and exports (visible and invisible) 

as output and demand grow. This disparity, in turn, is partly due to structural factors such as 

high cyclical and long-term marginal propensities to import, which would appear to be unamenable 

to rapid change by government action, and partly due to British goods becoming increasingly 

uncompetitive both in domestic and In foreign markets. To the extent that the structural factors

u
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are fixed, the effective constraint on growth may well be the rate of inflation of the costs of 

British goods and services in relation to the rate for competing foreign goods and services. If 

this constraint were removed we could have faster growth, depending on how soon the economy 

came up against other constraints such as a shortage of skilled manpower or of certain types 

of capital equipment. Devaluation has slackened this constraint for the time being, but it will 

if, in the next few years, the differential between British and foreign inflationary trendsrecur

continues.
In the model we have related both imports and exports to relative prices, and imports 

to the level of demand. We are thus able to estimate the effects of devaluation on the long-term

growth of the economy, and the relationship between the rate of inflation in Britain, the balance 

of payments and the growth rate. We have done this with the year 1972 in mind, concentrating 

on what we think are the most probable levels of outputs and expenditures on the assumption 

that that year is, as we have said, normal.

4.  AN O U T L I N E  O F  T H E  P A P E R

The body of this paper falls roughly into three sections: the first (chapter II) describes 

the present form of the model; the second (chapter III) d iscusses the impact of devaluation; 

and the third (chapters IV and V) sets out in detail our projections for 1972.

Chapter II is theoretical, dealing with equations, assumptions and methods. It begins 

with a verbal account of the model; and then presents the model mathematically, describing the 

assumptions on which its relationships are based and the methods used to solve the resulting 

set of equations with the help of the Titan computer at the University's Mathematical Laboratory.

Chapter III is concerned with the outlook for the economy before devaluation and, in the 

light of this, sets out our pre-devaluation projections for 1972. It continues with an analysis of 

the Impact of devaluation and of the assumptions we have made In reaching the projections in 

chapters IV and V.
Chapter IV contains our projections of final demands in 1972, first under broad headings 

and then In detail. Chapter V completes the picture with our projections of intermediate demands 

and output levels and so leads to a set of supply and demand balances for commodities. The 

final section of this chapter examines the question of whether the expected supply of labour in 

1972 is likely to be sufficient to produce the projected outputs.

The paper ends with a short chapter of conclusions, a number of appendices and a list 

of works cited.
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1. R E C E N T  C H A N G E S

The model as it stood in 1965 was described in Exploring 1070 [8] and the algebra of the cal

culations was set out on pp. 40-2. Since that time the number of commodities distinguished has 

been increased, an input-output coefficient matrix has been built up for 1972 and the basic statis

tical series have been revised and improved in many ways. The main change in the structure

of the model relates to the treatment of foreign trade. In [8], exports were treated as exogenous; 

individual complementary imports into the productive system were connected to output levels 

by means of fixed coefficients; and individual competitive imports were calculated as linear 

functions of the residual amount of money available for this form of imports as a whole. This 

amount was obtained by subtracting the value of complementary Imports plus a target value of 

the balance of trade in goods and services (which we shall hereafter refer to as the balance of 

trade) from the value of exports, all values being expressed at 1960 prices. Thus, given a figure 

for the balance of trade, the whole set of commodity balances could be worked out, any dif

ficulty in meeting the target value of the balance of trade being mainly reflected in relatively 

low levels of competitive imports. Corresponding to any assumed level of the balance of trade 

and of the other exogenous variables, there was thus just one solution to the model; there was 

no indication of how any necessary squeeze in competitive imports could be brought about; and 

there was no indication of how any excessive squeeze could be corrected by changes in the 

relative prices of domestic and foreign goods or in any other way.

Calculations with this version of the model showed that, if the aims set for 1970 were
to be realised, competitive imports in that year would have to form a slightly smaller proportion 

of total supplies than they did in 1960. More strikingly, they also showed that the annual rate

8
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of growth in these imports over the decade of the sixties would have to be reduced to between 

one-half and one-third of their annual rate of growth over the quinquennium 1955-60. This, of 

course, is only one way of bringing out the magnitude of the problem. There is no reason why 

the whole burden of the adjustment should fall on competitive imports; as far as the balance of 

trade is concerned, economising on complementary imports or exporting more would do just as

we
In the present version of the model the original treatment of foreign trade has been com

pletely changed by making both imports and exports responsive to relative prices at home and 

abroad as well as to levels of income and output. As a consequence, any unfavourable balance 

of trade can be corrected within the model by changing British prices in relation to the corres

ponding prices abroad. The price elasticities are such that a relative reduction in British prices 

will improve the balance of trade; and it is possible to work out the average relative reduction 

that would be needed to achieve an acceptable balance, starting from an initial position in 1972 

in which British and foreign prices are assumed to have continued along their recent trends.

Up to now, we have done much more work on the determinants of British imports than 

on the determinants of British exports and we are at present engaged in repairing this deficiency. 

In the meantime we have adapted other studies of British exports to our purpose, as described in 

appendix IV.
One of the consequences of these changes is to introduce a considerable amount of non

linearity into the part of the model dealing with foreign trade. This makes the model more dif

ficult to describe and so, in this chapter, we provide first a non-technical verbal account, which 

may be sufficient for some readers, and then a mathematical account which is needed to un

derstand fully how our results have been obtained.

2 .  A V E R B A L  A C C O U N T  O F  T H E  M O D E L

The variables of the model and the general nature of the connections between them are 

set out in diagram II. 1. The description of the calculations necessarily follows an order but it 

must be realised that, since everything depends on everything e lse , the actual calculations must 

either be carried out simultaneously or be repeated until all the estimates are consistent and 

remain unchanged from one cycle of calculations to the next.

, J

)70

n

The system as a whole. The diagram is divided into two parts: (i) a quantity circuit and (ii) 

a. price circuit. In (i) all the variables, apart from the balance of trade, are measured at
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Diagram II.1
A GUIDE T O  T H E  C A L C U L A T I O N S

(i) The Quantity Circuit
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?̂wis

constant (i960) prices.
On the left-hand side of circuit (i) we start with a measure of total unduplicated output, 

the gross domestic product. If net exports and Investment in all kinds of stocks and fixed assets 

are subtracted from this total we obtain a measure of the resources available for current ex

penditure on goods and services, which is divided between the private and the public sectors. 

The gross domestic product is set at a figure representing a chosen rate of Increase over its 

level in recent years; net exports are determined by the need to achieve an acceptable balance 

of trade: and investment is determined by the need to sustain the growth in output after 1972. 

Government expenditure on goods and services for different major purposes is estimated in the 

light of official projections of these expenditures and, in allocating the total available to con

sumers, account is taken of trends in the prices of different goods and services.

Exports and the components of domestic final demand are subdivided by commodities, 

and intermediate demands for commodities are then added in to give total demands. These are 

satisfied partly from domestic production and partly from imports, depending on domestic and 

foreign prices. Domestic outputs feed back to determine, with the help of a current input-output 

coefficient matrix, the intermediate demands for commodities; and the growth in these outputs 

feed back to determine, with the help of a capital input-output coefficient matrix, the investment

demands for commodities.
The balance of trade can be calculated from estimates of Imports and exports of goods 

and services and of Import and export prices.

As has been said, several of the above relationships depend on prices, and the way in 

which these are determined is set out In circuit (ii). The prices of primary inputs (labour and 

capital) are assumed to move together and are expressed in terms of a single figure shown as 

'home unit costs'. These, together with the prices of commodities purchased domestically, de

termine the prices of domestic outputs. Commodities purchased domestically come either from 

abroad or from domestic production and are shown separately in the diagram because the prices 

of consumers' goods and services are directly related to them. Export prices are related to the

prices of domestic outputs.

At the outset of any run of the model, domestic as well as foreign • prices are set at their 

trend values. If this results in a deficit in the balance of trade, domestic prices can be syste

matically reduced in relation to foreign prices until an acceptable balance is obtained. This 

relative reduction could be brought about either by a reduction in home unit costs, foreign prices 

and the exchange rate remaining unchanged, or by a reduction in the exchange value of the £ in

j
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relation to foreign currencies, home unit costs and foreign prices remaining unchanged. The 

first alternative corresponds to an incomes policy that succeeds in imposing a sufficient restraint 

on the rise of British unit costs in relation to the rise in the unit costs of our foreign competi

tors; and the second alternative corresponds to a devaluation which has an equivalent effect on 

the relative levels of British and foreign prices. Evidently a mixture of these policies could be 

used, but our endeavour is mainly directed to working out how big an effect must be achieved 

rather than to discussing the best policy prescription for achieving it.

Domestic demands. The resources available for current final expenditure on goods and 

services are divided between the public and private sectors, bearing in mind the plans for public 

expenditure published by the government and the trend of real personal income. Information on 

government plans for expenditure is given in chapters 18 to 2 1 of The National Plan [31] and in 

the 1968 White Paper on Public Expenditure [35]. The composition of private expenditure on 

consumption is made to depend on relative prices and on the changing tastes and habits of con

sumers as well as on the total amount of money available for such spending. All intentions to 

spend are dependent on the availability of resources, so that both public and private consumption 

will have to be adjusted if cuts are necessary or expansion is possible. In the case of public 

expenditure, control is direct; whereas in the case of private expenditure, control is exercised 

indirectly by means of fiscal and financial policy. By varying direct taxation, the government 

can alter total expenditure without much effect on relative prices; and this mechanism of ad

justment is incorporated in our model. Alternatively, the government may vary rates of indirect 

taxation and, by varying them differentially, bring about changes in relative prices. This kind

of change is allowed for in the model by making explicit the dependence of prices on rates of 
indirect taxation.

Investment demands arise partly to replace assets (buildings, equipment and stocks of 

goods and work in progress) reaching the end of their economic life or used up in the productive 

process and partly to provide new assets needed to expand productive capacity. Replacements 

of fixed assets have been calculated from historical series of gross Investment and estimates 

of normal asset lives; these normal lives are assumed to be constant and independent of economic 

conditions in 1972. Extensions to stocks of fixed assets and additions to stocks of goods and 

work in progress are related to the growth assumed to take place after 1972, separate relationships 

being used for each main type of asset used in each industry group. The pattern of growth after 

1972 is estimated by extrapolating production levels beyond that year on the assumption that it
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is a normal year free from cyclical disturbances.
Intermediate demands for the materials, fuels and services used by industries are made

to depend in a simple way on production levels. In general, as is usual in input-output analysis,

proportional relationships have been used since the available data rarely permit the estimation

of even linear relationships. This is probably not a very serious drawback in a model which

abstracts from cyclical variations in the use of capacity. In a few instances, where annual series

exist for a particular input (for example where the input can be identified with an import), linear

relationships have been estimated. In these cases the constant term is usually small and so

these cases lend support to the general assumption of proportionality.
As we have said, investment demands depend on the rate of change of production levels

and Intermediate demands depend on production levels themselves. These levels are not known

at the outset of the calculation and, in view of the non-linearities of the model, are gradually

worked out through successive cycles of calculations.

Exports, imports and the balance of payments. Initial estimates of exports of goods and

services are modified in response to variations in export prices and in the exchange rate.

Imports are related to total domestic demands for the commodities in question, to 

prices of the imports themselves and to the prices of competing domestic products. The import 

relationships used in the model are set out, with notes on their derivation, in appendix III below. 

Those demands which are not met by imports have, of course, to be met by domestic production.

The balance of trade is calculated by revaluing exports and imports at current prices, 

and the balance of payments is calculated by including allowances for transfers and movements

of long-term capital.
An acceptable value of the balance of payments is of necessity an aim of economic 

policy, since deficits would not be tolerated for any length of time by Britain s creditors, while 

prolonged surpluses would involve an unnecessary drain on resources that could be used for 

domestic purposes. Our model, therefore, is now so formulated (and this is the main innovation 

of the present paper) that it is possible to work out the implications of correcting an imbalance 

by varying either the exchange rate or the level of home unit costs. A reduction in either will 

increase exports, reduce the proportion of demands met from imports and modify the pattern of 

consumption in favour of less import-intensive products. These effects outweigh the adverse 

effects of higher import prices and lead to an improvement in the balance of trade. The adjust

ment needed to obtain a given balance is found by a systematic procedure of trial and error.

. . .

■<
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t

The determinants of prices. The price of an industry's output (or more precisely the 

price index where 1960 = 1) is expressed as a function of the prices of the inputs used. These 

comprise labour and capital (primary inputs) and materials, fuels and services (intermediate 

inputs), which may be either imported or home produced. Allowance must also be made for taxes 

on industrial purchases, including the selective employment tax. Initial estimates are made 

of primary input prices, and it is then assumed that these remain in fixed proportion to each 

other and hence to home unit costs. Profits are regarded as a gross return on capital, and it is 

assumed that in the normal situation with which we are concerned, unit factor returns (wages 

and profits), move together, whatever this may imply for profit margins.

The prices of imports in terms of foreign currencies are estimated initially by extrapola

tion, and are assumed to be largely supply-determined and therefore invariant to most changes 

in the British economy. In considering the effects of the recent devaluation, however, allowance 

is made for demand factors in the case of commodities, such as paper and board, which are parti

cularly dependent on the British market.

Since intermediate inputs can be expressed in terms of primary inputs and imports, output

prices and demand prices can be calculated as functions of primary input prices and import 
prices alone.

The prices of exports differ, in many cases, from the prices of similar products sold on 

the domestic market and, moreover, exhibit different movements over time. This may be accounted 

for partly by differences in product mix (for example, exports of drink include a far higher pro

portion of whisky than do home sales) and partly by differences in the conditions of demand. 

We have therefore made separate projections of export prices. These prices will probably respond 

rather differently to devaluation; in an area of considerable uncertainty we have explored the 

effects of alternative assumptions concerning the supply elastic ities of exports and the extent 

to which exporters react to increased profit margins by increasing their sales efforts and by
4  4

giving exports additional priority when supplies are short. These matters, which are important

in any assessment of devaluation, are discussed more fully In section 6 of chapter III.

The prices of commodities purchased domestically (demand prices) are obtained as

weighted averages of British output prices (adjusted for exports sold at a different price) and 
• «
import prices. These demand prices are assumed to be uniform in different parts of the domestic 

market. Since the prices are indices, this assumption is not as strong as it sounds and Implies 

simply that the prices at which a particular commodity is sold in different parts of the market 

change pro rata In response to, say, a change in the exchange rate. The prices of consumers'

t
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goods and services are obtained as weighted averages of the prices of the constituent commodity

groups, allowance being also made for indirect taxes debited to consumers.
In summary, all prices in the model are expressible in terms of Import prices, the ex

change rate, the general level of home unit costs and the rates of indirect tax. The model pro

vides for variations in the first three in response to an unsatisfactory balance of payments; 

and, by changing the assumptions, can be used to work out the effect of changing rates of indirect

taxation.

3.  A M A T H E M A T I C A L  A C C O U N T  O F  T H E  M O D E L

Let us begin by setting out, step by step, the equations of the model and then discuss 

the means by which these equations can be solved.

The balance of commodity supplies and demands. As has been said, the supply of any 

commodity comes either from abroad or from domestic production. Thus we can write

s = m + q (II.1)

where j, m and q denote respectively vectors of total commodity supplies, commodity imports 

and commodity outputs. Correspondingly, the demand for any commodity comes either from the 

needs of the productive system for materials, fuels and services (intermediate demands), or from 

domestic final demands for consumption and investment purposes, or from foreign demands for

exports. Thus we can write

d = Wi + h + X (II.2)

where: d, h and x denote respectively vectors of total commodity demands, commodity demands 

for domestic final uses and commodity exports; W denotes a matrix each row of which contains 

all the intermediate demands for a particular commodity; and i denotes the unit vector, so that

Wi denotes the row sums of W.
Equations (II. 1) and (II.2) show all the sources and all the destinations of commodities 

in a particular period; they represent, in other words, simply the incoming and outgoing sides of 

the commodity accounts of the economy. In this sense, supplies are always equal to demands

and we can write

J

'T



s = d (II.3)

Each vector has elements corresponding to the commodity categories distinguished in 

our social accounting matrix (SAM) as set out in appendix I below. The unit of measurement is 

£ million at I960 prices. In contrast to the treatment in Exploring 1970, imports of commodities 

complementary to British production are here included in the commodity balances; but the main 

complementary commodities are still shown separately, the number of commodity groups having 

been increased from 31 to 45.

Intermediate demands. Intermediate demands are expressed as linear functions of the
commodity outputs into which they enter. Thus

(II.4)

h = + ^2 + V (II.5)

S

.

T H E  P R E S E N T  S T A T E  O F  T H E  MODEL

where and Aj  denote coefficient matrices, and the circumflex accent indicates that the vector 

g is spread out to form a diagonal matrix. Most of the elements of W are related proportionally 

to the relevant element of g, so that most of the elements of A^ are zero and most of the e le

ments of A  ̂ represent the familiar average input-output coefficients. We have introduced Aq to 

cover the few cases in which there is enough information to distinguish marginal from average 

coefficients. These are all set out in table A. 2 of appendix II. Where an element of .4  ̂ is zero 

we implicitly assume that economies and diseconomies of scale can be neglected, and we be

lieve that for many intermediate inputs this assumption is justified. The coefficients are also 

assumed to be invariant to price and we believe that this, too, is unlikely to be a source of 

serious error at the level of aggregation we are using and over the range of prices we consider. 

However, in the near future we plan to incorporate the price-sensitive fuel coefficients estimated 

in [9], The input-output coefficient matrix and the matrix multiplier based on it are set out in

tables A. 3 and A. 4 of appendix II, together with a brief description of the methods used to 
obtain these estimates.

I

Domestic final demands. The vector, h, of domestic final demands for commodities ex

pressed at 1960 prices is made up of four components which we shall write as

♦
f
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where: Cj and ^2 tlenote respectively vectors of private and public consumption; and and r̂ 2 

denote respectively vectors of investment in fixed assets and investment in stocks of goods

and work in progress. Let us now see how each of these components is built up.
In terms of our social accounting matrix, SAM, the elements of Cj relate to commodities, 

whereas our consumers’ demand functions relate to private consumers’ goods and services. Thus

vector

he ele-

verage

s zero
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irce

isider.

out ID
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1 -  Cq ] + L"1 1
(II.6)

where: e denotes a vector of private consumption classified as in the Blue Book on national 

income and expenditure [26]; and C^j and Cj j  denote the components of a classification con

verter, that is a coefficient matrix with SAM commodities in the rows and Blue Book categories

in the columns.
The elements of ej*  are analysed simultaneously by means of the equations of the linear 

expenditure system. Thus

^01 + Pi
#

 ̂ ^ -  Pi ' 0̂ 1 ) (II.7)

where: p* denotes a vector of prices of consumers’ goods and services;77̂ /x and ^denote 

respectively total consumption expenditure by British residents and expenditure In Britain by 

foreign visitors; and and bj j  denote vectors of constants. The consumers’ behaviour cor

responding to (II.7) implies that the consumption of each gocxl or service is made up of two 

parts: a fixed part which is an element of b^j and a variable part which depends on the cor

responding element of b j j .  The term in round brackets represents the spending money still 

available to consumers when all fixed expenditures have been made, and a proportion of this 

total is devoted to each good or service, the corresponding quantity being calculated by divid

ing the sum of money so derived by the price of the good or service.

The advantages and limitations of this system of demand relationships have often been 

described, for example in [21, 22]. As with input-output coeffic ien ts,‘we do not assume that 

the elements of bgj and bj j  are fixed over time. In our present work we have assumed that 

they are linear functions of time and have estimated the constants in these functions by econo-
4

metric analysis. But just as with the input-output coefficients we tried to get outside checks 

on the plausibility of our projections, so in the present case we modified the outcome of our 

initial calculations where we thought that factors were at work- which our system of equations

i V
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could not reflect.

The elements of are related to consumption for different government purposes, the 

elements of ^2 *> of a classification converter, with components C and C,n. Thus

2̂ -  ^02 ■*" ^22 2̂ (II.8)

and the elements of e^* are assumed to be linear functions of total consumption by public 

authorities, A. Thus

2̂ 0̂2 + ^22^ (II.9)

where bQ2 and bj2 are vectors of constants.

Thus the domestic final consumption of SAM commodities is expressed in terms of p^*, 

^ and A with the help of a number of constants projected from past experience, b ĵ ,

2̂2> 0̂2* 2̂2f 0̂2> ^ 22 > ^02 dnd C fo ♦

For any cycle of the calculations, p / ,  and ^ are fixed. Domestic final con

sumption in total, p + A, is obtained by subtracting from the given value of the gross domestic 

product at 1960 prices, t/, the sum of investment and the balance of trade. The allocation of 

p + A between p and A is made by means of linear functions. Thus

P ~ ^0  ̂ P i  (m + )̂ (II.10)

( 11. 11)

where (Sq and ^ j  are constants. A positive value of Pq would indicate a tendency for the share of 
public consumption to rise with an increase in total consumption.

If we write e for total consumption we can see, by combining (II.6) through (II.11), that

 ̂ = e . + e

02 +  C i j  [ b g j  +  p ; (tt̂ o + P 2 * ' ^ o i ) ^  ^ 0 2

CP

• - 7
+ <̂ I2 (bo2 -  bj2 ^o) + \-C u P i ' - ‘ +Cj 2  b j 2 ( l  -  + (11.12)

^TTTnrrTil
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ms

The elements of Vj are related to the elements of a gross investment matrix, Vj , oi 

dimensions asset x industry, by means of a classification converter, C^.  Thus

(11.13)

public

mal con- 

aomestic 

ration of

The matrix Vj* is divided into replacements, R,  derived from past investment on the assumption 

of a fixed distribution of asset lives, and extensions, E,  which depend on the changes in in

dustry outputs, Ag. Thus

Vj* = R + E

= R + K j / ĝ (11.14)

where Kj  is a matrix of incremental capital-output ratios and A denotes the forward first-differ

ence operator
The elements of V2 are related to this year*s and next yearns commodity outputs, q and 

Aq,  by means of stock-output ratios, the elements of K2 , which change through time. Thus

^2 = AK2 Aq - (11.15)

J

share of

where A denotes the lag operator which advances by one time-unit the variable to which it is

applied.
Commodity outputs are assumed to vary in proportion to the corresponding industry

outputs. Thus

eg (11.16)

1), that
where the elements of c are the factors of proportionality. The figures used for the proportionate 

changes in industry outputs from 1972 to 1973 are the average annual changes from the trend 

value in a base year (in general 1967) to 1972. The absolute changes, Ag, can then be expressed

in the form

A g = ^ ( A - " (11.17)
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where denotes the vector of trend values of industry outputs in the base year.

If we write v for total investment, we can see, by combining (11.13) through (11.17), that

^K^) Ag -  c- ^ + K^)g (11.18)

Exports. As we have not yet completed our econometric, study of exports, we have had

to follow a more impressionistic approach to this important subject at the present stage. The

treatment we have adopted can be outlined as follows.

We have taken as given both foreign prices and normal levels of demand for British

exports in 1972, and have asked ourselves how these normal levels would be affected by varia

tions in (i) British export prices expressed in dollars, (ii) the ratio of British export prices to

the average prices of the corresponding British products and (iii) the level of the gross domestic

product. As regards (i), it is clear that a fall in the dollar price of a British product will stimulate

its sales abroad. As regards (il), it would appear that in recent years British exporters have

been working on increasingly low margins as their costs have risen in relation to those of their

competitors abroad. Devaluation offers them an opportunity to increase their margins while at

the same time Increasing their sa les. Thus, following devaluation, export prices are likely to

rise by more than the prices of similar British goods sold on the domestic market, and, at the

same time, exporters are likely to be encouraged by greater profitability to Increase their sales

effort and to give greater priority to export orders when supplies are short. As regards (ill),

the level of the gross domestic product is fixed In each run of the model but varies between

different runs. A relatively high level of the gross domestic product not only increases supplies

for export but is assumed to increase demands as well, mainly for the reason that a more buoyant

staue of the productive system is likely to be accompanied by a more advanced technological
content of many of the goods it produces [40].

Writing and respectively for the vectors of export supplies and export demands,
these ideas can be expressed as

"̂ 0P:c ■ 'P^) "7 (11.19)
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= 4̂ (^Px)
/ T - J

where: 6, p and p_ denote respectively the exchange rate ($ to the £), export prices and aver-
X ^

age prices of corresponding goods produced in Britain; Uq through are vectors of constants; 
and expressions of the form denote diagonal matrices in which the elements of the vector p^

are raised to the power given by the corresponding element of a .̂

Equation (II. 19) states that the supply of any commodity for export is a log-linear func

tion of the export price, the ratio of the export price to the average price of corresponding goods 

produced in Britain and the level of the gross domestic product. Equation (11.20) states that 

the demand for any British commodity by the rest of the world is a log-linear function of the 

sterling price multiplied by the exchange rate, the ratio of the export price to the average price 

of corresponding goods produced in Britain and the level of the gross domestic product. Equa

tion (11.21) states that the supply of any British commodity for export is equal to the demand

by the rest of the world.
This formulation introduces a number of parameters that we cannot at present estimate 

by any regular method. It seemed better, however, to make provision for important factors of

uncertain strength than to ignore them altogether.
For completeness, allowance must be made for foreign tourist expenditure, which in

Britain is not separately classified by commodity. It is assumed to be a log-linear function of 

the price index,  ̂ and of rf. Thus

a .. 0 .2 (11.22 )

(e) Imports, These are divided into 83 commodity groups rather than into the 45 groups used 

elsewhere in the model because, in many groups, the mix of commodities imported is quite dif

ferent from the mix of commodities produced in Britain. For example, imports of agricultural 

products n.e.s. include oilseeds, crude natural rubber and cocoa beans, the demand for which 

bears little relationship to the total demand for agricultural commodities and the prices of which 

move quite differently from those of the typical products of British agriculture. More stable 

relationships are obtained by this further subdivision of imports.

J
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Two main classes of imports are distinguished, the competitive and the complementary, 

but the definitions have now been changed. In earlier versions of the model, imports were clas

sified as competitive or complementary depending on whether or not at least fifty per cent of 

supplies came from abroad. Now that we have made a detailed study of imports over the period 

1949-66 [10] and estimated import demand functions, we treat all imports as sensitive to re

lative prices and therefore as in some degree competitive. However, the price sensitivity is 

very limited for many imports of raw materials and foodstuffs and we have either not been able 

to estimate relative price elasticities for them or not tried to do so. For simplicity, therefore, 

these imports are treated as complementary in the description that follows, although in actual 

runs of the model they do respond slightly to changes in relative prices. In line with the new 

System oj National Accounts of the United Nations [39], all imports, and not only competitive 

imports, are routed through the commodity accounts and enter into the commodity balances set 

out in (II.3) above.

The vector of total commodity imports, m say, can be expressed as follows

m = G {m] + ni2 + t^ + z ) (11.23)

t I

where denotes a vector of competitive import prices including customs duty, p* denotes a 

vector of the corresponding domestic prices and d* denotes a vector of domestic demands for

commodities. The symbols through Uj denote vectors of constants: the elements of Uj and U2 

are substitution elastic ities with respect to price and those of are elasticities with respect 

to total demand. This form of relationship complicates the solution of the model but linear

In (11.23) the asterisks denote disaggregated vectors with 83 elements, and G denotes a grouping 

matrix which groups these elements into the 45 commodity categories used generally in the 

model. The vectors and m* relate respectively to competitive and complementary commodities 

and each contains a considerable number of zeros in the positions for complementary and com

petitive imports respectively; t * is a vector of customs duties expressed at constant import

prices and rates of duty; and z* is a vector of adjustments required to convert imports from a 

'trade and navigation account* to a 'balance of payments' basis.

Competitive imports are expressed in terms of a log-linear relationship of the form

= Uq p
— U1 r* “ 2

m (11.24)

i
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relationships, which are much easier to handle, have a serious disadvantage: the elasticity 

of imports with respect to the domestic price varies inversely with the quantity imported. Import 

projections are usually well above the past level of imports and so the use of linear equations 

would imply elasticities falling to low, and often absurdly low, levels by 1972.
The disaggregated vector d* is related to the vector d by the expression

d* = IG' d (II.2S)

where C' i s  the transpose of the grouping matrix G,  and I denotes a vector of constants.

Complementary imports are related directly to the outputs of user industries or, in the

case of final goods, to appropriate categories of consumers* expenditure. Thus

m 2 — +  U +  G 2^ (11.26)

...........

where denotes a vector and Vi  and U2 denote matrices of constants.

Customs duties are related to the quantities imported by means of tax rates. Thus

grouping 

Iv in tlie

Qinodities

and com- 

nt import

ts from a

C  = i o  +  ” *2 ) (11.27)

where denotes a vector of rates of import duty in 1960.
Finally, there are comparatively small amounts of imports which are not classified to

commodity groups. In the case of intermediate imports these consist of business spending abroad 

and overseas disbursements by British shipping companies and airlines, and are assumed to be 

proportional to output; thus, if n denotes a vector of such imports.

1 n -  u. (11.28)

Igootcs

]
afl'

1 respect

where denotes a vector of constants. In the case of final imports, v  say, consisting of ex

penditure abroad by private and public consumers, the simple relationship

V  ~  V q u ^ e  -V V j k (11.29)

has been used, where and vj  are constants.
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The balance of payments. This balance, /3 say, can be written as

-  1 *  *\ w+ m2 + z ) n — 77yV +  <j> (11.30)

where denotes a vector of current rates of import duty. All the terms in (11.30) have been 

defined except for which represents the net surplus on all items, such as property income, 

direct taxes and other transfers, which are included in the balance of payments but not in the 

balance of trade.

Prices.  The model contains five separate price vectors: import prices, the prices 

of goods produced in Britain, p^; the prices of goods sold on the domestic market, pf̂ ; the prices 

of consumers' goods and services, p*; and export prices, p^. The elements of pĵ  are assumed 

to apply uniformly to all buyers but this is not unduly restrictive because, as we have seen, 

our price series are index-numbers and we do not need to assume that all domestic buyers paid 

the same absolute prices in the base year. One important source of price heterogeneity has been 

removed by valuing British-made goods at producers' prices, that is to say ex-factory or ex-farm, 

and imported goods at their landing price, that is to say ex-dock, and treating domestic trade 

and transport charges as separate transactions paid for by the buyer.

Import prices are estimated initially by extrapolation and, as we have seen, are only 

revised in special cases where the commodities in question are particularly dependent on the 

British market. These prices are needed both Inclusive and exclusive of customs duty, the 

first in connection with domestic production and the second in connection with the balance of

trade.

output. Thus

The prices of goods produced in Britain are built up as the sum of costs per unit of

(11.31)

where: denotes the price index of intermediate Imports not allocated to commodity groups;

denotes indirect taxes less subsidies per unit of output charged to productive activities; 

and denotes the value of primary inputs per unit of output. The coefficient matrix .4 "'Is the 

transpose of the matrix of average input-output coefficients given by the equation
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A =  W a -  ^

(11.32)

‘e,
D(H i

from (II.4); and the vector has already been defined in (11.28).

The vector of the value of primary inputs per unit of output is assumed to be 

to the level of home unit costs, (o. Thus

related

. J
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I g  =  l o g ^ (11.33)

where is the value of assumed initially. This is an over-simplification which, for the 

moment, we cannot avoid: although we can try to set realistically, we have no basis for 

changing its elements differentially in the course of the calculations. Nevertheless, the rela

tionship between and is not a simple one, since a change in oj will change the relationship 

of imports to domestic production in the different commodity groups and so exercise an indirect 

influence as well as a direct one.

The prices of goods sold on the domestic market cannot be assumed to be a weighted

average of p^ and but are derived from the balance of commodity supplies and demands ex

pressed at current values. These balances can be written in the form

m + qpg = {m + q -  x)pf^ + xp (11.34)

from which it follows that

uflit of
= (m + q — x) - i

m + h a  -  XPx) (11.35)

The prices of consumers* goods and services depend on p^, on indirect taxes (net) 

directly debited to consumers, and on cu. Thus

livitieSi

4 ' is the

-  ^} Ph h  lo 1 0) (11.36)

where C' is the transpose of a combination of Cqj and C ĵ in (II.6) for actual levels of con

sumers* expenditure, and denotes a vector of the Initial values of direct primary inputs per
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(11.21). This operation yields
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it of goods and services: effectively a null vector apart from a 1 in the row for domestic

The prices of exports are obtained by combining the three equations (11.19) through

= (^1)
“ °5 I-a^)a2 — Cg)a2 +02"^ “5̂ - i

(11.37)

or, in words, the export price is a log-linear function of the exchange rate and the average price 
of the corresponding British product.

In addition to the live price vectors, use is also made of two general price index-numbers, 

and The first of these is defined as

= (i 'e -  f)~   ̂ (p*'e -  7T̂ (11.38)

and the second is treated as a log-linear function of n^. Thus

= Yo yi (11.39)

where and yj are constants.

4 .  T H E  S O L U T I O N  O F  T H E  E Q U A T I O N S

The system of equations that has just been described can be solved to answer two sets
of questions:

(i) what will be the surplus or deficit on the balance of payments and what will be the level
of Imports and domestic production In 1972 if the aims set for the economy In terms of the 
increase in gross domestic product and of the composition of consumption are to be met while 
at the same time our initial estimates of prices, which largely reflect a continuation of the 
average rate of inflation in recent years, are realised; and
(li) if the answer to (i) shows the balance of payments to be in serious deficit, what re
duction is necessary In home unit costs or in the value of the currency in order to achieve a 
satisfactory balance; alternatively, what reduction in the gross domestic product will give such 
a balance, and what will Imports, exports and domestic production be under these circumstances.

In answering these questions, the model answers a large number of other questions at
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the same time, questions relating, for example, to the composition of domestic production and to 
the balance of commodity supplies and demands. Also, it ensures that enough saving is avail
able to permit continued growth after 1972. On the other hand, it does not ensure that the com
bination of labour and capital available in 1972 will be sufficient to achieve the production 
levels envisaged. But since the target level of the gross domestic product which we have chosen 
does not imply any substantial change from past rates of growth, it is not very likely that dif
ficulties would be experienced on this score and it seems justifiable, therefore, to concentrate 
in this paper on shortages of foreign exchange to the exclusion of any detailed consideration

of shortages of labour and capital.
The solution is carried out in two sequences: (a) an inner sequence which solves the 

equations for fixed values of the gross domestic product, rj, the exchange rate, 6, and the level 
of home unit costs, cu, without any restriction on the balance of payments, and (b) an outer 
sequence which first compares /3 with a target value, say, and searches for the reduction in 
6J (or 0) which will bring ^  into equality with j6*. When this value has been found it is necessary 
to return to (a) in order to obtain the values of all the endogenous variables compatible with 
the condition that /3 = )8*. Throughout the calculations, all import prices are assumed to be 
fixed and so, implicitly, are the foreign prices with which British exporters will have to compete 
and the levels of demand for commodities by the rest of the world.

j

ttt'O sets

the level

QS

iD

ffhat re- 

such

usI'tances*

The inner sequence. As a consequence of the non-linearities that have now been in

troduced into the model, the solution is carried out in stages, linearising the non-linear equa
tions at each stage. We start with a set of plausible values of the key endogenous variables, 

such as e*j, q, x, rriy n, v and p^, and solve all the equations in linearised form. This step yields 
new values for the endogenous variables around which to linearise the non-linear equations at 
the next iteration. The iterations are continued until, within acceptable rounding-off errors,

there is no difference between successive solutions.
At each iteration it is convenient to distinguish three stages. First, price vectors are 

calculated. Second, given these prices, vectors of final demands are calculated and summed. 
Third, given both prices and final demands, intermediate demands are calculated and total 
supplies are divided between Imports and domestic production.

The initial estimate of provides a value around which to linearise (11.37) and the 
resulting equation can be combined with (11.31) and (11.35) to provide estimates of p^, p  ̂ and p^. 

The remaining price vectors and index-numbers, pj, and can then be calculated from
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(11.36), (11.38) and (11.39).
At the second stage, v is calculated from (11.18), from (11.19) or (11.20) and f  from

(11.22) . By subtracting gross investment and net exports from the gross domestic product, we 
can calculate the resources available for consumption, p + \ ,  and then e from (11.12). Domestic 
final demands, h, are then given by (II.5).

At the third stage, intermediate demands, W, are calculated from (II.4), imports from
(11.23) through (11.29), the balance of payments from (11.30) and the commodity balances from 
(II.1) and (II.2).

In principle it is not obvious that a repetition of these stages will necessarily lead to a 

convergence of all the variables of the system; but in practice it is found that convergence is 
reached after a small number of iterations.

The outer sequence. Once a balanced set of estimates has been obtained, the balance 
of payments, /3, can be compared with the target value, /3*. If it were found that /3 > j8*, it 

would mean that there was no shortage of foreign exchange to achieve the growth rate aimed at 
on the assumptions made. Either gold and foreign exchange reserves would tend to pile up, or 
more foreign investment would be possible, or the growth rate itself could be increased as far 
as the foreign position was concerned. If, on the other hand, it were found that /3 < iS*. the 
estimates obtained from the inner sequence could not be accepted and some remedy would have 

to be sought for the adverse balance of payments. We have considered two types of remedy: 

first, cutting back the gross domestic product, thus decreasing directly the level of imports; 
and, second, reducing domestic prices in relation to foreign prices, thus encouraging exports 
and discouraging imports, either by means of a prices and incomes policy or through devalua
tion.

The first remedy, if such a policy can be graced with the name, is fairly easy to in
corporate in the model: we simply cut back the gross domestic product. The result will be a 
reduction in final demands and imports. As we have seen, in a long-run context exports are 
also likely to be reduced. We have allowed for this, but the net effect is to improve the foreign 
balance.

The second remedy involves a reduction In the price vectors in relation to foreign prices, 

which are assumed to be constant. This can be achieved either by a reduction in the exchange 
rate, 0, or by a reduction in the level of home unit costs, o). On the simplified assumptions of 
the model, a reduction in the rate of inflation has the same effect as an equal reduction in the
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value of the pound sterling. This is, of course, an oversimplification: other countries may follow
a devaluation of the pound; foreign sellers may absorb some of the price increases in terms of 
sterling; and factor rewards in Britain may well rise in an attempt to offset the rise in the cost
of living. Moreover, different commodities are likely to be affected differently and the operation 
of a prices and incomes policy is likely to be uneven. These secondary effects are complicated 
and will certainly influence the extent of devaluation required to achieve a given balance. They 
are only partially taken into account here, for example by keeping down the import prices of 
commodities supplied bv countries likely to devalue with Britain. We hope to undertake a more 
thorough investigation of these effects on another occasion.

In the model, a fall in British prices in relation to foreign prices has four main conse
quences: (i) from (11.24), the quantity of competitive imports falls; (ii) from (11.20), the quantity 
of exports rises; (iii) from (11.37), the sterling price of exports falls, partially offsetting the 
favourable effect on the balance of payments of the rise in the quantity of exports; and (iv) from 
(II.7), the composition of private consumers’ expenditure changes in response to changes in the 
relative prices of goods and services. For any given level of the gross domestic product, the 
net result, after allowing for indirect effects, is an improvement in the balance of payments.

Let us consider the calculations involved in estimating the reduction in cu needed to 
ensure that = /S*. In any run of the model the terminal point, where /3 = /3*, is found as follows.

We consider first the effect of an arbitrary reduction in cu to a value, (ô  say, where

cu (11.40)

With this value of cu, we go back to the inner sequence and work out the value of say.
Since is simply a trial value, we shall usually find that /3 • We therefore work out the
consequences of a succession of values of o), succeeding values being chosen according to

the rule

COK--1 -  (O K^2 (11.41)

)D

The terminal value of /3 is not reached immediately because the relationship of ^  to o> is slightly 
convex. The sufficient conditions for convergence, namely that and are of constant

dco dco^

sign, hold for values of co within the range we need to consider. Convergence, given by the



The final run of the Inner sequence is carried out with a value of cu that gives /3 = to 
the degree of accuracy sought. The values of the variables calculated in this run are therefore 
compatible with all the aims set initially, Including the constraint on the balance of payments.

The calculations described above are Illustrated visually and numerically In diagram II.2.

Diagram II.2
T H E  D E P E N D E N C E  O F  T H E  B A L A N C E  O F  P A Y M E N T S ,

ON T H E  L E V E L  O F  HOME U N IT  C O S T S ,  Oi

, j

1000

balance of payments, /3 
C million

|>

h f

500

growth in g.d.p.
of 25%, 1966-72

0

0.96 0.98 1.00

-500

growth in g.d.p
of 1966-72

home unit costs, (o 
trend* index for 1972 = 1.00

1.02 1.04 1.06 1.08 1.10 M2

This diagram shows the relationship between jS and a> as It emerges from our calcula

tions. This relationship is slightly convex and, for reasonable values of the Import and export 
elasticities, monotonically decreasing. The calculations allow for the effects of devaluation. 
The difference between the two curves is due to different assumptions about the growth rate 
of the gross domestic product between 1966 and 1972. The upper curve results from assuming 
that the growth rate continues unchanged as it was at the beginning of the period. As will be
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seen in the next chapter, with  ̂ expect to find that the balance of trade would show
a surplus of about £700 million, which, on our assumption of a deficit of £50 million on financial 
transactions, is equivalent to saying that /3 = 650 approximately; but if cu were 7 per cent higher 
than this 'trend' value, ^  would drop to zero. The lower curve results from assuming an ac
celeration in the growth rate; not surprisingly, with ^  would be lower than in the
first case and it would require a smaller increase in a> to reduce /3 to zero. If devaluation were 
not taken into account, the corresponding curves would be shifted downwards; in both cases, 
with cu = I we should obtain a negative value for (B and it would require a reduction in oj to

bring jS up to zero.
In conclusion we must recall what was said earlier; there is no guarantee that the solu

tion is feasible in terms of the labour and capital likely to be available in 1972 nor, for that 
matter, is there any certainty that all this labour and capital will be required by the solution. 
What can be done at this stage is to work out the increase in labour productivity implied by 
the solution and to compare this with the way in which labour productivity has been growing 

in recent years. This is done in section 6 of chapter V below. In the light of the results set out 
there, it seems justified to concentrate for the time being on requirements for foreign exchange, 
but we hope in the future to incorporate in the model requirements for labour and capital as well.
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THE IMPACT DEVALUATION

1. T H E  O R I G I N S  O F  T H E  P R E S E N T  S T U D Y

The version of the model just described was originally set up to analyse the prospects of the 

British economy before the devaluation of sterling in November 1967. In the summer of that 

year we made a projection for 1972 and found that on the central assumptions we were then 

making, including the assumption that the gross domestic product would continue to grow at 

3 per cent a year, an effective devaluation of 10^ per cent would be needed to achieve a zero 
balance of trade in goods and services. A devaluation generally leads to additional inflation 
at home and, perhaps, to devaluations by other countries; and these changes will in part offset 
the effect of the initial devaluation on relative prices and on the balance of trade. We use the 
term ‘effective devaluation* to denote the movement in the prices of imports and of goods com

peting with our exports in relation to unit costs at home. It is the size of the effective rather 
than of the initial devaluation that is important for the balance of trade.

Our study of the economy after devaluation began with these projections; that is to say,
we first examined the possible outcome on the old exchange parity and then modified these

results to allow for the impact of devaluation. In so doing, we could make our assumptions
more realistic: partly by taking account of other devaluations that followed the devaluation of

sterling; partly by Incorporating in the model the measures taken by the government to reduce
effective demand and so release resources for export production; and partly, with the benefit
of hindsight, by revising our expectations as to the effect of a sharp change In relative prices 
on imports and exports.

Despite what has happened, the prospects before devaluation are still of interest. In 
the first place, our calculations throw some light on the magnitude of the disequilibrium facing
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the British economy. In the second place, our calculations at the two exchange parities provide 
a measure of the impact of devaluation. In the third place, by comparing the two situations, 
the outcome after devaluation can be seen as the combination of a ‘trend movement and a de
valuation effect’: indeed, this is precisely how some of the variables and parameters used in 
the present study were derived. Consequently a brief look at these earlier calculations \ 

help to clarify our main results set out in the next two chapters.

2 .  B R I T A I N 'S  D E T E R I O R A T I N G  B A L A N C E

The scene is set in diagram III.l, which shows for most of the postwar years up to 1968 
the balance of trade and the balance of payments and long-term capital. Whichever series is
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cons idered, two features stand out: the short-term fluctuations with a low point recurring every
four or five years; and the long-term downward trend which has persisted since the second half

of the ‘50s.
As regards the short term, exports follow a rising trend and are not much affected by

the British trade cycle [2], while imports follow a pattern in which the cycle is accentuated.
The demand for imports, especially imports of manufactures and services, appears to be iincome-

elastic even in the long run. This factor is amplified in the short run, partly by capacity con
straints which limit domestic production in a boom and partly by stock cycles which reinforce
the demand for imports on the upswing of the cycle [ll] .  These influences, which arise from the
working of the productive system, are aggravated by movements of speculators' funds and a
balance of payments crisis is precipitated. Sooner or later every attempt to use our resources to
the full has met this fate and, typically, the government has reacted by reducing demand. In
this way the trade imbalance is temporarily rectified but only at the cost of unemployment, of
reductions in investment and in output and of a renewed set-back in the prospects of long-term

growth.
As regards the long term, the deterioration must largely be attributed to British goods

becoming' increasingly uncompetitive in domestic and foreign markets, though the loosening
of trade ties for political and other reasons and the development of manufacturing in countries
that were formerly customers of Britain have also played their parts. Given the ability to design

and make a product, competitiveness is largely a matter of price. Attention should undoubtedly

also be paid to such technical and commercial matters as quality, delivery times, the ready
availability of spares and servicing, but in the present state of knowledge such factors are not
easy to allow for in quantitative terms.

3 .  T H E  P R E - D E V A L U A T I O N  P R O J E C T I O N S

As we have said, our first projection for 1972 was made shortly before the devaluation

of 1967, was based on the assumption of a 19 per cent growth in the gross domestic product

over the period 1966-72 and showed a deficit in the balance of payments which could be cured

only by an ‘effective' devaluation of 10^ per cent. After devaluation, we re-ran our initial pro
jection with minor changes in the assumptions but still on the basis of the old exchange parity
This projection too showed a massive deficit on the current account of the balance of payments.

Both the first and the second projections indicate the direction in which the economy would
have moved without devaluation, given the continuation of full employment. In what follows,

I
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we shall use the second as a term of comparison for judging the effects of devaluation and of 

the attendant deflationary measures.
The main results of this projection are set out in tables III.l and III.2. In these tables, 

in most of the succeeding tables, the estimates are expressed at 1960 prices. We have con
verted the Blue Book [26l figures from 1958 prices to 1960 prices by reweighting individual 
series at a detailed level. The series up to 1964 tie in with the 1965 Blue Book; subsequent 
revisions have led to only slight modifications at the level of aggregation of most of the tables. 
For the years 1965 on, the series were continued by taking indices of volume changes and ap

plying them to the 1964 levels.
All the figures for 1972 are shown to the nearest £ million, in conformity with the practice 

of the Blue Book. This may seem to some readers an unwarranted degree of accuracy for figures 
relating to the future; others might like to see every estimate accompanied by a margin of error. 
The answer to the first is that in setting up a complicated system of interlocking accounts where 
some of the entries are very large and some very small, the choice of a unit appropriate to the 
larger entries would lead to a serious distortion of the smaller ones and even, in many cases, 
to their total disappearance. The answer to the second is that the kind of calculation we are 
making is far removed from simple text-book examples of statistical analysis, where the estimates 
of error ignore a number of factors, such as unknown innaccuracies in the data, uncertainties 
about the assumptions and so on, which would be very difficult to quantify and which in our 
case far outweigh the calculable error familiar to statisticians. The figures in table III.l and 
in all the succeeding tables should therefore be taken not as professions of faith in ourselves 
but as indications of orders of magnitude, which the reader is free to round off as he pleases.

Table III.l shows the gross domestic product and its main components in 1954, 1960 
and 1966 together with our projections for 1972. Although a constant interval of six years se
parates successive terms in this sequence, it should be noted that both 1960 and 1966 were to 
some extent abnormal; 1960 was a boom year for investment and Imports while 1966 was a de
pressed year for many components of the gross domestic product. The growth in private con
sumption was expected to slow down independently of devaluation since, without a cut in govern
ment spending, the pressure on resources would have been such as to cause a sharp inflation 
resulting in government action to reduce private spending. This expectation is reflected in the 
table. Public consumption is shown as continuing to grow at much the same rate as in the pre
ceding period; and the irregularities in the growth of capital formation are largely due to the 
particular years chosen. As a result of these movements, the growth in domestic final demand as

.  . .  ‘
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Table III.l

THE GROSS DOMESTIC PRODUCT AND ITS MAIN COMPONENTS (WITHOUT DEVALUATION), 1954-1972

U

i- f

1. Private consumers expenditure
2. Public consumption

3. Gross investment in fixed assets and stocks

4. Domestic final expenditure ( 1 + 2  + 3)

5. Exports of goods and services

Imports of goods and services
a. Food, drink and tobacco
b. Raw materials
c. Fuels
d. Semi-manufactures
e. Manufactures
f. Services and adjustments

7. Gross domestic product at market 
prices (4 + 5 -  6)

Levels
{1Q60 C million)

1954 1960 1966 1972

14144 16971 19845 22429 20 17 13
4231 4171 4936 5961 -1 18 21

3015 4696 5776 8293 56 23 44

21390 25838 30557 36683

4268 5147 6180 7688

Changes 
(percentages)

1954-60 1960-66 1966-72

21

21509 25422 30215 35940

21

18

18

20

19

20

24

19

I (

a whole is fairly uniform in the three periods.

Our calculations suggest that, without devaluation, the volume of imports might have 

been expected to grow between 1966 and 1972 much more than the volume of exports. The move

ment of the main components of imports is shown and the high growth rates of imported manu
factures and oil fuel can be compared with the growth in the gross domestic product and in imports 
of food and raw materials.

When combined with projections of prices, the figures for the volume of imports and 
exports can be used to calculate the balance of trade and, with the further addition of assumptions 
about transfers and movements of long-term capital, to calculate the balance of payments in
cluding these capital movements. This is done in table III.2.

Table III.2 shows that in a normal 1972 the adverse balance of trade Is estimated at 
approximately £500 million and that this figure might well be Increased by a further £50 million 
if the balance of transfers and long-term capital were added In. These figures were shown in

t
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Table III.2
PRICES AND THE FOREIGN BALANCES (WITHOUT DEVALUATION), 1954-1972

' • V ,

■W

:4

•H}

price indices: I960 = WO 
other entries: C million

1954 I960 1966 1972

1. Export price index (goods and services) 90 100 112 116
2. Import price index (goods and services) 96 100 109 112

3. Exports of goods and services 3837 5147 6939 9006
4. Imports of goods and services 3961 5563 7125 9505

5. Balance of trade (3 — 4) -124 -416 -186 -499

6. Net inward movement of transfers
and long-term capital 4 -43 11 -50

7. Balance of payments and long-term
capital (5 + 6) -120 -459 -175 -549

J

Ight have 

'he Eove- 

;ed mami-

In impofts

.umptions
in-

diagram III.l above and are in agreement with the downward trends in the balances evident since 
: late ‘50s. The diagram also brought out the quantitative importance of the assumption that 

1972 is a normal year. In the actual year, even if the rest of our assumptions were accepted, 
the balances might be larger or smaller by several hundred million pounds.

This state of affairs could not continue indefinitely. The ultimate solution no doubt 
lies in increasing the competitiveness of the economy, making possible larger export sales 

and some measure of import substitution. Though as Important now as it ever was, this line
of action could not be expected to have much effect in the short run. In time, much could be
hoped for from a successful prices and incomes policy, always provided that similar policies 
were not adopted by our competitors. In the short run, however, a more direct and quicker- 
acting policy was needed. A number of alternatives were proposed such as import controls,
tariff increases, a floating exchange rate, reductions of current and capital expenditure over
seas, the realisation of British overseas assets, the maintenance of a relatively high level 
of unemployment and, finally, devaluation.

The effects of some though not all of these measures on output and the balance of

ID



T H E  I M P A C T  O F  D E V A L U A T I O N

payments could be explored with the model as it now stands provided that the measures were 
specified in sufficient detail. This is true, for example, of import controls and devaluation. The 
effect of sustained unemployment could not, however, be examined without an extension of the 
model to incorporate the relationship between unemployment and the rate of growth of money 
wages. Moreover, this is a subject which could not be treated in purely economic terms without 
careful consideration of its social and political implications. In what follows we shall con
centrate on devaluation.

I ' t

I' \

% ♦

4 .  D K V A L U A T I O N :  T H E  A S S U M P T I O N S

In outlining our treatment of the consequences of devaluation we shall first indicate the 
main factors we took into account, then summarise the outcome of the calculations, particularly
in so far as they bear on the balance of payments and on the reallocation of resources to the

different main components of final demand, and, finally, comment on these results and the part

played in reaching them by the various assumptions and relationships in the model.
In calculating the rise in import prices and in the prices of goods competing with British 

exports, we have allowed for the devaluation of other countries immediately following the de
valuation of sterling. The effect of these devaluations on import prices is discussed in section 7 

below and the numerical detail is set out in [3]. The devaluation of the French franc and the 
rise in the value of the Deutschmark took place after these calculations were completed and 

have not been taken into account.
Our assumption about the rate of growth of the gross domestic product remains unchanged 

at 3 per cent per annum. By itself, the rise in import prices resulting from devaluation leads 
to a rise in the price index of consumers' expenditure of nearly 3 per cent, that is assuming for 

the moment no change in the level of home unit, costs. However, it is to be expected that the 

drop in real incomes which this implies will be resisted and that money incomes will rise. We 
have set the consequent once-for-all rise In home unit costs at 4 per cent, so that, with de
valuation, home unit costs rise by lOO [(1.03)^ (1.04) - l l  = 24 per cent over the six-year period. 

The once-for-all rise of 4 per cent in home unit costs adds a further 2 per cent to the consumers' 

expenditure price index, making 5 per cent In all. Thus, if the personal savings ratio remains 
unchanged, the rise In consumers' expenditure at constant prices will be reduced by about 1 per 
cent, even without restraining measures on the part of the government.

If net exports are to increase within a fixed total of the gross domestic product, it fol
lows that other components of final demand will "have to be lower than in the pre-devaluation

f
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D E V A L U A T I O N :  T H E  ASSUMPTI ONS

projections for 1972. Industrial investment is largely fixed by the assumption of continued growth
in output after 1972. The only changes are those brought about by changes in the composition
of output and these are likely to add a small increase to industrial investment. The whole burden
of the adjustment must fall therefore on consumption, private and public, and on investment in
social capital and dwellings. In working out the details of this adjustment we have taken ac
count of the tax increases and other measures introduced by the government in the six months
following devaluation.

The effect of devaluation on the balance of payments depends in part on the change in
exports and in part on the change in imports. In dealing with exports, we first considered the
reactions of exporters in terms of profit margins and price levels and then considered the res
ponses of their customers in terms of price elasticities. In handling these responses it was
necessary, as we have said, to assemble the material available on export price elasticities
and distil from this information the most appropriate values to use for different categories of
export. This uncertain element is of great importance in our calculations, a fact which should
be borne in mind in assessing the results obtained.

These results depend, naturally, on the assumptions made and on the numerical values
of the constants used in the relationships of the model. Small errors of optimism or pessimism
in the magnitudes taken as given tend to accumulate if they are predominantly in one direction:
for example, if we underestimated the pressures tending to raise home unit costs and at the

same time overestimated export price elasticities we should be led to overestimate the sur
pluses on the balances of trade and payments. We may well be mistaken about some of these
matters, but our method enables the consequences of alternative assumptions and estimates to
be worked out. This is likely to be its main contribution in the long run.

5 .  D E V A L U A T I O N :  F O R E I G N  T R A D E  A N D  T H E  U S E  O F  R E S O U R C E S

Table III.3 sets out the picture of exports, imports and the balance of trade which emerges
from our calculations. The results are given In constant (i960) as well as current prices and
they are compared with the pre-devaluation estimates given above.

Thus, on the assumptions we have made, devaluation and the attendant measures to
restrain inflation would convert a prospective deficit of £500 million in 1972 into a surplus of
some £700 million. Compared with the pre-devaluation calculations, exports increase by about
£750 million in 1960 prices and by over £2,100 million in current (1972) prices. This result
comes about largely as a consequence of a fall in the average dollar price of exports of about

• H i * J
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Table III.3
EXPORTS, IMPORTS AND THE BALANCE OF TRADE IN 1972

1. Exports of goods and services
2. Imports of goods and services

3. Balance of trade (I -  2)

Without
devaluation

I960
prices

7688
8431

-743

Current
prices

9006
9505

-499

With
devaluation

1960
prices

8440
8147

293

Current
prices

11154
10447

707

C million

Difference

I960
prices

1036

Current
prices

1206

3-j per cent compared with what was previously expected, despite a rise in the average sterling 
price of about 13 per cent. The 10 per cent improvement in the volume of exports is largely to 
be attributed to this price difference in the two calculations. The improvement of 24 per cent 

in the current sterling value of exports comes about as a result of the 10 per cent increase in 
volume coupled with a 13 per cent increase in the average current price reckoned in terms of 
sterling.

This price increase, which at first sight seems surprisingly large, comes about In the 
following way. The rise in Import prices adds about 3 per cent to export costs; to these must 

be added the effects of the once-for-all 4 per cent rise in home unit costs, the abolition of the 
export rebate and the increases in the selective employment tax, which together increase export 
costs by nearly a further 6 per cent, making a little over 9 per cent in all. As explained above, 
export prices rise by more than export costs as exporters take advantage of the more favourable 
situation to increase profit margins.

On a similar comparison, imports decrease by about £280 million in 1960 prices and in
crease by over £900 million In current prices. This result is largely the consequence of an 

Increase in import prices of 13-i per cent exclusive of customs duties. The 10 per cent addition
- - - - -  - -------------------------------------------------------- -------------------- --------------------------------------- ----------- ------------ --------------  - -  ------------------- ------------------  - -

to the value of Imports under devaluation comes about as a result of a 3 y  per cent fall Iin their
volume coupled with the 13^ per cent Increase in their average current price reckoned in terms
of sterling.

Thus, on these calculations, the net favourable effect on the balance of payments of
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Table III.4
THE GROSS DOMESTIC PRODUCT AND ITS MAIN COMPONENTS IN 1972

}Q60 C million
Without

devaluation
With

devaluation
Difference

1. Gross domestic product at market prices 35940 35940 0

2. Net exports of goods and services -743 293 1036

3. Domestic final demands (1 -  2) 36683 35647 -1036

4. Industrial investment In fixed capital 4999 5044 45
5. Additions to stocks 437 480 43

6. Other domestic final demands ( 3 - 4 - 5  - 1  + 8 +9) 31247 30123 -1124

7. Private consumers* expenditure 22429 21633 -796

8. Public consumption 5961 5843 -118

9. Investment in social capital and dwellings 2857 2647 -210

devaluation and of the attendant measures to curb inflation is very large: some £1,000 million
In terms of the prices of 1960 and some £1,200 million in terms of the prices current in 1972.
In moving from the balance of trade to the balance of payments and long-term capital, we have
allowed for a further outflow of £50 million in both the calculations so that the net change at

current prices is unaffected.
If net exports are to rise by a little over £1,000 million with a fixed gross domestic

product, final demands In Britain must fall by an equal amount. A broad picture of the outcome
In 1972 without and with devaluation and the attendant measures Is set out In table III.4. The
details of these changes are given In the next chapter.

The figures in this table are all expressed at 1960 prices. With negative net exports,
as in the pre-devaluation estimates, domestic final demands exceed the gross domestic product,
whereas with the positive net exports that emerge from the post-devaluation estimates, domestic
final demands are contained within the gross domestic product. As we hinted above, industrial
investment in fixed assets and stocks is slightly increased by the rearrangement of production
consequent on devaluation, and so the reduction in private and public consumption and invest
ment In social capital and dwellings must be rather greater than the increase in net exports:

4
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in our calculations the total reduction is rather more than £1,100 million at 1960 prices. The 
table suggests that about 70 per cent of this reduction will be borne by the large component, 
private consumers’ expenditure; but the reduction in this item between the two calculations is 
only 3^ per cent as compared with 2 per cent in the case of public consumption and 6^ per cent 
in the case of investment in social capital and dwellings.

On our assumptions, devaluation by itself would do very little to reduce private con
sumption. The increases in home unit costs and in the prices of imports would probably raise 

the price index of consumers' goods and services by about 5 per cent, and we have assumed 

that this rise would be largely offset by an increase in money incomes. Accordingly, our out
come in this area is largely dependent on the effectiveness of the tax increases and other mea
sures to restrain consumption which were introduced after devaluation. Our result does not, 
of course, require private consumption to fall in relation to its level in recent years; it requires 

only that, by comparison with 1966, it should rise by 9 per cent rather than by 13 percent in 
six-year period to 1972.

6 .  E X P O R T  P R I C E  F O R M A T I O N  A N D  E X P O R T  E L A S T I C I T I E S

The impact of devaluation on British exports depends on the commercial policies of

exporters and on the markets in which they are operating. In a market dominated by Britain, 
exporters are likely to raise their sterling prices only to the extent that their costs have risen 
as a result of devaluation; and so, in terms of foreign currency, export prices will fall and export 

sales rise in consequence. At the other extreme, in those cases where British exporters are 
price-takers in a market dominated by other producers, a British devaluation is likely to have 

little effect on world prices; this will also encourage British sales, since it means that prices, 

while remaining virtually unchanged in terms of foreign currencies, can rise in terms of sterling 

by the full extent of the devaluation. Typically, however, we may expect exporters to steer 
a middle course: while reducing their foreign-currency prices, they will take the opportunity to 
increase their profits, especially if before devaluation their margins had fallen to a low level 
as a result of steadily rising domestic costs; in this case the sterling prices of exports will 
rise by more than the rise in costs; exporting will become more profitable; and this, combined 
with the reduction in the foreign-currency prices, will lead to an increase in the volume of exports.

It might be thought that the effect of devaluation on export prices and sales could be 
gauged from post-devaluation experience and, indeed, some information is brought together in 

[17: February 1969]. The position is complicated, however, since early reactions are probably
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a poor guide to those in the longer run. First, the increases in Import prices will take some time 
to exert their full impact on export costs, even if a few exporters anticipate the expected rises. 
Second, the British devaluation should be seen in the context of a rising trend in costs. An 
exporter with steadily rising costs may see little point in reducing his dollar price on devaluation 
if he expects to be forced back to the pre-devaluation price in a few years time. He may prefer 
to maintain a constant price for a time, whereas without devaluation he would have found it 
necessary to increase his price year after year. In this case there will be no fall in the short 
run but in the long run his price will be lower than it would have been without devaluation. 
Third, higher margins even in the short run may lead to greater sales effort in export markets 
but the full effect of this increased effort will only be apparent after several years.

If it were possible to set up a complete system of supply and demand relationships, 
these problems could be resolved in a satisfactory way. Unfortunately, as so often happens in 
economics, this cannot be done at the moment and so we have to fall back on simplifying as
sumptions as a basis for empirical work. We have considered three such assumptions.

Export supply curves are perfectly elastic and the sterling price of each export does 
not rise beyond what is needed to absorb the rise in cost resulting from devaluation, the rise 

in home unit costs, and the fiscal changes (such as the abolition of the export rebate) following 

devaluation. In other words, exporters do not try to increase their profits beyond what is implied

by the rise in home unit costs, and dollar prices fall by about 5 per cent.
Export supply curves are upward sloping and in the neighbourhood of the prices under

consideration have slopes equal in magnitude and opposite in sign to those of the correspond
ing demand curves. Dollar export prices fall by half as much as in case (i). The buyers of ex

ports respond to price changes as before but these changes are now smaller.
The market situation is as in case (ii), but it is now assumed that exporters are en

couraged by the rise in their profits to increase their sales effort in foreign markets and give 
greater priority to export orders. This can be represented as an upward translation of the export 
demand curves and it is assumed that the sales increase of case (i) can now be achieved with 

the price reduction of case (ii). At the point of intersection of the new demand and supply curves 
the dollar price fall will be one-quarter of that of case (i) and one-half of that of case (ii) and, 
with the new demand curves, sales will rise by three-quarters of the increase in case (i) and 
by one and a half times the increase in case (ii).

We believe that, in the uncertainties of the situation, case (iii) provides the most rea
sonable assumption and it is the one we have used in our main calculations. It is, however,
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T H E  E F F E C T  ON T H E  GROSS D O M E ST IC  P R O D U C T  AND T H E  B A L A N C E  

O F  T R A D E  IN 1972 O F  A L T E R N A T I V E  A SSU M PTIO N S A B O U T

E X P O R T  P R I C E  F O R M A T IO N

A. The gross domestic product and its components

1Q60 C million

Case Case Case
(i) (ii) (Iii)

1. Domestic final demands 35305 35843 35647
2. F.xporis of goods and services 8823 8241 8440
3. less Imports of goods and services -8188 -8144 -8147

4. Gross domestic product 35940 35940 35940

B. Prices, exports, imports and the balance of trade

price itiidices : 1Q60 = 100
other entries : C million

5. Export price index (goods and services) 127 131 132
6. Import price index (goods and services) 128 128 128

7. Exports of goods and services 11187 10782 11154
8. Imports of goods and services 10501 10417 10447

9. Balance of trade (7 - 8 ) 686 365 707

important to compare the outcome of the three assumptions, and this is done in table III.5 above.

The upper panel of this table shows, in 1960 £s, the composition of the gross domestic 
product, on each of the three assumptions, in terms of domestic final expenditure, exports and 
imports. The figures in the final column are familiar from earlier tables and those in the first 
two columns show how our results would have been affected if we had worked on the assumption 

of case (i) or case (ii) instead of case (iii).
The lower panel sets out foreign trade (sterling) price index-numbers, exports and im

ports at current prices and the balance of trade. It can be seen that the net outcome in terms 
of the balance of trade is very similar in cases (i) and (iii) but only about half as favourable 

in case (ii). Some such result is to be expected since export prices fall less in case (ii) than

I
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In case (i) while the demand curves for exports, which are elastic, remain unchanged; and in 
case (iii) export prices fall even less than in case (ii) but this is more than compensated for 
by the raising of the export demand curves as a consequence of greater sales effort.

Though similar in their effect on the balance of trade, cases (i) and (iii) are quite dif
ferent in their effect on domestic final expenditure, as can be seen from the top panel of 
table III.5. In case (iii) export prices fall relatively little and so the quantity of exports need 
increase only relatively little in order to achieve a given value of export sales. As a conse
quence, case (iii) permits a higher level of domestic final expenditure than does case (i) for a 
given level of the balance of payments.

Once the effect of devaluation on export prices has been worked out, the quantities of 
exports of different kinds depend on the elasticities of export demands with respect to price. 
We have used different price elasticities for different groups of exports, and the evidence on 
which these elasticities are based is set out in appendix IV below. The elasticities average 
about 2, the value which seems to be generally accepted in recent studies. But, as we have 
said, this average is uncertain and it is important, therefore, to see what the outcome would 
be if a different value were assumed. The results of a study of this question are set out in 

table III.6 below.

Table 1II-6
THE EFFECT ON THE BALANCE OF TRADE IN 1972 

OF ALTERNATIVE ASSUMPTIONS ABOUT AVERAGE

EXPORT PRICE ELASTICITIES

1.5 above, 

domestic
C million

I the first 

ssumptiff

and i®”

,  in ter®*
w

a v

,  (ii)

Average
export price elasticity

1 7 3

I. Exports at I960 prices 8150 8440 8730

2. .Exports at current prices 10781 11154 11527

3. Imports at current prices 10424 10447 10470

4. Balance of trade (2 -3 ) 357 707 1057
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The figures in table III.6 are based on the assumptions of case (iii). As might be ex
pected, the balance of trade is sensitive to the value chosen for the average export price elasti
city. However, a substantial surplus emerges even with an average elasticity as low as 1,
though it would not be so great without the assumed increase in efforts to promote exports

7. T H E  T R E A T M E N T  O F  IM P O R T  P R I C E S

The rise of 16.7 per cent in the sterling value of the dollar in November 1967 induced

devaluations in a number of other countries such as Denmark, Irelar^d and New Zealand. These
countries together supply about one sixth of our imports, mainly food and raw materials, and
purchase nearly the same proportion of our exports. These devaluations ranged from 5.7 per
cent in Hong Kong to 24.6 per cent in Iceland.

With so many other devaluations, the average sterling price of many British imports 
e expected to rise by less than 16.7 per cent and we had to decide, therefore, whatmiight be expected to rise by less than 16.7 per cent and we had to decide, therefore, what

figure to take. With a limited number of exceptions we have allowed for devaluation by forming

a weighted sum of the different devaluations, the weights being the proportions of our imports

of a given commodity group coming from different countries. For instance, if three-quarters of
our imports of a particular commodity came from countries that did not devalue and if one-quarter

came from a country that devalued as we did, we should normally assume that the post-deva-
luation price of this import would rise by (0.75 x 16.7) + (0.25 x 0) = 12.5 per cent. The excep-

4 . ^  * U ‘  ____________ -  f ______________ _______________  _ 1 _ _ _ 1 1  1 1  .tions to this rule occur in a few cases, such as paper and board, where the suppliers are largely

dependent on the British market and where our demand is elastic. In these cases we have as
sumed that the price will rise less than would be indicated by the rule.

The rule itself needs some justification, so let us consider the simple situation il
lustrated In the above numerical example. Suppose in the first place that the prices of different

products forming a commodity group when expressed in terms of the currency of the producing
country are unaffected by devaluation. This will tend to happen where supply elasticities are
high and where the market is not very competitive, suggesting that the different products are
not substitutable for one another. In this case we may expect the rule to apply. If there is com

petition we should expect a new common price to be established somewhere between the original
projected price and that price increased by 16.7 per cent. The exact position of the new price
will partly depend on the relative Importance of producers in the devaluing and non-devaluing
countries. As a measure of this relative importance we have taken the British import proportions
and used these to weight the currency changes of the countries supplying a group of imports.
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8 .  C O S T S  AND P R I C E S
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In section 3(g) of the preceding chapter we set out the interrelationships between the 
various price series used in the model and the way in which prices are built up from the unit 
costs of imports, labour and capital and the indirect taxes charged to the productive system. 
As in all input-output studies, the inputs into the different branches of the productive system 
are based on fixed coefficients: in this case the best estimates we have been able to make 
of the input-output relationships of 1972. When we are projecting these coefficients we can 
sometimes take account of trends in substitution, such as the tendency to replace metals by
plastics in certain uses. But, having estimated the coefficients for 1972, we have no basis for
varying them according to the actual price situation in that year. In fact we sought advice from 
our industrial contacts and it was their opinion that price changes resulting from devaluation 
would have a relatively minor effect on the structure of inputs. Furthermore, the calculations
made in [3] suggest that ignoring the interaction of supply and demand in this way is not likely
to lead to serious errors In the estimation of prices; and allowance has been made for the de
pendence of output prices on the proportions of Inputs supplied by imports and domestic pro
duction respectively. There is a further assumption that we have had to make, namely that in so 
far as different classes of buyer pay different prices for the same commodity, the ratios between

these different prices are unaffected by devaluation.
The changes in prices associated with devaluation according to the assumptions we

have made are set out in table III.7 overleaf.
The first three columns show the contribution of the changes In import prices, Indirect 

taxes and home unit costs to the changes in the prices of commodities produced In Britian, 

p^, shown in column 4. The connection between the first three columns and the fourth is simple.
from the first row, lOO [(1.047 x 1.009 x 1.027) — 1] = 108.5 — 100 = 8.5. This increase of 8.5
per cent takes account not only of direct inputs of imported goods etc., but also of the indirect 
inputs of these goods embodied in inputs of intermediate products; and so on back down the 
line until all cost components are reduced to expenditure on imports, taxes, labour and capital.

Columns 5, 6 and 7 of the table show the Increases in import prices, p^, In the prices 

of goods sold on the domestic market, p^, and in export prices, p^. The rises in import prices 
shown in column 5 are those of the commodity group to which a row of the table relates; thus 
the rise in the price of imported meat shown in the first row is only 3.7 per cent because most 
of our foreign suppliers of meat devalued when sterling was devalued. This figure has nothing

.....J



T H E  I M P A C T  O F  D E V A L U A T I O N

Table III.7

THE E F F E C T  OF DEVALUATION ON TH E P R IC E S  OF COMMODITIES

■X

II

:  I.

: i

Commodities

Raw meat 
Cereals
Agricultural products n .e .s.
Coal
Mining products n .e.s.
Cereal products 
Meat and fish products 
Processed foods n.e.s.
Drink
Tobacco manufactures 
Coke
Refined mineral oil 
Chemicals n .e .s.
Iron and steel 
Non-ferrous metals 
Engineering products 
Ships etc.
Motor vehicles 
Aircraft
Vehicles n .e .s.
Metal goods n.e.s.
Textile fibres 
Textiles n .e .s.
Leather, clothing and footwear 
Building materials 
Pottery and glass 
Timber, furniture etc.
Paper and board
Paper, printing and publishing n.e.s 
Rubber products 
Manufactures n .e.s.
Construction
Gas
Electricity
Water
Transport and communications
Distribution
Services n.e.s.

Tobacco
Crude mineral oil 
Iron ore and scrap 
Non-ferrous ores and scrap 
Wood pulp 
Butler
Tea and coffee

Increases in the prices of British products

Attributable to: Total

increases m increases in increases in
the prices indirect home
of imported 

intermediate
taxes unit costs

inputs
P,

1 2 3 4

4.7 0.9 2.1 8.5
6.0 0.9 2.4 9.5
1.9 0.7 3.4 6.1
0.8 0.2 3.8 4.8
1.5 0.7 3.5 5.8
4.3 0.5 2.8 7.7
3.2 0.7 2.6 6.6
2.4 0.5 3.2 6.2
1.6 0.3 3.4 5.4
3.1 0.2 3.1 6.5
0.9 0.2 3.7 4.8

14.9 0.1 0.4 15.4
2.8 0.5 3.2 6.6
3.3 0.4 3.1 6.9
S.9 0.3 2.4 8.8
2.2 0.7 3.3 6.3
2.4 0.6 3.2 6.3
3.4 0.7 3.0 7.2
1.8 0.8 3.4 6.1
3.1 1.1 3.1 7.4
2.5 0.5 3.3 6.4
3.7 0.3 2.9 7.0
3.3 0.6 2.8 6.8
2.2 0.6 3.2 6.1
2.0 0.5 3.4 6.0
1.4 0.9 3.5 5.9
2.8 0.6 3.0 6.5
4.4 0.3 2.3 7.1
2.2 0.5 3.2 6.0
2.4 0.7 3.2 6.4
2.1 0.6 3.3 6.1
1.4 0.8 3.5 5.8
2.2 0.2 3.3 5.8
0.9 0.1 3.7 4.8
0.7 0.3 3.8 4.9
1.8 0.1 3.1 5.1
0.9 1.1 3.6 5.7
0.6 0.9 3.7 5.3

Increases in 
the prices 

of
competitive 

imports 
(rows 1.1-35) 

and
complementary 

imports 
(rows 36-42)

Pm
5

16.7

16.7

Increases In 
the prices 

of
competitive 

products 
sold on the 
domestic 

market

percentages

Increases In 
the prices 

of
exports

i

I

Note', For details of the categories see appendix I.
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to do with the figure of 4.7 per cent shown in column 1, which represents the average price 
rise of the imported intermediate inputs (feeding stuffs etc.) entering directly or indirectly into 

a unit of meat produced in Britain.
The series of total purchases in Britain, is obtained by weighting together p^, p^ 

and p^, the weights for p  ̂ being negative since exports enter into total supplies but are sold 
outside the British economy.

The first column of table III.7 shows the extent to which the rises in the prices of im
ported intermediate inputs affect the prices of domestic production in Britain. Import-intensive 
commodities, such as refined oil and non-ferrous metals, are affected most, while the prices

of coal, coke and services are very little changed.
The second column shows the consequences of tax increases charged to producers, 

including the fifty per cent increase in the selective employment tax and the withdrawal of the 
premium paid to manufacturers. These measures increased costs on average by rather less than 
one per cent, distribution and other services being among the groups most heavily affected. 
Purchase tax, excise duties and some other taxes on consumers' goods are excluded from this

calculation, the elements of p  ̂ being defined net of such taxes.
The third column shows the effect of our assumed 4 per cent increase in home unit costs

over and above the normal annual inflation. For most groups the figure is near to 3^ per cent, in
dicating that payments for labour and capital usually make up about seven-eights of the cost of 
a product; the remaining one-eighth or thereabouts Is accounted for by payments for imports and 
taxes. The main exception to this rule is refined oil (row 9), the cost of which is largely made 

up of imports of crude oil.

9 .  HOME U N IT  C O S T S  AND D E V A L U A T IO N

As we said in section 4 above, we have allowed for a steady rise in home unit costs 

to 1972 plus a once and for all increase associated with the rise in the average price of con
sumers' goods and services following devaluation. This is another area of uncertainty since 
the difficulty of restraining the inflation of industrial costs is well-known. At a socially and 
politically acceptable level of unemployment it is difficult to control the myriad of individual 
wage and price increases that collectively constitute such a threat to the stability of the eco
nomy. This being so, it is of interest to see how sensitive our conclusions are to variations 
in the rise of home unit- costs. An examination of this question, which separates the underlying 
rate of inflation from the once and for all inflationary impact of devaluation, is set out in

I
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T H E  IM P A C T  O F  D E V A L U A T IO N

Table IIL8
THE E F F E C T  ON TH E BALANCE OF TRADE IN 1972

OF A LTERN A TIV E ASSUMPTIONS ABOUT CHANGES

IN HOME UNIT COSTS

Once-for-all Change in 1
inflationary Impact Underlying rate home unit costs Balance of trade

of devaluation of inflation from devaluation in 1972
to 1972

(per cent) (per cent a year) (per cent) ( C million)

0 3
16 977

5 2

4 3
20 707

9 2

4 4
25 357

8 3

7 4 29 0
12 1 1

table III.8 above.

A comparison of the third and fourth columns of table III.8 shows that each additional

one per cent rise in home unit costs reduces the surplus in 1972 by some £70 million; and that
the surplus disappears if these costs rise by 9 per cent more than we have assumed in our main

calculations. The change in home unit costs is divided into a devaluation effect (first column)
and a trend effect (second column). Thus, on our calculations, a devaluation effect of 9 per cent
combined with an underlying rate of inflation of 2 per cent would have the same consequences
for home unit costs in 1972, and hence for the balance of trade in that year, as has the 4 per cent

devaluation effect and 3 per cent a year rate of inflation that we have assumed. The long-run
implications are, however, very different. If, as on our assumptions, the past rate of inflation
continues, the balance of trade, though temporarily improved, would eventually resume its down
ward course. By contrast, a reduction of the underlying rate of inflation to 2 per cent a year

might put the balance of trade on an even keel, and would certainly hold out better prospects
for the later 1970s.

d
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To sum up, devaluation by itself may do nothing to change underlying trends; its main 
effect is to provide a breathing space in which action can be taken to change them. If the export 
sales effort is insufficient or the incomes policy is only partially successful, then a new long
term policy involving, perhaps, a more flexible exchange rate ought to be considered.
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1. T H E  G E N E R A L  P I C T U R E

In this and the following chapter we shall spell out the details of our projections for 1972 which 
were presented in outline in section 5 of chapter III.

The way in which our estimates of the gross domestic product and its main components 
in 1972 are related to recent historical developments and to other estimates can best be seen 
graphically. Diagram IV. 1 shows the observed series from 1948 through 1968 together with a 

number of projections to 1972. In looking at this diagram it must be remembered that our cal
culations were done before the publication in February 1969 of The Task Ahead [32] by the 

Department of Economic Affairs. The projections of planned public expenditure in [32] were 
in some cases very different from those made by us on the basis of earlier government state

ments. We have compared these projections in detail elsewhere [4]. The principal difference 
Is that we project a larger rise In government current and capital expenditure and in investment 

in dwellings than is contemplated in [32]. Since there is broad agreement on feasible underlying 
growth rates In gross domestic product, net exports and Investment, this has the consequence 
that our projections of private consumers' expenditures are lower than the official ones 
published In February 1969. Since that date it appears that personal consumption has been more 
effectively controlled than had been expected, so that the official view as to its growth may 
now have been revised down to values approaching those obtained in our projections.

Our figure for the gross domestic product in 1972 is, by assumption, a continuation of 
the postwar trend. Of the components of domestic final demand, gross domestic investment in 
fixed assets, a relatively fast-growing item in the postwar period, is shown as growing a little 

faster than average to 1972 while consumption is shown as growing somewhat slower than
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THE GROSS DOMESTIC PRODUCT AND ITS MAIN COMPONENTS, 1949-1972
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average. The slowing down in the rate of growth is particularly marked in the case of private
consumers' expenditure; public consumption, while growing more slowly than in the past year
or two, is shown as growing a little above its postwar trend value. Exports are shown as grow
ing somewhat faster and imports as growing somewhat more slowly than their respective trends,
so that in 1972 exports are greater than imports. This has not happened since the late 19S0's.

Expressed in 1960 £'s the changes between 1966 and 1972 given by our calculations are
as follows. The gross domestic product rises by £ 5725 million, exports by £2260 million and
imports by £ 1625 million. This means that net exports rise by £635 million and domestic final
expenditure rises by £5090 million. Nearly half of this total, namely £2395 million, is accounted
for by the rise in gross investment in fixed assets and stocks; and the remainder, namely £2695

million, is devoted to consumption. Of this total, £ 1788 million goes to private consumers'
expenditure and £907 million goes to public consumption.

The composition of these figures is shown in some detail in table IV. 1. The following
paragraphs are intended to bring out the broad features of this table. Fuller comments on the
main components of the gross domestic product will be found in later sections of this chapter.

Private consumers* expenditure. The total is shown as growing by 9 per cent over the
six years to 1972. Of the constituent elements shown, only two grow relatively fast, motor vehicles

and other durables. The 37 per cent increase shown for motor vehicles represents a slackening of
earlier growth rates, while the 35 per cent Increase for other durables reflects the likelihood of

a considerable replacement demand following the heavy purchases of the late 1950's. Expendi
tures on housing, fuel and light and on the running costs of vehicles are shown as growing at
about twice the rate of the total. The remaining elements are shown as growing relatively little
and in one case, tobacco, as continuing to fall.

Public consumption. The total is shown as growing by 18 per cent, as it did in the pre
ceding six-year period. The fast-growing elements are education and, to a lesser extent, 'other'
expenditure. Expenditures on the national health service and on roads and public lighting grow
a little faster than the total, which is reduced by the fact that the large element of defence
shows a fall.

Gross investment in fixed assets and stocks. The total is shown as growing by 38 per
cent, that Is very slightly faster than in the two preceding six-year periods taken together.

0-S-
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■ yea, Table IV, 1
THE COMPONENTS OF THE GROSS DOMESTIC PRO D U CT. 1954-1972
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Private consumers’ expenditure 
a. Food (household expenditure)

Alcoholic drink 
Tobacco 
Housing 
Fuel and light 
Clothing and footwear 
Motor cars and motor cycles 
Other durables 

i . Other goods
j . Running costs of motor vehicles
k. Travel and communication services
l .  Other services (Including tourist balance)

Public consumption 
a. Military and civil defence 

National health service 
Education
Roads and public lighting 

e. Other

Gross investment i i  fixed asse ts  and stocks 
a. Social capital 

Dwellings
Industrial fixed assets:
(i) buildings and works 
(il) plant and machinery 
(iii) vehicles, ships and aircraft 
Stocks and work In progress

4. Domestic final expenditure ( 1 + 2  + 3)

Exports of goods and services 
a. Non-manufactures 

Chemicals
Machinery and transport equipment 
Other manufactures 

e. Services and adjustments

Imports of goods and services 
a. Food, drink and tobacco 

Raw materials 
Fuels
Semi-manufactures 
Manufactures 
Services and adjustments

7. Gross domestic product (4 + 5-6)

{mo Cmillion) (percentages)

1954 I960 1966 1972 1954-60 1960-66 1966-

14144 16971 19845 21633 20 17 9
3741 4255 4554 4710 14 7 3
791 954 1135 1184 21 19 4
996 1140 1113 1012 14 -2 -9

1452 1657 1964 2232 14 19 14
637 748 969 1146 17 30 18

1277 1647 1841 1935 29 12 5
257 568 885 1211 121 56 37
646 852 929 1257 32 9 35

1266 1581 1820 1933 25 15 6
207 453 858 1040 119 89 21
697 703 796 839 1 13 5

2177 2413 2981 3132 11 24 5

4231 4171 4936 5843 -1 18 18
2066 1593 1764 1672 -23 11 -5

671 818 984 1214 22 20 23
516 661 842 1180 28 27 40
146 144 175 213 -1 22 22
832 955 1171 1564 15 23 34

2961 4105 5579 7691 39 36 38
196 335 576 1050 71 72 82
728 754 1069 1597 4 42 49

582 943 1213 1452 62 29 20
1082 1448 2132 2895 34 47 36
373 625 589 697 68 -6 18

54 591 197 480 # # » 4 « #

21390 25838 30557 35645 21 18 17

4268 5147 6180 8440 20 20 37
374 438 643 971 17 47 51
185 312 459 781 69 47 70

1320 1637 2049 2632 24 25 28
1004 1110 1107 1414 11 0 28
1385 1650 1922 2642 19 16 37

4149 5562 6522 8147 34 17 25
1279 1508 1507 1486 18 0 -1
1073 1218 1215 1361 14 0 12
316 479 779 1132 52 63 45
372 671 899 1354 78 34 51
224 520 842 1338 132 62 59
885 1166 1280 1476 32 10 15

21509 25422 30215 35940 18 19 19

Changes

J

*

V 38 P«'



4 ^

J

F I N A L  D E M A N D S  IN 1972

A  A ^  • •

/  .

Despite the rearrangement of investment in fixed assets made in passing from our pre-devaluation 
to our post-devaluation calculations (see table III.4 above), investment in dwellings and in 
social capital are still the fastest growing elements; in each case the growth rates exceed those 
of the preceding period. The underlying growth in industrial fixed investment between 1966 and 
1972 is in fact very much in line with past trends, although this is somewhat obscured by strong 
cyclical effects. Investment in stocks is even more cyclical, so that levels envisaged for 1972 
cannot usefully be compared with levels in earlier years. In both cases our assumption of a 
normal 1972 is particularly important.

Exports. The total is shown as growing by 30 per cent, as opposed to 20 per cent in each 

of the two preceding periods. The acceleration is, of course, a direct result of devaluation. 

The fastest growing element is chemicals; growth in the large group of machinery and transport 
equipment is shown as continuing along its earlier trend.

Imports. The total Is shown as growing by 25 per cent, that is by more than in the pre
ceding period but by less than in the period 1954-60. Manufactures, semi-manufactures and fuels 
remain the fast-growing elements.

2. T H E  D E T A I L  O F  P R I V A T E  C O N S U M E R S ’ E X P E N D I T U R E

In this section we shall describe how we have estimated the elements of private con

sumers' expenditure in 1972 and then compare these estimates with the figures for our earlier 

reference years, 1954, 1960 and 1966. Here we shall work with our forty-odd categories of con

sumers goods and services based on the Blue Book classification. The results of converting
these estimates to the commodity categories used in our industrial analysis will be given in 
the next chapter.

In Exploring 1970 [8, pp. 12-3] we indicated how we had made our projections to 1970.

In brief, we started from assumptions about the growth in total consumption, deducted the public
component by extrapolating published government intentions and analysed the residue, namely
private consumers' expenditure, into eight broad groups, using the linear expenditure system.
In order to do this we needed price index-numbers for each of the groups and these we obtained
by extrapolating simple trends. We then applied a simplified form of analysis to each of the

groups and finally tried to check the plausibility of our results and modified them where this 
seemed desirable.

TTT
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This procedure has now been changed in two ways. First, our starting point here is an 
assumed growth in the gross domestic product rather than in total consumers* expenditure. Second, 
devaluation and the attendant measures to curb inflation lead to large departures from trend in 
the real purchasing power of private consumers and also in the relative prices of consumers* 
goods and services. This makes trend extrapolations either of prices or of real expenditures 
inappropriate without suitable modification. Accordingly, after using our former procedure to 
obtain ‘normal* projections, which we checked in various ways, we adjusted these estimates 
to take account of changes in relative prices and in total consumers* expenditure brought about
by devaluation and the subsequent government measures.

These adjustments involve the calculation of: (i) changes in total consumers* expenditure
arising from the balancing of competing claims on resources; (ii) the effect on relative prices 
of devaluation and of any additional inflation resulting from it and from the government measures 
required to reduce expenditure to the level derived under (i); and (iii) the effect of these changes 

in total consumers* expenditure and in relative prices on expenditures on individual goods and

services.
The main factors determining the permissible total of private consumers* expenditure 

have already been discussed. This total is 3-̂  per cent below the level shown in our pre-devalua
tion projection and the reduction is brought about partly through the movement of prices in rela
tion to incomes and partly through additional taxation. According to our calculations, the in
crease in import prices can be expected to raise the price index of consumers* goods and services 
by about 3 per cent. This we have assumed would give rise to a 4 per cent increase in money 
incomes which in turn would add a further 2 per cent to the price index, making 5 per cent in all. 
On the further assumption that the ratio of personal saving to personal income is unaffected, the 
net result is a 1 per cent reduction in consumers* expenditure at constant prices. The additional 
reduction needed to release resources for export and to prevent inflationary pressures from build
ing up depends on tax changes. A number of increases were announced immediately after de
valuation and in the 1968 budget. The effect of all these changes does not seem quite sufficient 
to bring about the total reduction required and in our calculations it is implicitly supplemented

by a small increase either in income tax or in the savings ratio.
The impact of these changes on the prices of consumers' goods and services is analysed 

in table IV.2. The analysis is similar to that presented in table III.7 and the two tables are 
superficially alike; but in this case the changes relate to consumers* rather than to producers 
prices. The two types of price differ in two respects: (i) consumers* prices include trade and

J
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Table 1V.2
THE E F F E C T  OF DEVALUATION ON THE P R IC E S  AND QUANTITIES

OF CONSUMERS* GOODS AND SERVICES

Increases in the prices of consumers' goods and services
(percent of pre-devaluation prices)

Consumers’ responses Effects on the volume of purchases i 
(percent of pre-devaluation quantities)

Attributable to : Total Relative Price Total Relative Total Combin<
increases price 1 substitution expenditure 1 price expenditure effect

Consumers’ goods and services 1 increases increases increases changes elasticity elasticity  1 effect effect
in import in other in taxes
prices industrial on

c o s ts t consumers’
expenditure

1 2 J 4 .5 6 7 8 9 10

1. Bread and cereals 4.0 3.3 0 7.5 0 -0 .3 0.1 0 -0 .3 -0 .3
2. Meat and bacon 4.1 2.9 0 7.2 -0 .3 -0 .4 0.3 O.l -1 .0 -0 .9
3. Fish 3.8 3.2 0 7.1 -0 .4 -0 .6 0.5 0.2 -1 .6 -1 .4
4. Oils and fats 3.6 3.3 0 7.0 -0 .5 -0 .3 0.1 0.1 -0 .3 -0 .2
5. Sugar, preserves and confectionery 3.4 3.5 0 7.0 -0 .5 -0 .5 0.4 0.2 -1 .3 -0 .9
6. Dairy products 3.7 3.3 0 7.1 -0 .4 -0 .6 0.4 0.2 -1 .3 -0 .9
7. Fruit 3.2 3.5 0 6.9 -0 .6 -1 .0 0.7 0.6 -2 .3 -1 .7
8. Potatoes and vegetables 3.2 3.5 0 6.8 -0 .7 -1 .0 0.3 0.7 -1 .0 -0 .3
9. Beverages ; 4.5 2.9 0 7.5 0 -0 .3 0.4 0 -1 .3 -1 .3

10. Other manufactured food 3.6 3.4 0 7.1 -0 .4 -1 .0 0.6 0.4 -2 .0 -1 .6
11. Beer 2.0 3.8 0 5.9 -1 .6 -0.6* 0.5 2.0* -1 .6 0.4
12. Wines, spirits, cider etc. 1.8 4.0 7.5 13.8 5.9 -1.0* 2.0 -7.0* -6 .6 -13 .6
13. Cigarettes I 2.7 3.6 6.8 13.6 5.7 -0 .3 0.5 -1 .7 -1 .6 -3 .3
14. Other tobacco j 2.6 3.6 6.5 13.3 5.4 -0 .3 1.0 -1 .6 -3 .3 -4 .9
15. Rent, rates and water charges 0.5 4.0 0.6 5.2 -2 .2 0 0.5 0 -1 .6 -1 .6
16. Maintenance etc. by occupiers 2.5 3.8 0.5 7.0 -0 .5 -I.O 1.2 0.5 -3 .9 -3 .4
17. Coal and coke 0.9 4.1 0 5.0 -2 .4 -0 .3 0 0.7 0 0.7
18. Electricity 0.9 3.8 0 4.8 -2 .6 -0 .3 1.0 0.8 -3 .3 -2 .5
19. Gas 2.2 3.5 0 5.8 -1 .7 -0 .3 1.0 0.5 -3 .3 -2 .8
20. Other fuels 8.6 2.1 0 10.9 3.2 -0 .3 1.0 -1 .0 -3 .3 -4 .3
21. Footwear 2.1 3.8 0.8 6.9 -0 .6 -0 .4 0.8 0.2 -2 .6 -2 .4
22. Other clothing 2.4 3.7 1.7 8.0 0.5 -0 .4 1.4 -0 .2 -4 .6 -4 .8
23. Motor cars and motor cycles 2.6 4.0 3.5 10.4 2.7 -1.0* 2.0 -5.2* -6 .6 -11.8
24. Furniture and floor coverings I 2.8 3.7 2.8 9.5 1.9 -1 .0 0.5 -1 .9 -1 .6 -3 .5
25. Radio, electrical and other durable goods 1 3.4 3.7 2.3 9.6 2.0 -1 .0 1.0 -2 .0 -3 .3 -5 .3
26. Household textiles etc. I 3.2 3.4 2.2 9.1 1.6 -1 .0 1.5 -1 .6 -4 .9 -6 .5
27. Hardware 3.7 3.6 2.2 9.8 2.2 -0 .5 0.5 -1 .1 -1 .6 -2 .7
28. Matches, soap etc. 3.6 3.6 0.6 7.9 0.4 -0 .2 0.2 -0.1 -0 .7 -0 .8
29. Books and magazines 2.2 3.9 0 6.1 -1 .4 -0 .5 I.O 0.7 -3 .3 -2 .6
30. Newspapers 2.2 3.9 0 6.1 -1 .4 -0 .2 0.5 0.3 -1 .6 -1 .3
31. Chemists’ goods 3.0 3.7 7.6 15.0 7.0 -0 .7 0.9 -4 .9 -3 .0 ! -7 .9
32. Miscellaneous recreational goods 3.8 3.4 2.2 9.7 2.1 -1 .0 1.5 -2 .1 -4 .9 -7 .0
33. Other miscellaneous goods 2.8 3.8 4.8 11.8 4.0 -0 .5 1.5 -2 .0 -4 .9 -6 .9
34. Running costs of vehicles 2.5 4.0 5.6 12.6 4.7 -1.0* 2.0 -5.2* -6 .6 -11.8
35. Rail travel 1.2 3.4 0 4.7 -2 .7 -0.5* 0 2.6* 0 2.6
36. Bus etc. travel 1.2 3.4 0 j 4.7 -2 .7 -0.5* 0 2.6* 0 2.6
37. Other travel 1.2 3.4 0 4.7 -2 .7 -0.5* 1.5 2.6* -4 .9 -2 .3
38. Communication services 1.2 3.4 0 4.7 -2 .7 -0 .6 1.6 1.6 -5 .2 -3 .6
39. Entertainment and recreational services 1.1 4.6 5.0 11.0 3.3 -I.O 1.0 -3 .3 -3 .3 -6 .6
40. Domestic services 0 4.0 0 4.0 -3 .4 -1 .0 2.0 3.4 -6 .6 -3 .2
41. Catering, insurance and other services 1.3 4.4 0 5.8 -1 .7 -1 .0 1.5 1.7 -4 .9 -3 .2

42. Income in kind 3.4 3.4 0.1 7.0 -0 .5 0 0.2 0 -0 .7 -0 .7

43. Expenditure by foreign tourists 7.5 0 0 7.5 0 -1.0» 0 7.5* 0 7.5*

44. Consumers’ expenditure abroad 12.0 0 0 12.0 4.2 -1 .0 2.0 -4 .2 -6 .6 -10.8

All consumers’ goods and services 7.5 0 0 I.O

T Including value added in ownership of dwellings, other non-profit making bodies and domestic service 

Price movements of related groups also taken into account

j t ;  I. ’  ? . I > I ,  ^ T.
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transport margins on the prices of goods as they leave the producer; and (ii) consumers' prices
include a number of indirect taxes, such as excise duties and purchase taxes, which are levied
at a later stage in the process of production and distribution, and are here debited directly to

consumers.
The first three columns of table IV.2 isolate the three components of price changes:

(i) increases in import prices; (ii) increases in home unit costs and taxes debited to producers
(here shown together); and (iii) increases in taxes debited to consumers. The fourth column shows
the resultant price changes: from the first row, lOO [(1.040 x 1.033 x 1) -  1] =7.5, apart from

rounding-off errors.
The fifth column shows the relative price changes: the average price increase of all

consumers' goods and services was 7.5 per cent and so the relative change in the price of meat
and bacon was 100 [(1.072/1.075) -  1] = 99.7 -  100 = -0.3 per cent and the corresponding re
lative change for wines and spirits was lOO [(1.138/1.075) -  1] = 5.9 per cent.

The effect of the changes in total consumers' expenditure and in relative prices on the
elements of consumers' expenditure was calculated using total expenditure elasticities and
price elasticities, based on the results of the linear expenditure system and on numerous time-
series and cross-section studies of household expenditure. These elasticities are shown iin

columns 6 and 7 of the table. The substitution effects are shown In column 8: taking cigarettes
as an example (row 13), the figure Is -0.3 x 5.7 = -1.7 per cent. The total expenditure effects,
which allow for the once-for-all 4 per cent increase In incomes, are shown In column 9: again for
cigarettes, the figure is 100 [(1.04/1.075) -  1] x 0.5 = -3.3 x 0.5 = -1.7 per cent. Finally, the

1 •  I * 4  • 1 ^ / \  t A  ^  A A  -  1 1 M  1combined effect is shown in column 10: —(1.7 + 1.7) = —3.4 per cent. Where the substitution
effects are marked with an asterisk, the price movements of related groups were taken into ac
count and the relationships are not quite so simple as those given In the above examples.

Most of the figures In column 10 lie in the range 0 to -12 per cent, Indicating consider
able differences in the impact of devaluation and the accompanying measures. It will be noticed
that, generally speaking, the effect of the reduction in total purchasing power, the income effect,
predominates over the relative price effect. The largest combined effects are found in cases,
like wines and spirits or motor vehicles, where the elasticities are comparatively high and where
the Increases in taxes payable by consumers are high too. Where these conditions are not present
even a relatively large effect due to increases in import prices may give rise to only a small
effect on consumption. This statement is illustrated by beverages (tea and coffee) and other food
Items.
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The outcome of the calculations described above is illustrated in table IV. 3.This table 
sets out our detailed estimates of private consumers^ expenditure in 1972 together with the usual 

comparative data for earlier years.
It can be seen from table IV.3 that the increases in the elements of food, drink and to

bacco over the years 1966-72 are mostly small and even negative in the case of tobacco and some 
items of food; and in most cases they imply a slower rate of growth or a faster rate of decline 
than in the preceding six-year period. The housing items increase moderately but more slowly 
than in the preceding period. The elements of the fuel group move very differently from one 
another; the orders of magnitude of the changes are in line with those set out in [9, p.84] for the 
category 'domestic' but are, generally speaking, a little smaller. The increase in clothing is

considerably less than in the preceding period.
In the case of radio and electrical goods, the large increase has already been noted as 

ho of the boom in sales of the late fifties. In 1955, the percentages of households owningan ec
1961washing machines, television sets and refrigerators were, respectively, 18, 35 and 10; in 

the corresponding percentages were 41, 80 and 26. Thus in these six years the percentages had 
more than doubled in every case. By i960 the markets for these durables appeared to be reaching
temporary saturation and table IV. 3 implies that the growth was relatively slow between 1960
and 1966. But the machines bought in the late fifties are likely to reach the end of their normal 
lives during our projection period and, on this basis, the National Institute in 1967 [17: May 
1967] suggested that 'the volume of sales of the four appliances [vacuum cleaners and the three

mentioned above] ... will rise at an average rate of around 1~ per cent per annum between 1965

and 1970'.
After this we come to a number of small changes where growth is noticeably slower than 

in the preceding six-year period. The running cost of vehicles (at constant prices) is shown as 
increasing much less than formerly, partly as a consequence of specific price and tax increases 
and partly as an income effect on a highly elastic demand. Rail travel is shown as increasing 
a little in contrast with its fall in earlier periods. Consumption by foreign tourists is shown as 
increasing a little and consumption abroad by British tourists is shown as flattening out after its

earlier steady rise.
Since our estimates were made, data have become available [25] for two out of the six 

years and so we can compare our projections of change for the period 1966-72 with the changes 
that have actually taken-place over the years 1966-68 and thus derive the implied changes over 
the years 1968-72. This is done in table IV.4 overleaf using the categories of the official quarterly
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Table IV. 4
PRIVATE CONSUMERS* E X PE N D IT U R E  AT CONSTANT PRICES 

A COMPARISON OF P R O JE C T E D  CHANGES, 1966-72.

WITH ACTUAL CHANGES, 1966-68

< I

li

I I

It

senes.

Consumers’ goods and services

1. Food (household expenditure)

2. Beer

3. Other alcoholic drink

4. Tobacco

5. Housing

6. Fuel and light

7. Footwear

8. Other clothing

9. Motor cars and motor cycles 

Furniture and floor coverings 

Radio and electrical goods etc 

Other goods 

Other services

14. All goods and services

Actual
changes
1966-68

- 0.6

7.1

15.9

-2 .3

1.5

Implied
changes
1968-72

1.5

-7 .7

-8 .5

10.2
6.4

18.2

44.0

percentages

Projected 
changes
1966-72

3

1
-9

14

18

8
5

37

58

14

5

At first sight this is not a very encouraging table: in many individual cases and in the 
aggregate, about half the change projected for the period 1966-72 had taken place in the first 

two years, leaving a roughly equivalent change for the final four years. Favourable exceptions 
to this statement can be found in footwear, furniture and floor coverings, radio and electrical 
goods etc. and ‘other services’: but these are to some extent counterbalanced by unfavourable 
exceptions in ‘other alcoholic drinks’, tobacco and ‘other clothing’. Against this first impression 
It can be said that devaluation and the attendant measures came in the second half of the two- 
year period, that the immediate response to devaluation was a spending spree and that only a 
part of the deflationary effect of the price and tax changes could be reflected in figures relating 
to 1968. If this were the case then we should expect the growth over the two-year period 1966-68

•5-
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to be in line with our pre-devaluation projection given in row 1 of table III.l above. This is in
fact so: increases of 12.3 per cent in six years and of 4.1 per cent in the first two imply an
increase of 7.9 per cent in the remaining four.

This comparison enables us to put the implications of our results for private consumption 
in a different way. The increase that normally takes place in two years must be spread out over 
four; for the time being, private consumption must grow at half its normal pace. This slowing
down of the rate of private consumption is confirmed by the most recent statistics available
at the time of publication: between the fourth quarter of 1967 and the second quarter of 1969, 
consumers’ expenditure, seasonally adjusted and at 1963 prices [25: October 1969], grew by 
0.5 per cent whilst gross domestic product grew by 2.7 per cent.
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3. T H E  D E T A I L  O F  P U B L I C  E X P E N D I T U R E

Plans for public expenditure, both current and capital, are set out up to 1969-70 in [35]. 

This White Paper also details the principal cuts which were made after devaluation. To these 
we have added an allowance for further cuts in Northern Ireland and by local authorities and 
we have carried the figures to 1972 by extrapolating the trends shown in government plans before 
the cuts were made. The figures in [35] are not altogether easy to interpret, partly because they 
are expressed at 1967 'survey prices’ and partly because the Treasury did not at that time dis
tinguish between purchases and transfers. However, with the aid of The National Plan [31], in 
which figures are presented in terms of both Treasury and national accounting categories, it is 
possible to make an approximate conversion. Some of these difficulties will disappear in the 

future when the new presentation of public expenditure described in [29] is adopted.
Table IV.5 overleaf sets out our estimates of public expenditure on goods and services, 

both current and capital, together with all capital expenditure on dwellings. We have included 
dwellings in the table because, although nearly half of them are built for the private sector, 
this type of expenditure is strongly influenced by government policy.

There is little to add to our earlier comments except that the fastest growing elements

are expenditures on various forms of social capital. The high level of capital expenditure on 
roads and public lighting in 1972, both in absolute terms and by comparison with the level in 
1954, is striking, particularly when contrasted with the relatively low level of capital expenditure 

on education.
In table IV.6 we compare as far as possible the changes between 1966 and 1972 implied 

by our projections with the actual changes between 1966 and 1968.
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Table IV. 5
PU BLIC EX PEN D ITU RE AND ALL INVESTMENT IN DWELLINGS, 1954-1972

1 ■

Levels
(I960 C million

Changes
(percentages)

1954 1960 1966 1972 1954-60 1960-66 1966-72

I. Public consumption 4231 4171 4936 5843 -1 18 18
a. Military and civil defence 2066 1593 1764 1672 -23 II -5
b. National health services 671 818 984 1214 22 20 23

c. Education 516 661 842 1180 28 27 40
d. Roads and public lighting 146 144 175 213 - I 22 22

e. Other 832 955 1171 1564 15 23 34

2. Investment in social capital 196 335 576 1050 71 72 82
a. National health service 19 35 75 155 84 114 107

b. Education 71 106 138 221 49 30 60

c. Roads and public lighting 23 88 176 335 283 100 90
d. Other 73 106 187 339 45 76 81

3. .Ml investment in dwellings 728 754 1069 1597 4 42 49

(public and private)

I

Table IV. 6

PU B L IC  E X P E N D IT U R E  AND ALL INVESTMENT IN DWELLINGS 
AT CONSTANT PR IC E S: A COMPARISON OF P R O JE C T E D  

CHANGES, 1966-72, WITH ACTUAL CHANGES, 1966-68

______________  percentages
Actual

changes
1966-68

1. Public consumption

2. Investment in social capital 30.7

3. .All investment in dwellings 

(public and private) 14.7

4. All public expenditure and 

investment in dwellings

Implied
changes
1968-72

11.4

39.3

30.0

18.3

Projected
changes
1966-72

18

82

55

30 7

1

i. .  '
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We have already seen that our projections to 1972 imply a continuation of past trends, 
and so it is not surprising that they are compatible with the actual changes in the first two 
years of the projection period. This result holds after allowance is made for the cuts which

followed soon after devaluation.

4 .  T H E  D E T A I L  OF  I N D U S T R I A L  I N V E S T M E N T  IN F I X E D  A SSE T S

In our model, as we have said, industrial investment in fixed assets is divided between 
replacements, calculated from data on past investment and estimates of the normal life-spans 
of assets, and extensions, calculated with the help of incremental capital-output ratios (ICORs).
The results of these calculations are set out in table IV.7 overleaf.

The estimates shown in this table were obtained as follows. An earlier volume in this 
[7] provided annual data on replacements and extensions over the period 1948-60 for theseries

thirty-one industry groups we were then using. These estimates have been brought up to 1966 
and extended to our present thirty-five industry groups. Replacements in 1972 were calculated 
in the same manner as before, using later figures of investment, and extensions were calculated 
by applying ICORs to the changes in output in 1972. These ratios were calculated on the as
sumption that capital is fully used in the peak years of cycles: for most industries there were 
four such years in the period 1948-65, namely 1950, 1955, 1960 and 1965. Thus we could estimate 
three sets of ICORs as a basis for our projections by dividing the change in capital stock by 
the change in output between successive peak years. We made separate calculations for buildings 

and works, plant and machinery and, finally, vehicles. We also made separate calculations for 
the different branches of the group transport and communications in view of their very different

characteristics.
For most industries, the ICORs for buildings and works and for plant and machinery 

showed fairly stable movements which gave us confidence in this method of projection, though 
it should be recognised that we applied our estimates to two successive normal years rather 
than to two successive peak years. The ICORs for vehicles, on the other hand, fluctuated violent
ly and so in this case we based our estimates on the whole period 1950-65 and did not attempt 
to allow for trend movements. In all our calculations we considered the possibility that there 
might be a time-lag between an increase in capital measured by accumulating investment and 
the corresponding increase in output, since investment statistics measure work done rather 
than completions and since It usually takes some time to get new equipment running normally. 
We found, however, that the use of earlier capital stock figures (leading output by one or two



F I N A L  D E M A N D S  IN 1972

Table IV.7
THE CALCULATION OF GROSS INDUSTRIAL INVESTMENT IN FIXED ASSETS IN 1972

L

I

i i  1

Industries

Agriculture etc.
Coal mining
Mining & quarrying n.e.s.
Cereal processing

5. Food processing n.e.s.

6. Drink
7. Tobacco
8. Coke ovens etc.

9. Mineral oil refining

10. Chemicals n.e.s.
11. Iron & steel
12. Non-ferrous metals

13. Engineering
14. Shipbuilding etc.
15. Motor vehicles

16. Aircraft
17. Vehicles n.e.s.

18. Metal goods n.e.s.

19. Textile fibres

20. Textiles n.e.s.

Leather, clothing & footwear 

Building materials 
Pottery fit glass 

Timber, furniture etc.
25. Paper & board

26. Paper, printing & publishing n.e.s
27. Rubber

28. Manufacturing n.e.s.

29. Construction
30. Gas

31. Electricity
32. Water

33. Transport & communications;
a. Rail transport
b. Road passenger transport
c. Road haulage
d. Sea transport
e. Ports and harbours
f. Airtransport
g. Communications

34. Distribution

35. Services n.e.s.

Transfer costs of buildings 

Total

denotes not available or not calculated 
denotes that the investment is included with road haulage

' — .. I I  I 'l  xm > i T ' s  ' i  < "  »  u  t  r '

Changes in 
industrial 
outputs ,  I

Incremental ca 
output ratios,

pital-
1972

Build ings and \

Investment levels, 1972 {1^60 C 

vorks 1 Plant and machinery

million)

Vehicles &11Buildings Plant Vehicles
1972-73 and and Replace - Exten Replace Exte n- Replace- Exten

AN
fixed

{ m O C m M works machinery ments sions Total ments sions Total } ments sions Total assets
1 2 3 4 5 6 7 S Q 10 11 12 13 14

69 1 0.203 0.102 14 61 1 75 1 60 14 74 1 21 1 28 177
-34 9 9 9 9 9 0 9 29 15 44 1 0 1 54

15 0.247 1.368 0.100 1 4 5 6 21 27 3 2 5 37
25 0.284 1.160 0.008 6 7 13 5 29 34 6 0 6 53
21 0.781 1.224 0.009 4 16 20 26 26 52 5 0 5 77
28 0.470 0.754 0.016 7 13 20 5 21 26 4 0 4 50
0 •  • 9 9 9 9 1 0 1 5 0 5 0 0 0 6

-8 1.400 9 9 0 0 -11 -11 13 -6 7 0 0 0 -4
92 0.050 0.550 0 1 5 6 24 51 75 0 0 0 81

158 0.120 0.824 0.009 3 19 22 55 130 185 8 1 9 216
73 0.507 2.110 0.012 3 37 40 50 154 204 2 1 3 247
54 0.250 I.S50 0.012 2 14 16 10 84 94 1 1 2 112

214 0.173 0.396 0.004 12 37 49 72 85 157 12 1 13 219
9 # # 9 9 9 9 1 0 1 6 7 13 0 0 0 14

102 0.200 0.404 0.002 3 20 23 24 4! 65 2 0 2 90
32 0.074 0.662 9 9 3 2 5 36 21 57 0 0 0 62
7 0 9 9 9 9 2 0 2 4 0 4 0 0 0 6

67 0.210 0.606 0.031 4 14 18 14 41 55 6 2 8 81
33 0.067 0.588 0.030 0 2 2 4 19 23 0 1 1 26

-32 • « 9 9 9 9 22 -2 20 37 12 49 4 1 5 74
18 0.030 0.500 0.017 6 1 7 7 9 16 3 0 3 26
42 0.630 0.990 0.068 2 26 28 8 42 50 7 3 10 88

5 0.330 1.16b 0.048 1 3 5 6 11 1 0 I 15
23 0.212 0.351 0.033 2 5 7 5 8 13 5 1 6 26
24 0.221 0.667 0.019 I 5 6 5 16 21 1 0 1 28
70 0.200 0.370 0.019 6 14 20 20 26 46 4 2 6 72

7 0.460 0.849 0.016 1 3 4 6 6 12 1 0 I 17
20 0.220 0.900 0.019 1 4 5 6 18 24 2 0 2 31

280 0.040 0.220 0.064 4 11 15 20 62 82 43 18 61 158
214 ♦ 4 9 9 9 9 9 67 76 37 50 87 1 0 1 164
95 1.000 3.900 0.007 18 71 89 141 285 426 2 1 3 518

4 1.680 2.500 0.092 18 7 25 13 10 23 1 0 . 1 49

-16 0.657 9 9 9 9 70 -11 59 5 4 9 55 -30 25 93
-22 9 9 0.113 9 9 1 1 2 2 -1 1 34 10 44 47

75 0.088 0.041 0.124 1 3 4 1 3 4 55 9 64 72
21 0 0 1.713 0 0 0 0 0 0 70 31 101 101
-2 9 9 0.194 9 9 11 5 16 5 0 5 1 • •  11 • 21
56 0.200 0.110 1.287 0 12 12 4 6 10 20 25 45 67
47 0.418 6.300 9 9 3 20 23 48 302 350 1 • • 1 • 373
77 1.600 1.500 0.183 11 123 134 54 116 170 108 14 122 426

258 1.922 0.872 0.180 22 496 518 30 255 285 62 46 108 911

9 9 9 9 63 63

286 1103 |l452 1 907 1988 2895 550 147 697 5044
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Table IV. 8
GROSS INDUSTRIAL INVESTMENT IN FIXED ASSETS, 1954-1972

Industries

Agriculture etc.
Coal mining
Mining and quarrying n.e.s.
Cereal processing 
Food processing n .e .s.
Drink
Tobacco
Coke ovens etc.
Mineral oil refining 
Chemicals n .e.s.
Iron and steel 
Non-ferrous metals 
Engineering 
Shipbuilding etc.
Motor vehicles 
Aircraft
Vehicles n .e.s.
Metal goods n.e.s.
Textile fibres 
Textiles n .e.s.
Leather, clothing and footwear 
Building materials 
Pottery and glass 
Timber, furniture etc.
Paper and board
Paper, printing and publishing n.e.s 
Rubber
Manufacturing n.e.s.
Construction
Gas
Electricity
Water
Transport and communications
Distribution
Services n .e.s.

Transfer costs of buildings

Levels
(J060 C million)

mo 1%6 1̂972

Total

41 55 55 63

2037 3016 3̂ 934 5044

9

J- -K f'-L.

years) made very little difference and so did not revise our projections on this account.
While the method just described seemed, on the whole, to work well, there were cases 

in which the ICORs were negative in some periods. These exceptional cases, indicated in table 
IV.7 by the symbol are not difficult to understand: generally speaking, capital was being
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substituted for labour at a time when output was falling. In all such cases and a few others we
gave up the use of ICORs and estimated investment in 1972 either by projecting past trends or by
examining the data published on investment plans as, for example, the indications given for the

fuel industries in [34].
If we now turn to table IV.8, we can see our projections of investment in their historical

context. In interpreting the table we must remember the highly cyclical nature of investment and

the consequent danger in taking changes between particular years to represent long-term trends
In general, the higher the output level of an industry, the higher the level of investment; but there
are marked differences in capital intensity between industries. For example, services n.e.s. and
engineering are both large industries and in both the investment is comparatively heavy, but
services n.e.s. is about three times as capital intensive as engineering.

The major differences between the changes In investment over the period 1966-72 and the
changes over the preceding periods are as follows. The present mineral oil refinery expansion
is expected to continue through 1972. Substantial expansion plans have been mentioned for iron
and steel and for ngn-ferrous metals; these should result In a high level of investment in both

industries through 1972. The aircraft Industry is expected to pick up again after the low in
vestment recorded over the early 1960's. The gas industry on the other hand shows only a small
Increase over the period 1966-72; but the 1966 level includes a substantial amount of preparatory

investment for exploiting the North Sea natural gas reserves. The electricity industry, one of the

major sources of Investment demand for plant and machinery, is expected to retrench slightly

in its Investment by 1972 as compared with 1966. Finally, services continue to have one of the
largest increases in investment both in proportionate and absolute terms.

In the case of industrial investment In fixed assets, it Is hardly meaningful to attempt to

gauge progress in the first two years of the projection period as we did with private consumers'

expenditure and with public expenditure and dwellings. Industrial investment shows considerable
short-term fluctuations, and added to this there are difficulties in reclassifying the limited quarter
ly information available so as to make valid comparisons. It would appear, however, that industrial
investment in buildings and works and In plant and machinery was, at constant prices, not much
higher in 1968 than it had been In 1966. At the same time, industrial investment In vehicles rose
very substantially between 1966 and 1968, the rise in fact greatly exceeding the 13 per cent that
we have projected for the whole six-year period. It should be noted that 1966 was a depressed
year for this form of investment while the level in 1968 was heavily inflated by ^abnormally
high investment In shipping.
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5. THE DETAIL OF INVESTMENT IN STOCKS
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We based our projections of industrial investment in stocks as far as possible on normal 
ratios of stocks to output calculated over the years 1956-66 from [26: 1967 issue]. These normal 
ratios were five-year moving averages of stocks divided by similar moving averages of output.

For the manufacturing group of industries we made separate calculations for materials 
and fuels on the one hand and for finished goods and work in progress on the other. The ratios 
of these moving averages showed fairly steady trends which we extrapolated to 1972 and 1973 
and applied to our projections of output for those years.

For the branches of distribution and for other industries we used a simplified version 
of the above method. In the case of distribution we related the stocks held in the different 
branches to the output of distribution as a whole. In the case of other industries we had no ap
propriate measure of output and so related stocks to the output of manufacturing.

Table IV. 9
THE CALCULATION OF INVESTMENT IN STOCKS IN 1972

Gross outputs 
(I960 £ million)

Stock-output ratios

Industry groups
M aterials 
and fuels

Finished goods and 
work in progress

1. Food, drink and tobacco

2. Chemicals and allied industries 

3- Metal manufacture

4. Engineering, shipbuilding and vehicles

5. Textiles, leather and clothing

6. Other manufacturing

7. Retail distribution

8. Wholesale distributors

Dealers in coal, machinery and materials

10. Other industries

1072 1973 I960 1972 1973 I960 1972 1973

3606 3685 0.138 0.120 0.118 0.127 0.147 0.148

4695 4934 0.081 0.063 0.061 0.111 0.073 0.070

3644 3733 0.081 0.068 0.066 0.091 0.120 0.123

12117 12533 0.098 0.084 0.082 0.225 0.321 0.329

3403 3430 p . 101 0.084 0.083 0.129 0.150 0.152

6689 6930 0.071 0.056 0.055 0.065 0.086 0.088

Investment levels, 1972 
(I960 C million)

Materials
and

fuels

Finished 
goods and 
work in 
progress

Total

3 18

3
19

21
10

21

Total

15

-3

32 38

34

27

27

48

480

J

depress- The results are set out in table IV.9, The reader who likes to do sums on the back of an 
envelope should be warned that in this table the stock-output ratios are shown to a smaller
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number of decimal places than were used in the actual calculations; this is why they do not
always lead exactly to the figures shown in the final three columns.

Two features stand out in this table. One is the marked tendency in the manufacturing
industries to reduce investment in raw materials and fuels and increase investment in finished
goods and work in progress. The other is the large concentration of stockbuilding in the engineer-
ing group; indeed this group accounts for approximately half of the total.

Since this form of investment, though subject to long-term trends, is, like investment in
fixed assets, highly erratic in the short run, there would be no point in comparing the changes
implied by our projections with the observed changes in the first two years of the projection
period. However, in order to get some idea of how our stockbuilding projections compare with
observed past trends, we have calculated the average percentage of stockbuilding in the gross
domestic product over the period 1954-66 at constant prices. This comes to 1.07 per cent. The
corresponding average for 1966-72 which emerges from our projections is 1.34 per cent, sug
gesting that, in the aggregate, the resources devoted to investment in stocks as a proportion
of the gross domestic product are likely to increase.

6.  THE DETAIL OF EX PO R TS

As was said in chapter III, we approached the projection of exports by first constructing

pre-devaluation estimates and then adjusting these for the effects of devaluation and the ac

companying measures and of our assumptions about changes in home unit costs. We began by
making two sets of estimates of exports of goods. The first set was based on series classified

by our own commodity groups and expressed in 1960 prices, which had been prepared by the
Department of Economic Affairs for use In connection with the input-output work of The National

Plan; we extrapolated these series to 1972. The second set was based on series prepared by

the National Ports Council and obtained by relating exported tonnages (classified under detailed
headings of the Standard International Trade Classification) to world trade and relative prices
(classified by broader categories). We converted these series to constant (1960) prices by com

paring past movements in the tonnage series with movements In the constant-price series prepared

by the Department of Economic Affairs; this meant re-classifying the tonnage series, but since
each of the detailed categories used by the National Ports Council fell predominantly into one
of our commodity groups, this re-classification could not be a significant source of error.

These two sets were compared and amended in the light of other information on probable

developments and were revalued at producers' prices by the deduction of trade and transport

I
!

i!

i
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argins. This gave us our preliminary estimates of exports of goods.
We now needed estimates of exports of services. These we obtained by converting to 

constant (i960) prices the current-price series given in the Balance oj Payments [28] and extra

polating them to 1972.
Finally, these pre-devaluation estimates were adjusted for the effect of price changes 

to give our post-devaluation estimates. The information about foreign trade price elasticities, 
on which these adjustments were based, is described in section 1 of appendix IV below. The 
results are set out in table IV.10 overleaf together with the usual comparative material.

One interesting feature that emerges from this table is that British exports appear to be 
getting more concentrated on a few commodity groups, although such a conclusion depends to 
some extent on the commodity classification adopted. In 1954, exports of the four categories 
engineering, motor vehicles, transport and services n.e.s. accounted for 49.7 per cent of total 
exports. This percentage rose to 50.1 per cent in i960 and 50.9 per cent in 1966, and is pro

jected to 51.4 per cent in 1972.
The 37 per cent growth in total exports shown in table IV.10 is matched in the preceding 

six-year period by a figure of 22 per cent. This accelerated growth in the projection period is 
reflected, in varying degrees, in all the estimates for the major exporting industries and in many 
of the estimates for the minor exporting industries. A striking example is the projection for 
textiles n.e.s., which suggests a reversal of the post-war downward trend. A contrary example 
is provided by aircraft which, in our calculations, falls between 1966 and 1972. But in this case 
the year of comparison is important: exports of aircraft in 1966 were more than double their 

average over the preceding five years and were again reduced in 1967.
Some of the changes shown in the table can be related to other aspects of our projections. 

Where domestic demand is restrained, exporters will be particularly inclined to take advantage 
of the greater profitability of exports brought about by devaluation. Thus the reversal of the 
trend in textiles n.e.s. just referred to and the accelerated growth in exports of leather, clothing 
and footwear are associated with the small growth in domestic demand due to restraints on private 
consumers^ expenditure. They may also owe something to the rapid growth of the man-made fibres 
industry: the capacity of this industry doubled between 1960 and 1966 and was expected to 
double again by the end of 1968; at the same time prices fell and are likely to continue to fall 
in the projection period. Drink, in particular spirits, is another group likely to be adversely 
affected by taxation and constraints on consumption, while stocks of matured whisky have been 
rising rapidly over the past decade; these factors will give producers every incentive to maintain
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Table IV.lO
EXPORTS, 1954-1972

Commodities

Raw meat 
Cereals
Agricultural products n .e .s.
Coal
Mining products n .e .s.
Cereal products 
Meat and fish products 
Processed food n .e .s.
Drink
Tobacco manufactures 
Coke
Refined mineral oil 
Chemicals n .e .s.
Iron and steel 
Non-ferrous metals
Engineering products 
Ships etc.
Motor vehicles 
Aircraft
Vehicles n*e.s.
Metal goods n .e .s.
Textile fibres 
T extiles n .e .s.
Leather, clothing and footwear 
Building materials 
Pottery and g lass 
Timber, furniture etc.
Paper and board
Paper, printing and publishing n .e .s 
Rubber products 
Manufactures n .e .s .
Construction
Gas
Electricity
Water
Transport and communications
Distribution
Services n .e .s.

Total commodity exports

Coverage adjustments

Total exports and re-exports

• Comprising re-exports (including diamonds), apart from a small handling margin, and expenditure by foreign 
tourists e tc ., in Britain, less returned goods for process and repair. See also appendix IV, section 3.

Levels Changes
(1960 C million) (percentages)

1954 1960 1966 1972 1954-60 1960-66 1966-72

4 9 20 33 125 122 65
4 6 23 13 50 283 -43

23 21 32 43 17 19 34
52 17 10 18 -6 7 -41 80
6 12 22 34 100 83 55

10 12 15 23 20 25 53
4 9 13 19 125 44 46

68 73 89 122 7 22 37
58 83 141 253 43 70 79
21 18 21 14 -1 4 17 -33

8 13 12 15 63 -8 25
76 108 137 177 42 27 29

185 312 459 781 69 47 70
131 195 222 296 49 14 33 ■
55 93 101 117 69 9 16

718 824 1030 1381 15 25 34
92 82 86 88 -11 5 2

351 548 622 915 56 14 47
75 141 279 206 88 98 -2 6
84 42 32 42 -5 0 -2 4 31

157 157 174 209 0 11 20
40 50 106 202 25 112 91

342 298 209 254 -1 3 -3 0 22
50 63 80 118 26 27 48
26 23 14 15 -1 2 -3 9 7
38 44 48 61 16 9 27
4 7 8 13 75 14 63

26 32 26 26 23 -1 9 0
88 100 117 167 14 17 43
40 45 53 73 13 18 38
47 51 52 60 9 2 15

0 2 3 5 •  • 50 67
■ 0 0 0 1 •  • # ^ # #

0 1 2 4 •  • 100 100
0 0 0 0 •  • •  # # #

645 759 975 1394 18 28 43
85 104 128 161 22 23 26

408 450 518 649 10 15 25

4021 4810 5879 8002 20 22 36

247 337 30! 438 36 -11 46

4268 5147 6180 8440 21 20 37

t

31 Iff i m
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the high rate of growth of exports achieved over the years 1960-66.
The important group of metal-based industries benefits from a rapid increase in world 

demand and also, in our projections, from the effect of devaluation. This group of exports has 
suffered in recent years from long waiting times and from failures to match production with the 
requirements of Individual customers. As we suggested in section 6 of chapter III, devaluation, 
by making possible Increases in export margins as well as reductions In dollar prices, should 
make efforts to correct these difficulties rewarding to exporters.

7. THE DETAIL OF IMPORTS

Our projections of Imports were made in considerable detail by methods which are des
cribed in section 1 and 2 of appendix III below. In most cases they are based on econometric 
analyses of post-war time series, principally the series on Imports published In the Annual 
Statement oj Trade [30]. These analyses will be fully described In our next progress report [10]. 
In the meantime, the relationships used for our 1972 projections are given In the appendix.

The results of our calculations for our 83 sub-commodities are set out In table IV.11, 

together with the usual comparative material. The numbered rows in. this table relate only to 
retained visible Imports (goods as opposed to services); the adjustments needed to reach total 
Imports are given In the lower part of the table. For a better understanding of the figures, several 
points should be made clear.

In the first place, the reader may be surprised at the appearance of non-zero entries In 
the row for services n.e.s. in a table relating only to visible imports. In fact these entries do 
not relate to services but to a miscellaneous lot of perfectly visible objects, such as works of 
art and films, which do not fit Into any of our commodity categories; since they are connected 
to a large extent with entertainment and ‘community services' we have followed the Standard 
Industrial Classification and have Included them among services n.e.s.

In the second place, it will be noticed that some of the commodities listed among the 
complementary imports (rows 36 through 42) are commodities, such as Iron ore, woodpulp and 
butter, which can be, and indeed are, also produced in Britain. We have treated them as comple
mentary to emphasise the fact that in each case about 90 per cent of the supply, or even more, 
comes from abroad.

In the third place, contrary to our usual practice of valuing goods at producers' prices 
and treating transport and other charges as ‘margin' activities, that is as separate commodities, 
imported goods are valued inclusive of freight and insurance in line with the treatment

9
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Table IV.11
IMPORTS, 1954-1972

n
n

Sub-commodities

Levels
{1Q60 C million)

Beef
Mutton
Other raw meat 
Wheat
Barley and maize 
Other cereals 
Fish
Fruit and nuts
Vegetables
Potatoes
Sugar
Eggs
Cocoa beans 
Hides 
Fur skins 
Oilseeds 
Raw rubber
Other agricultural products 
Coal
Mining products n .e .s.
Meat and fish meal 
Other cereal products 
Bacon and ham 
Meat products 
Fish products 
Dairy products 
Cheese 
Fruit products 
Vegetable products 
Fats
Cocoa products 
Other processed foods 
Drink
Tobacco manufactures 
Coke
Refined mineral oil 
Oilcake
Animal and vegetable oil
Fertilisers
Synthetic rubber
Plastics
Other chemicals
Ferro-alloys
Other iron and steel
Unworked non-ferrous metals
Worked non-ferrous metals
Engineering products
Ships etc.
Motor vehicles 
Aircraft

1954 1960 1966

Changes 
(percentages)

1972 I 1954-60 1960-66 1966-72

90 102 93 45 13 -9 -52
62 74 61 70 19 -1 8 15
25 29 33 25 1 14 -24
88 104 102 66 18 _■ > -35
48 80 71 108 67 -11 52

/ 16 17 22 129 6 29
10 16 19 26 60 19 37
84 94 112 121 12 19 8
24 30 32 30 25 7 -6
6 11 !0 10 83 -9 0

no 100 96 75 -9 -4 -22'
26 8 5 1 -6 9 -3 8 -8 0
30 22 23 21 -2 7 5 -9
29 20 19 13 -31 -5 -32

:> 8 10 9 60 25 -1 0
67 54 41 44 -1 9 -24 7
68 41 52 53 -4 0 27 2
38 33 28 33 -13 -15 18

1 1 I -9 6 0 0
32 41 48 72 28 17 50
6 8 14 15 33 75 7

30 27 17 19 -1 0 -37 12
n 102 100 100 36 —2 0
62 68 59 48 10 -13 -19
16 31 33 46 94 7 39
7 10 10 10 43 0 0

32 32 34 37 0 6 9
51 63 70 82 24 11 17
27 31 40 44 15 29 10

0m/ 17 15 16 143 -1 2 7
15 19 22 16 27 16 -2 7
23 26 29 28 13 12 -3
29 43 57 58 48 33 mm

1 7
t m 4 6 100 100 50

0 0 0 0 0 0 0
87 146 240 282 68 64 18
19 37 31 25 95 -1 6 -1 9
46 53 65 52 15 23 -2 0

9 17 17 21 89 0 24
3 14 14 15 367 0 7

10 30 66 186 200 120 182
86 117 235 313 36 101 33

4 16 20 31 300 25 55
26 84 75 61 223 -11 -1 9

171 249 255 302 46 7 18
2 9 12 31 350 33 158

119 353 504 812 113 99 61
3 16 14 24 433 -13 71
8 33 75 107 313 127 43

30 59 38 50 97 -3 6 32

I

.1
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Table IV.11 (continued) 
IMPORTS, 1954-1972

Sub-commodities

l.eveis
(J960 C million)

Changes
(percentages)

1954 1960 1966 1972 1954-60 1960-66 1966-72

17 Vehicles n .e.s. 3 12 7 11 300 -42 57
18 Metal goods n.e.s. 17 42 75 126 147 79 68
19 Textile fibres 269 255 234 152 -5 -8 -35
20.1 Cotton textiles 24 73 68 133 204 -7 96
20.2 Other textiles 52 - 68 88 148 31 29 68
21 Leather, clothing and footwear 30 67 65 65 123 -3 0
22 Building materials 6 10 22 38 67 120 73
23 Pottery and glass 7 13 17 40 86 31 135
24.1 Timber 165 216 215 304 31 -1 41
24.2 Railway sleepers etc. 14 12 7 4 -14 -42 -43
24.3 Furniture and other timber products 10 14 24 26 40 71 8
25 Paper and board 53 93 113 193 ; 76 22 71

26 Paper, printing and publishing n.e.s. 6 14 24 39 133 71 63

21 Rubber products 3 11 25 66 267 127 164

28 Manufactures n.e.s. 8 24 36 79 200 50 119

29 Construction 0 0 0 0 0 0 0
30 Gas 0 0 13 0 0 ♦ i • # 1

31 Electricity 0 0 2 3 0 50

32 Water 0 0 0 0 0 0 0

33 Transport and communications 0 0 0 0 0 0 0
34 Distribution 0 0 0 0 0 0 0

35 Services n.e.s. 10 21 35 40 110 67 14

36 Tobacco 86 101 73 70 17 -28 -4
37 Crude mineral oil 207 332 524 846 60 58 62

38.1 Iron ore 57 88 78 111 54 -11 42

38.2 Iron and steel scrap 13 5 0 0 -62 • # 0
39.1 Manganese ore 7 7 5 6 0 -2 9 20

39.2 Precious ores 18 17 29 15 -6 71 -48

39.3 Non-ferrous residues 5 5 11 17 0 120 55
39.4 Other non-ferrous ores 47 60 61 76 28 •>

to 25

40 Woodpulp 84 122 128 149 45 5 16
41 Butter 84 121 137 139 44 13 2
42 Tea and coffee 117 120 120 132 3 0 10

1
Total retained visible imports 3274 4419 5275 6710 35 19 27 1

Valuation and coverage adjustments* 91 233 292 194 156 25 -34

Total commodity imports 3366 4652 5567 6904 38 20 24

Other coverage adjustments'*’ 783 911 955 1243 16 5 30 1

Total imports 4149 5563 6522 8147 34 17 25 ]

Comprising carriage, insurance and freight adjustments, coverage and valuation adjustments allocated to commodities, and 
imports of services. See appendix III.3.

Comprising re-exports (including diamonds^ and British consumers' expenditure abroad less returned goods and goods for 
process and repair. See appendix III.3.

. .  J
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adopted in [30]. This means of course that all the figures in table IV.11 are slightly swollen by
the value of these invisible imports. In the aggregate, however, transport and service charges
can be distinguished separately, as can be seen from table A. 8.

Let us now look at the salient features of table IV.11. As we saw In table IV.1 above,
our projection of food imports as a whole shows little change from its level in 1966 which, in
turn, was very near to Its position In 1960. Table IV.11 fills in the details. The imports of several
raw food-stuffs may be expected to fall, partly as a consequence of increased domestic pro
duction and partly as a consequence of the slowing down of demand. The imports of processed
foods, on the other hand, are expected, generally speaking, to remain on trend. Imports of drink.
mainly wines and spirits, and of tobacco, raw and manufactured, are both close to their level
in 1966.

In total, our projection for raw materials In 1972 is 12 per cent above the level of 1966.

Agricultural materials do not contribute very much. More Important are mining products n.e.s.,
unworked non-ferrous metals, Iron ore, timber and woodpulp. Imports of textile fibres show a

substantial fall as a consequence of the growth in the British production of man-made fibres.

Our projections of a 45 per cent increase In fuels as a whole is made up almost entirely of oil
• • « « « •  ^  ^  •  •a 62 per cent Increase in crude oil and an 18 per cent increase in refined oil.

The 50 per cent increase In semi-manufactures as a whole arises from fairly large in
creases in most of the constituent categories, particularly plastics, chemicals n.e.s., textiles,
paper and board, and rubber products. The 59 per cent increase in manufactures is largely ac

counted for by Imports of engineering products, motor vehicles, aircraft, metal goods n.e.s. and
manufactures n.e.s.

8. THE BALANCES OF FOREIGN TRADE IN COMMODITIES

In this section we bring together our estimates of exports and imports to provide a picture

of the net contribution of each commodity group to the trade balance. This could be done Iin
several ways, depending on the extent to which Indirect effects were taken Into account. At one
extreme one might attempt to bring Into the calculation all external receipts and payments gene
rated by the production of a commodity; for instance, mineral oil refining has important effects
on the external balances for crude oil, shipping, interest, profits and dividends, and movements

In long-term capital. At a less ambitious level, one might restrict the calculations to the value
of commodity trade, trying to allocate complementary imports to the competitive product groups
responsible for them. Finally, as in table IV.12 opposite, one might record simply exports minus
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Table IV. 12
NET EXPORTS AND CHANGES IN COMPETITIVENESS, 1954-1972

Commodities

Net exports
{I960 C million)

Change in competitiveness 
(percentages)

1954 1960 1966 1972 1954-60 1960-66 1966-72

I.l Raw meat -174 -196 -167 -106 -12 14 29
1.2 Cereals -139 -195 -167 -182 -38 14 -7
1.3 Agricultural products n.e.s. -474 -405 -413 -390 13 -2 5
2. Coal 30 16 9 17 -19 -3 9 73
3. Mining products n.e.s. -26 -29 -2 6 -38 -8 6 -17
4. Cereal products -27 -22 -18 -1 0 11 9 17
5.1 Meat and fish products -149 -192 -178 -176 -21 7 1
5.2 Processed food n.e.s. -9 0 -122 -136 -111 -14 -5 8
6. Drink 29 40 82 194 13 33 56
7. Tobacco manufactures 20 16 17 8 -18 5 -36
8. Coke 8 13 12 15 63 -8 25
9. Refined mineral oil -1 0 -38 -107 -103 -17 -27 1

10. Chemicals n.e.s. 12 46 31 169 9 -3 16
11. Iron and steel 10] 94 127 204 -4 11 24
12. Non-ferrous metals - 1 1 8 -166 -168 -215 -21 -1 -13
13. Engineering products 602 569 521 561 -4 -4 3
14. Ships etc. 85 50 61 52 -35 10 -8
15. Motor vehicles 343 510 547 808 47 6 37
16. Aircraft 46 84 199 154 36 5 -13
17. V'ehicles n.e.s. 81 30 25 31 -5 9 -9 15
18. Metal goods n.e.s. 135 104 90 65 -17 -7 -10
19. Textile fibres -224 -200 -128 49 8 24 52
20. Textiles n.e.s. 272 163 55 -27 -2 6 -25 -23
21. Leather, clothing and footwear 20 -6 15 51 -3 3 16 25
22. Building materials 20 13 -6 -23 -2 2 -64 -42
23. Pottery and glass 31 31 31 21 0 0 -15
24. Timber, furniture etc. -185 -235 -222 -320 -2 6 5 -41
25. Paper and board -2 6 -60 -84 -168 -44 -1 9 -62
26. Paper, printing and publishing n.e.s. 82 70 68 114 -13 -2 28
27. Rubber products 37 34 28 5 -7 -11 -2 9
28. Manufactures n.e.s. 39 26 14 -20 -24 -1 6 -38
29. Construction 0 2 3 5 ♦ 4 •  • • •

30. Gas 0 0 -13 1 • # •  # 4 %

31. Electricity 0 1 0 1 % % •  •

32. Water 0 0 0 0 •  *

33. Transport and communications 750 820 1086 1490 13 38 47
34. Distribution 80 94 115 161 18 22 40
35. Services n.e.s. 187 179 175 360 -1 -1 24

36-42Complementary commodities -724 -978 -1166 -1554 • • • # # 4

Valuation and coverage adjustments -525 -574 -654 -800 •  4

Total net exports 119 -416 -342 293 -6 1 5

J

imports of competitive product groups without attempting to analyse either complementary imports 
or-the various adjustments involved in passing from the trade statistics to a complete statement 
of the balance of trade.

f
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This third method is mainly designed to throw light on the competitiveness of different 
branches of British industry and thus supplement our remarks in section 6 above on the importance 
of different groups of exports. In interpreting table IV.12, it must be remembered that actual ob
servations rarely coincide with'equilibrium' conditions in which world trade is slowly and steadily 
adapting to slow and steady changes, such as a gradual shift in comparative advantages or the 
development of new inventions and new skills; passing or sudden influences, such as a pro
longed strike or the appearance or disappearance of some trade barrier, are always at work in
one part of the system or another, upsetting the equilibrium. The series of observations on which 
our estimates are based are all likely to have been subject to such Influences in different degrees 
at different times. In spite of this, the relatively steady factors appear to predominate, so that it 
is possible to draw some conclusions even from these simple calculations.

The first four columns of table IV.12 show the course of net exports from 1954 to 1972; 
the last three give a measure of changes in competitiveness. This measure is defined as the 

change In net exports between two years divided by the total trade (exports plus imports) In the 

first year. Thus for raw meat, the change In competitiveness is measured as 100 x [ (— 198) —
4

( -  172)] -r (4 + 178) = -  12, where exports and imports of raw meat in 1954, expressed at I960 

prices, were £4 million and £178 million respectively.
The absolute figures in the table show the large net contributions to Britain's balance 

of trade which come from engineering products, motor vehicles and transport and, to a smaller 

extent, from iron and steel, aircraft and services n.e.s. By 1972 we expect considerable net 
contributions from drink and from chemicals n.e.s. and we expect that past deficits in respect of 
textile fibres will be converted into a surplus. Throughout the period, deficits appear in all 
agricultural and food groups, though we expect the deficit In respect of raw meat to have lessened 

significantly by 1972. Other sizeable deficits appear in refined mineral oil, non-ferrous metals, 
and timber and furniture. We expect the deficit on paper and board to have grown substantially 

by 1972, though this is to some extent offset by an increased surplus on paper, printing and
publishing n.e.s. The diminishing surplus on textiles other than textile fibres is converted into 
a deficit.

The figures for changes in competitiveness provide a better guide to changes in the 
International specialisation of production, since they allow for differences In the magnitude of 
trade between the different commodity groups. In comparing the three periods It should be re
membered that 1960 was a boom year for Imports, but in spite of this a number of tendencies 

emerge fairly clearly. The commodity groups with a major net contribution to the balance of trade
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which generally increase in competitiveness are drink, chemicals n.e.s., motor vehicles, textile 
fibres and transport; some Improvement also takes place in agricultural and food products, parti
cularly in the case of raw meat. The groups which consistently decrease in competitiveness are 
metal goods n.e.s., textiles n.e.s., paper and board, and manufactures n.e.s. The important en
gineering group, according to our measure, does not quite hold its own until the projection period, 
with the result that its absolute net contribution is significantly smaller at the end of the period 
than it was at the beginning. It would thus appear that considerable shifts are taking place in 
Britain’s international specialisation.
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1. THE REMAINING S T E P S

In the preceding chapter we set out our estimates of the components of final demand: consumption, 

investment and net exports. In this chapter we shall, first, convert these components wherever 
necessary to the 45 categories of our commodity classification, second. Introduce the missing 
elements, namely Intermediate demands and gross outputs, and, third, set out In detail the ba
lances of supplies and demands. Finally, we shall indicate what our estimates Imply about 

changes In the productivity of labour between 1966 and 1972 and check that they are not im

plausible prima jade  on the ground that altogether more labour would be required than Is likely 
to be available.

2. CLASSIFICATION CONVERTERS

I i

As in Exploring 1970, the change from one classification to another Is effected by means 

of a classification converter. Generally speaking, this is simply a coefficient matrix of dimensions 
commodity x consumers goods and services, say, in which the elements In each column add up 
to one. The element in row and column k of such a matrix shows the proportion of good or 
service k which consists of commodity j : the proportion of clothing, for instance, which consists 

of textile products. As we have said, we follow the usual practice of recording product flows 

at producers values (including Indirect taxes debited to producers) and of treating trade and 
transport charges on outputs as ^margin’ activities which are paid for separately by the buyer. 
Thus, to continue with the example, the value of the consumers* good ‘clothing* is made up of 
the value of such commodities as textiles, leather clothing and footwear, rubber products, trans
port and distribution, plus indirect taxes, such as purchase tax, debited directly to consumers.
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For private consumers' expenditure and public consumption, classification converters 
were built up for 1954, 1960 and, provisionally, 1963. Wherever possible, information was obtained 
for other years as well. As a rule, the converters for 1972 are based on simple extrapolation, 
but in a few cases an attempt was made to allow for expected future changes. For example, the 
proportion of the consumers' good 'clothing' consisting of the commodity ‘textiles' (which is 
defined to include hosiery and knitwear) has been rising substantially as a result of the de
velopment of circular knitting and the consequent substitution of knitted for cut and sewn gar
ments. Reasonably accurate annual series can be obtained for this coefficient by deriving domestic 
sales of hosiery and knitwear from statistics of production, imports and exports; on this evid
ence, we expect further rises between 1966 and 1972.

In some cases the proportional type of converter was not used and the commodity com
ponents of an expenditure category were related linearly rather than proportionately to their 

total. For instance, our import functions imply that butter is substituted for margarine as con
sumers’ expenditure rises and that additional expenditure on beverages goes more on coffee than 
on tea. Again, since most types of labour are likely to be fully employed, we have assumed that 
payments of wages and salaries vary proportionately less than the other components in all forms 
of public consumption.

For investment in fixed assets, we started from the classification of industrial investment 
by product groups, namely buildings and works, plant and machinery, and vehicles, given in 
table I\'.7 above. The conversion of these three broad categories into commodities was made by 
means of three classification converters, in this case of dimensions commodity x industry. The 
results of these parallel calculations were then added together to give the commodity composition 
of industrial investment in fixed assets. Essentially similar calculations were made in respect 
of social capital and dwellings, both of which consist mainly of the commodity 'construction', 
and the results were then combined with those for industrial Investment to give the commodity

composition of total Investment in fixed assets.
For investment in stocks several conversions were necessary. First, wedivided the stock 

changes shown in table IV.9 among our 35 industry groups, largely with the help of more detailed 
stock-output ratios derived from the annual censuses of production over the period 1958-62. 
Second, we used our 1972 input-output coefficient matrix to convert each industry’s stockbuilding 
of materials and fuels into the component commodities on the assumption that the total for any 
•industry could be divided in the proportions in which stockable goods enter into that industry's 
input structure. Third, we treated the stockbuilding of finished goods and work in progress by an

j
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industry as consisting of that industry's principal products.
For exports, no conversion was needed since the estimates in table IV.10 are already 

classified by commodities. For imports, the estimates for sub-commodities shown in table IV. 11 
had to be aggregated into commodities; and adjustments had to be made to allow for differences 
in valuation and coverage between the Annual Statement oj Trade [301 and the Red Books on the 
balance of payments [28]. Imports are valued inclusive of freight and insurance and so estimates 
of the components of these Items paid to British shipping and insurance firms had to be deducted 
from Imports of transport and of services n.e.s.

3. INTERMEDIATE DEMANDS

The remaining component of demand consists of the materials, fuels and other Inter

mediate inputs needed by the various branches of production. These quantities are derived from 

our estimates of final demand by means of input-output relationships. The coefficients for 1972 
which we have used are set out in appendix II, which also contains a brief account of the means 
by which they were estimated and a discussion of the results of using them rather than the cor
responding coefficients for 1960. While there is general agreement that Input-output coefficients 
change, projections continue to be made on the basis of input-output tables that are seriously 
out of date. As table A. 5 below shows, this practice would, in the present instance, have 
Introduced serious distortions into our disaggregated analysis, although It would have made little 
difference to the estimate of the total demand for all forms of intermediate product by all branches 

of production. The results of this analysis excuse the neglect of intermediate product in highly 

aggi'egated models, which use the concept of net output, and at the same time justifies the efforts 
made to measure changes in coefficients In disaggregated models like the present one.

4. THE GROSS O U TPU TS OF COMMODITIES

The estimates of commodity outputs in 1972 which follow from our assumptions are set 

out In table V.l together with the usual comparative data for 1954, I960 and 1966. These outputs 
are valued at the producers prices of 1960 and It should be noted that they are grass; that is to 
say they consist of all sales and net additions to stocks without deduction of intermediate Inputs.

In constructing the estimates for the past we have relied mainly on the official indices 
of Industrial production and other output, published In the Blue Book, the Annual Abstract and 
elsewhere. While these purport to measure net output, they are probably at least as reliable 
as measures of gross output, since most of the Indicators used relate to gross output. Better
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Table V. 1
GROSS COMMODITY OUTPUTS, 1954-1972

Levels
{1Q60 C million)

Changes
(percentages)
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Commodities
1954 1960 1966 1972 1954-60 1960-66 1966-72

1.1. Raw meat 350 457 542 652 31 19 20
1.2. Cereals 141 178 249 311 26 40 25
1.3. Agricultural products n.e.s. 802 893 993 1141 11 11 15
2. Coal 961 857 777 537 -11 -9 -31
3. Mining products n.e.s. 92 107 147 217 16 37 48
4. Cereal products 836 956 1063 1188 14 11 12
5.1. Meat and fish products 224 230 310 354 3 35 14
5.2. Processed food n.e.s. 817 944 1082 1109 16 15 3
6. Drink 351 464 615 776 ’ 32 33 26
7, Tobacco manufactures 212 222 223 215 5 I -4  1
8. Coke 246 256 212 156 4 -17 -26
9. Refined mineral oil 286 458 745 1169 60 63 57

10. Chemicals n .e.s. 1373 1892 2567 3411 38 36 33
11. Iron and steel 1645 2008 2078 2577 22 4 24
12. Non-ferrous metals 550 721 747 1072 31 4 44
13. Engineering products 2954 3767 5036 6177 28 34 23
14. Ships etc. 499 462 403 455 -7 -13 13
15. Motw vehicles 975 1670 2083 2710 71 25 30
16. Aircraft 472 555 600 763 18 8 27
17. Vehicles n.e.s. 347 310 177 216 -11 -4 3 22
18. Metal goods n.e.s. 1054 1266 1297 1716 20 2 32
19. Textile fibres 99 165 321 552 67 95 72
20. Textiles n.e.s. 2117 1931 1893 1682 -9 -2 -11
21. Leather, clothing and footwear 874 1021 1079 1204 17 6 12
22. Building materials 389 438 572 799 13 31 40
23. Pottery and glass 173 211 260 294 22 23 13
24. Timber, furniture etc. 539 618 657 824 15 6 25
25. Paper and board 277 362 416 529 31 15 27
26. Paper, printing and publishing n.e.s. 834 1087 1315 1725 30 21 31
27. Rubber products 251 323 393 429 29 22 9
28. Manufactures n.e.s. 243 353 465 580 45 32 25
29. Construction 2579 3209 4098 5637 24 28 38
30. Gas 382 369 397 1127 -3 8 184
31. Electricity 534 853 1252 1766 60 47 41
32. Water 74 97 120 131 31 24 9
33. Transport and communications 2924 3314 3996 4788 13 21 20
34. Distribution 3245 3725 4249 4692 15 14 10
35. Services n.e.s. 3351 3956 5046 6211 18 28 23

36. Tobacco 0 0 0 0 1 ^  ^
•  A A  A

37. Crude mineral oil 2 1 ' 0 0 1 ^  ^
A  A A  A

38. Iron ore and scrap 12 14 9 15 17 -3 6 67
39. Non-ferrous ores and scrap 1 1 1 1 1  #  A A  A A  A

40. Woodpulp 0 0 5 12 1  A  # A  A 140
41. Butter 26 18 16 15 -31 -11 -6
42. Tea and coffee 0 0 0 0 1  A  • A  A A  A

Total 34113 40739 48506 59935 19 19 24

J
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measures of gross output could be compiled by recombining the individual indicators (many of 
them confidential to government departments) with gross output weights.

For fuel outputs we have used our own series [9], which was constructed from data 
published in the Power Digest, The official series for the output of services rely heavily on 
indicators of labour Inputs and are likely to underestimate growth in productivity and output 
[1, 4]; we have accordingly substituted our own demand-based series [4],

Some of the outputs shown in table V.l are closely linked together, a change in one of 
them being Important for a few others but less Important for the remainder. Five such groups can 
be distinguished: agricultural products and food; fuel and power; metals, engineering and vehicles; 
textiles and clothing; and construction and building materials.

Agricultural outputs have been projected on the assumption that the present system of 
farm subsidies continues; if Britain were to join the European Economic Community, our pro
jections of output and consumption would have to be revised. Our figures depend heavily on 
estimates made by our colleagues in the Farm Economics Branch of this University’s Depart
ment of Agriculture, which analyse output in terms of past and projected guaranteed prices, 
yield per acre and average temperature and rainfall; the yield per acre was in turn projected 
either from inputs of fertilisers or along a continuing trend. These estimates suggest increases 
in the production of meat, especially beef, and of cereals, more wheat being produced at the 

expense of barley. If private consumers’ expenditure slows down as we suggest, it is unlikely 
that there will be much expansion of the output of the food-processing industries.

All fuel and power outputs are affected by the expected rapid rise in the consumption of 
natural gas. Such a rise would slow down the growth of electricity and so, indirectly, would reduce 

demands for coal and oil below what they would otherwise have been. The implied estimate of 
total domestic demand is broadly in line with the official estimates in [34] and with those de
rived from the fuel submodel in [9]. Within this total we have allowed for an inflow of natural 
gas of 2000 million cubic feet a day, a figure which lies between the high gas and low gas as

sumptions made in [9]. We have also allowed for more replacement of coal by oil than was allowed 
for in [9].

In the metal making and metal using group, our estimates for metals Imply a return to the 

growth rates of 1954-60 as opposed to the almost stagnant situation over the six years 1960-66. 
This is largely attributable to devaluation. Nevertheless, engineering products show a smaller 
rise than in 1960-66, and even than in 1954-60, partly because of the smaller expansion In the 

installation of electrical generating equipment. Vehicles show diverse movements: motor vehicles

I
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rise a Httle more than in the period 1960-66 but altogether less than in the preceding six years, 
1954-60; aircraft rise more than in either period; and vehicles n.e.s. (largely railway vehicles) 
rise for the first time in the three six-year periods. The substantial rise in metal products n.e.s. 
in comparison with past periods is largely a result of cyclical distortions in the underlying trends.

Textile output shows a further decline which, after correction for cyclical influences, 
is similar to that experienced in the preceding period; as we have seen, although exports are 
likely to rise, imports are likely to rise even more, devaluation doing little to close the com
petitive gap between Britain and the foreign industries of India, Hong-Kong and Portugal. The 
reduction in the rate of growth of private consumers' expenditure also helps to explain the fall 
in textile output, directly via furnishings and knitwear and indirectly via other clothing.Textile

fibres, on the other hand, continue their rapid growth.
Construction grows rather faster than in the earlier periods, with repercussions on build

ing materials and timber products. This result is closely dependent on the assumptions we have 
made about the growth of investment in social capital and dwellings, assumptions which, in the 
light of The Task Ahead, may prove too high.

5. THE COMMODITY BALANCES

The supplies and demands in 1972 implied by our calculations can now be brought to

gether. This is done in tables V.2 and V.3 overleaf.
The first four columns of these tables show our estimates for the main categories of 

domestic final demand reclassified by commodity type. From table V.2 we see, for example, that 

private consumers spend £548 million on raw meat and £1080 million on agricultural products 
n.e.s., both commodities being valued ex-farm or ex-dock, that is excluding domestic wholesale, 
retail and transport margins. In the aggregate, purchases of distributive services, largely margins 
on goods sold, amount to £3229 million or nearly one sixth of total consumers* expenditure. From 
table V.3 we see that the growth in various items of consumers* expenditure between 1960 and 
1972 varies widely, as indeed we should expect It to from the detail presented in table IV.3 
above: at one extreme, expenditure on gas rises nearly threefold; at the other, expenditure on 
coke and coal falls, on average, by nearly a half.

In the case of public consumption, purchases of goods and services are heavily con
centrated on a few commodities: engineering products, aircraft, construction and above all ser
vices n.fe.s. This last item includes the remuneration of general practitioners and similar self- 
employed professional people'; it also Includes Imputed rent (a payment to the 'real estate*

' J
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Commodities

Raw meat 
Cereals
Agricultural products n .e .s. 
Coal
Mining products n .e.s.
Cereal products 
Meat and fish products 
Processed food n .e .s.
Drink
Tobacco manufactures 
Coke
Refined mineral oil 
Chemicals n .e.s.
Iron and steel 
Non-ferrous metals 
Engineering products 
Ships etc.
Motor vehicles 
Aircraft
Vehicles n .e .s.
Metal goods n.e.s.
Textile fibres 
Textiles n.e.s
Leather, clothing and footwear 
Building materials 
Pottery and g lass 
Timber, furniture etc.
Paper and board

Table V.2
THE COMMODITY BALANCES IN 1972: LEVELS

I960 C million

Private
consumers
expenditure

/

Paper, printing and publishing n .e .s. 358
Rubber products 33
Manufactures n .e .s. 184
Construction 344
Gas 455
Electricity 573
Water 55
Transport and communications 1174
Distribution 3229
Services n .e.s. 2968

Tobacco 0
Crude mineral oil 0
Iron ore and scrap 0
Non-ferrous ores and scrap 0
Woodpulp 0
Butter 144
Tea and coffee 1 120

Total 17580

Demandis Total
j I

Supplies 1
demands

Public Gross Investment Exports Intermediate -  total Domestic Retained Im port 1
ronsumption investment in stocks inputs supplies outputs imports duties 1

in fixed and work
asse ts in progress

2 3 4 5 6 7 8 9 10

7 0 9 33 196 793 652 139 2
0 0 10 13 484 507 311 195 2

11 0 11 43 443 1588 1141 433 15
13 5 0 18 418 538 537 1 0
0 0 1 34 232 290 217 72 1

11 0 14 23 646 1222 1188 33 1
10 0 4 19 4 564 354 195 15
10 0 11 122 1351 1109 233 9
0 0 16 253 71 835 776 59 0
0 0 0 14 4 220 215 6 0

11 0 0 15 105 156 156 0 0
50 0 3 177 1062 1450 1 1169 280 1

184 0 18 781 "'277S 4064 1 3411 612 41
0 0 19 296 2355 2671 2577 92 2
0 0 13 117 1277 1407 1072 332 3

281 2435 120 1381 2327 7088 6177 820 91
140 111 1 88 145 491 455 36 0
28 437 56 915 873 2843 2710 107 21

266 45 40 206 259 816 763 52 1
I 42 5 42 101 229 216 11 2

14 19 35 209 1475 1877 1716 144 18
0 0 3 202 501 706 552 153 1

20 0 - I 254 1156 1995 1682 281 32
5 0 19 118 215 1276 1204 67 5
9 0 15 15 778 839 799 38 3

10 0 1 61 213 342 294 40 8
20 171 23 13 729 1170 824 333 13

2 0 7 26 699 734 529 194 12
80 0 14 167 1161 1780 1725 S3 2
13 0 3 73 380 502 429 68 5
36 0 6 60 384 669 580 80 9

221 3634 0 5 1433 5637 5637 0 0
15 38 2 1 616 1127 1127 0 0

127 103 0 4 962 1769 1766 3 0
11 8 0 0 57 131 131 0 0

103 238 0 1394 1782 4691 1 4788 -9 6 0
57 17 0 161 1228 4692 4692 0 0

764 295 0 649 1822 6500 6211 289 0

0 0 0 0 70 70 0 70 0
0 0 2 0 841 843 0 843 0
0 0 0 0 124 125 15 110 0
0 0 0 0 116 '*116 I 115 0
0 0 0 0 160 160 12 148 0
2 0 1 0 9 156 15 138 3
3 0 1 0 7 131 0 130 0

2535 7597 480 8002 30971 67163 59935 6904 324

15. M(
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Table V.3
THE COMMODITY BALANCES IN 1972: CHANGES

Commodities

Raw meat 
Cereals
Agricultural products n.e.s.
Coal
Mining products n.e.s.
Cereal products 
Meat and fish products 
Processed food n.e.s.
Drink
Tobacco manufactures 
Coke
Refined mineral oil 
Chemicals n.e.s.
Iron and steel 
Non-ferrous metals 
Engineering products 
Ships etc.
Motor vehicles 
Aircraft *'
Vehicles n.e.s.
Metal goods n.e.s.
Textile fibres 
Textiles n.e.s
Leather, clothing and footwear 
Building materials 
Potter)’ and glass 
Timber, furniture etc.
Paper and board
Paper, printing and publishing n.e.s. 
Rubber products 
Manufactures n.e.s.
Construction
Gas
Electricity
Water
Transport and communications
Distribution
Services n.e.s.

Tobacco
4

Crude mineral oil 
Iron ore and scrap
Non-ferrous ores and scrap
Woodpulp
Butter
Tea and coffee

Total

1960 = 100

Demands Total
demands

Supplies

Private Public Gross Investment Exports Intermediate = total Domestic Retained Import
consumers’ consumption investment in stocks inputs supplies outputs Imports duties
expenditure In fixed and work

assets in progress

1 2 i 4 5 6 7 8 0 10

110 # # 151 119 143 68 9  9

•  • •  ^ •  • 129 133 175 97 9  9

116 •  « 159 112 118 128 99 71
46 65 •  • 106 65 63 63 9  9 ■ 9

209 283 190 196 203 180 9 9

113 117 192 132 123 124 94 9  9

123 •  0 126 154 97 100
112 •  • 167 134 120 120 118 9  9

138 89 305 151 164 167 134 9  9

101 •  • 78 9  • 98 97 9  9 9  9

68 100 ♦  ^ 115 55 61 61 9 9 ■ 9

195 217 •  ^ 164 270 240 255 192 9 9

114 204 35 42 185 187 180 228 315
•  • 152 128 127 128 93 9  9

•  « •  • 36 126 150 144 149 130 9  9

174 146 194 106 167 171 175 164 309 325
•  # 169 62 107 99 100 98 120 9  •

187 117 161 85 167 170 166 162 345 9  9

»  • 111 105 •  • 146 134 132 137 85 9 9

86 38 100 82 71 70 92 9  9

118 78 190 90 133 148 141 136 240 9  9

•  • •  % #  ^ •  ^ 396 125 154 275 60 9  9

129 133 •  # •  • 86 91 97 88 213 213
112 112 190 111 116 118 97 9  9

209 125 65 196 186 182 345 9  9

136 •  # 139 163 151 139 308 9  9

118 125 194 74 134 135 133 138 9  9

•  # 81 165 158 146 206 9  9

143 151 108 167 166 160 159 189 9  9

118 •  « •  ^ 162 154 149 133 618 9  9

135 157 118 243 177 164 320 9  9

110 112 214 «  # 143 176 176 9  9

281 380 323 305 305 9 9

220 249 154 i  • 203 207 207 9  9

149 •  # •  • 133 135 135 9 9

120 127 216 184 138 146 144 9  9

116 139 155 163 154 126 126 9  9

155 -155 175 143 149 153 157 99 9  9

83 69 •  9 69 9  9

♦  • 253 255 •  9 255 9  9

# • 123 118 107 120 9  9

#  % 127 129 9  • 129 9  9

♦  • 138 131 9  9 121 9  9

108 ♦  • 110 83 114 9  9

108 9  9 107 9  9 107 9  9

129 145 188 81 167 149 147 147 149 210
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industry). Expenditure on aircraft, ships and engineering products rises despite the reduction in 
defence expenditure shown in table IV.4 above.

When we come to investment In fixed assets, it may be of some interest to make a rough 
comparison between the commodity breakdown in table V.2 and the totals for the three main 
product groups given in table IV.7 above. It is obvious that, on the whole, the industrial sector
is responsible for much the greatest part of investment in plant and machinery: the total for the
whole group given in table IV.7 is £2894 million, and the figure given in table V.2 for the principal 
constituent commodity of the group, engineering products (row 13), is £2435 million exclusive 
of transport, distribution and other service margins. The same can be said of vehicles: the sum 
of rows 14 through 17 of table V.2, £635 million, is not far from the total of £697 million given 
in table IV.7. On the other hand, the total for buildings and works, as represented principally 
by construction (row 29) and by the works of installation carried out by the public utilities (rows

30 through 32) and by the post office (part of row 33), is much larger in table V.2 than in table
IV.7, because of the large element of social capital and dwellings included in it. The increases 

in the works carried out by the public utilities, especially gas, are also noticeable.

The figures for Investment in stocks in table V.2 assume, as we have said, that 1972 
will be a 'normal' year. The comparison of these figures with the position in 1960, shown in 
column 4 of table V.3, is not of much interest since 1960 was a year of abnormally high stock
building.

The figures for exports are the same as those shown in the fourth column of table IV. 10
above.

The figures for intermediate inputs are those set out in table A. 5 below, following

our discussion in section 3 of this chapter.
This completes the demand side of the tables.

On the supply side, the figures for domestic outputs are the same as those set out in 

table V.l.
The figures for retained imports are obtained, as far as visible Imports are concerned, 

by aggregating Into commodities the subcommodities shown in table IV.11 above. These estimates 

are inclusive of freight and insurance, whether undertaken by British or by foreign firms; and 
so their point of valuation is the place of entry Into Britain. Since the carriage of these imports 
may be in either British or foreign ships or aircraft, it is clearly necessary to deduct the cost of 
carriage in British vessels, which is not an Import at all. This adjustment accounts for the

negative entry in row 33. This treatment follows that adopted in the Balance oj Payments [28] and
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is forced on us because, as we saw in section 7 of the preceding chapter, estimates of
freight charges associated with individual imports are not available. Similar remarks apply 
to the entry in row 35. Both these entries, and indeed many other entries in the table, are af
fected by decisions relating to the boundary between commodities entering these balances and 
commodities that fall outside them. Thus, the coal and oil absorbed in the foreign bunkering of 
British ships and aircraft are not accounted for in this table; and the same is true of the com
modities entering into British tourist expenditure abroad.

The figures for import duties in the final column do not, of course, represent a separate 
source of supply. They must, however, be added to the figures of retained imports in order to 
obtain a valuation of imports which is consistent with the other figures in the table.

If we look across the rows of table V.3, we are struck by the relatively similar expansion 
or contraction of different categories of demand for the same commodities. For instance, we find 
all categories of demand for gas expanding very rapidly; engineering products and motor vehicles 
do well in all markets (ignoring the misleading stockbuilding column); conversely, coke, coal, 
and vehicles n.e.s. fare the worst. However, in a period which includes a devaluation there is 
some tendency for exports to grow faster than most categories of domestic demand: the export 
sales of drink, chemicals n.e.s., textile fibres and clothing in relation to domestic sales stand 
out particularly.

On the supply side of table V.3, the differences between the column for domestic outputs 

and that for imports are striking. Imports of engineering, motor vehicles and many other manu
factured products grow much more rapidly than the corresponding domestic outputs; while imports 
of all the agricultural groups and also textile fibres and services n.e.s. grow more slowly than 
the corresponding domestic outputs. The reason for these disparities were outlined in chapter IV 
and will be examined in more detail in [lO].

. . y

et out in
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5

6 .  THE DEMANDS FOR LABOUR

Our main purpose in this paper has been to estimate the magnitude and composition of 
exports and imports in a normal 1972, given our assumptions about the development of the economy 
and the circumstances created by devaluation and the attendant measures to curb inflation. De
mands not met from imports must be met from domestic production, and this depends ultimately 
on a sufficiency of labour, capital and land. Capital is renewed and increased by investment and, 
as was shown in section 4 of chapter IV, our projections of investment turn out to be in line 
with past trends, so that the provision of the necessary additional capital is at least prima jade

k
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likely. Land is important in determining the potential output of agriculture and, indeed, is central 
to our calculation of agricultural outputs, imports being derived as a residual. There remains 
labour. In this section we examine the question of whether the supplies of manpower in 1972 
are likely to be sufficient. Nothing sophisticated will be attempted: labour will be measured 
in terms of heads without distinction by age or sex; no allowance will be made for changes in 
hours worked or in the range of skills available; and, on the assumption that the relative im
portance of part-time and full-time work is not likely to change, the two types of worker will 
be given equal weight.

The question of the supply of manpower is an important one because in the next few 
years the increase in the population of working age will probably be very small. The principal 

reasons are two: restrictions on the flow of immigrants and changes in the birth rate in the years 
following the war. In the quinquennium 1953-57 the number of births were 104,000 less than in 
1948-52, with a corresponding effect on the numbers reaching the age of fifteen in 1968-72 com

pared with 1963-67. These factors, together with the increasing demand for further education after 
the age of compulsory school attendance, tend to reduce the working population. However, they 

may be offset to some extent by an increasing rate of participation in productive activity on the 
part of married women, the importance of which, particularly in the less prosperous regions, was 
emphasised in The National Platt, Indeed, the Ministry of Labour forecast some increase in these 

rates, especially in the 40-59 age-group, but the net effect is very small, the rate declining in

the 15-24 age-group as a result of increased further education and also in the 60-64 age-group 
as a result of earlier retirement.

Our calculations of the supply of labour in 1972 started from the Ministry of Labour's 
projection published in [33: March 1966]. Since then, the raising of the school-leaving age has 
been postponed to 1972, thus adding some 300,000 15-year-olds to the labour force in 1972. 
After adjusting for this factor, the Ministry's projection, which includes the self-employed, is 
reduced to only a small rise in the working population, from 26,175,000 in 1966 to 26,230,000 in 

1972. The latter figure is based, however, on the assumption that the pressure of demand for 
labour in 1972 is the same as in the boom year 1965; whereas in an average year the working 

population is lower by some 150,000 and, in addition, another 350,000 register as unemployed. 

If the government succeeds in reducing regional disparities in unemployment, these figures might 
be reduced to, say, 100,000 and 300,000 respectively without increasing inflationary pressures. 
Our estimate of the supply of labour in 1972 is thus 26,230,000 -  400,000 = 25,830,000, which 
is slightly less than the figure for 1966.
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Our estimates of industrial demands for labour in 1972 were obtained by combining our 
estimates of output in different branches of production with projections of labour productivity 
in these branches. Most of our projections of productivity were made by the graphical extra
polation of past trends without taking much account of specific influences. This procedure is 
justified by the fact that productivity in many industries has shown small, regular cyclical 
fluctuations around a steady trend, with no abnormal movements in the past two years. Some 
exceptions to the last part of this statement will be discussed below.

In a few cases we had something more definite to go on than trend extrapolation. For 
instance, the White Paper on fuel policy [34] indicates labour requirements in the main branches 
of the fuel economy In 1970 and 1975; and we Interpolated these figures to obtain estimates for 
1972, allowing for any differences in outputs. We also took into account the British Steel Cor
poration's announced intention to reduce its labour force by 70,000 by 1975, and the likely 
effect of the introduction of highly capital-intensive aluminium smelters by the non-ferrous metal

industry.
To these Industrial demands we added demands for government purposes. The White 

Paper on government expenditure [35] gives an estimate of the consequences for manpower of 
the defence cuts. The stringent economy measures now In force would seem to imply little further 
increase in the numbers employed in public administration. We have, however, projected the ex
pansion of employment In public health and education along trends experienced in the recent 
past.

The results of these calculations are shown in table V.4 overleaf, along with the usual com

parative figures. The first panel shows changes in productivity in the two earlier six-year periods 
together with our projections for 1966-72; the second panel shows the consequent percentage 
changes in the demands for labour; and the third panel shows the demands for labour at suc
cessive intervals of six years.

The main conclusion to be drawn from this table is that our estimate of the total demand
for labour is virtually identical with our estimate of the total supply: in fact, it exceeds it by
only 20,000, or less than one per mille. The general picture is one of labour being released
from agriculture, mining, textiles, the clothing trades and the defence services, as in the past.
These sources of labour are now being supplemented through economies in distribution and ser
vices stimulated by the selective employment tax. These changes provide, in spite of a stationary

labour force, for increased employment in several manufacturing industries and in construction, 
for continued expansion in public health and education and for a modest rise in private

\ ,



I I I

C R O S S  O U T P U T S ,  COMMODITY B A L A N C E S  AND D E M A N D S  F O R  L A B O U R  !N 1972

1 ,  • <11
Table V.4

PRODUCTIVITY CHANGES AND DEMANDS FOR LABOUR, 1954-1972

r  I

Changes in productivity 
{percentages)

Changes in demands for labour 
(percentages)

Demands for labour 
(thousands)

Industries and sectors
1954-60 1960-66 1966-72 1954-60 1960-66 1966-72 1954 1960 1966 1972

1. Agriculture etc. 29 59 42 -8 -22 -22 1148 1051 821 640
2. Coal mining 2 23 18 -12 -26 -41 796 699 514 302
3. Mining and quarrying n.e.s. 31 48 52 -11 -7 -3 81 72 67 65
4, 5. Food processing 9 13 11 4 2 -3 602 626 639 621
6, 7. Drink and tobacco 17 20 18 4 1 0 204 213 216 216
8. Coke ovens etc. -1 2 -7 -4 19 -11 -24 16 19 17 13
9. Mineral oil refining 40 141 69 14 -33 -7 35 40 27 25

10. Chemicals n .e.s. 25 33 44 10 2 -8 432 476 486 448
11. Iron and steel 14 4 36 7 0 -9 447 477 475 432
12. Non-ferrous metals 15 1 26 14 2 14 125 142 145 165
13. Engineering 10 18 19 16 13 3 1798 2081 2361 2424
14. Shipbuilding 2 14 II -9 -23 1 309 281 216 219
15. Motor vehicles 39 9 18 24 14 10 356 440 502 552
16. Aircraft 7 24 19 10 -13 7 267 294 257 275
17. Vehicles n .e.s. -4 2 10 -7 -44 11 209 195 109 121
18. Metal goods n.e.s. 9 -6 19 10 9 11 507 557 607 673
19, 20. Textiles 12 17 23 -15 -10 -18 1077 912 820 671
21. Leather, clothing and footwear 24 13 23 -6 -7 -9 722 680 635 578
22. Building materials 12 24 33 1 5 5 198 199 209 219
23. Pottery and glass 24 22 20 -2 1 -5 148 145 146 138
24. Timber, furniture etc. 16 6 18 -2 0 6 321 315 316 336
25. 26. Paper, printing and publishing 14 11 22 14 7 7 538 613 657 704
27. Rubber 22 12 14 5 9 -4 119 125 136 130
28. Manufacturing n.e.s. 25 15 28 16 15 -2 158 184 211 206
29. Construction 17 7 30 6 19 6 1509 1607 1911 2023
30. Gas 10 11 173 -1 2 -3 4 147 129 125 130
31. Electricity 47 21 47 9 22 -4 197 214 260 249
32. Water 28 0 -3 3 24 13 36 37 46 52
33. Transport and communications 17 26 23 -3 -4 -3 1798 1744 1672 1626
34. Distribution 2 8 21 13 5 -9 2978 3352 3505 3200
35. Services n .e.s. 12 12 18 5 14 4 3564 3733 4270 4456

All industries

Public health and education

Public administration

Defence

15 20 21

All activities

4 3 -2 20842 21652 22379 21899

23 29 24 1080 1330 1715 2130

-3 9 7 1309 1274 1383 1480

-38 -19 -18 839 519 417 340

3 5 0 24070 24774 25894 25849
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services n.e.s.
Despite what was said above, some industries have shown rapid increases in productivity 

in 1967 and 1968. Among the manufacturing industries, the most striking example is textiles, 
where, between 1967 and 1968, a 13 per cent rise in the index of industrial production was ac
companied by a 2 per cent fall in the labour force and very little change in average hours worked.

A demand-based measure of output yields a rather smaller rise [4] but in either case the change 
in productivity is remarkable.

Notable improvements in productivity in 1967 and 1968 also occurred in industries sub
ject to the selective employment tax. Thus, between 1966 and 1967, employment in construction
fell by 5.5 per cent and the fall continued into 1968; at the same time output rose in 1967 by
nearly 5 per cent. Employment in distribution and in services also fell in 1967 for the first time 
since 1949 despite fairly normal increases in output. Though encouraging, these apparent move
ments must be regarded with caution. Firms paying selective employment tax may well change 
the structure of their labour force. Some firms may succeed in having some of their workers re
classified to manufacturing and there may also be some increase in self-employment not reflected 
in our figures. It is difficult to say how far the original effect of the tax has worked itself out, 
but it should be noted that the tax has been increased by a further 28 per cent since our pro
jections were made.

As in some earlier sections, we will conclude this one by reassessing our projections in 
the light of the experience of the past two years. The changes in the demand for labour between 
1966 and 1968 are set out in table V.5 overleaf and are compared with our projections for 1966-72 
to yield implied changes for 1968-72. The changes between 1966 and 1968 are measured in terms 
of employees only; the inclusion of the self-employed would slightly reduce the falls shown in 
agriculture, construction, distribution and private services n.e.s., but it would not change the 
table significantly.

It can be seen from the first column of table V.5 that the demand for labour as a whole 
underwent a cyclical fall between 1966 and 1968. This fall is reflected to a greater or lesser 
extent in the figures for the majority of industries. Those most affected are, as we should expect, 
those most severely hit by curbs on demand, namely metal manufacturing, engineering and allied 

industries, construction and services n.e.s.
We find labour being released at about the rate envisaged in agriculture, mining, textiles 

and distribution. The demand for labour in several other manufacturing industries and in services 
n.e.s. also declined between 1966 and 1968 but we expect that most of these movements will be

. . s
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Table V.5

THE DEMANDS FOR LABOUR: A COMPARISON OF PROJECTED CHANGES, 1966-72,

WITH ACTUAL CHANGES, 1966-68

m

f  f i

M

< *  I

1.

Industry groups and sectors

All industries

Public health and education 
Public administration 
Defence

All activities

Actual 
changes 
1966-68

Implied
changes
1968-72

-4

percentages 
Projected 
changes 
1966-72

1. Agriculture etc. -10 -14 -22
2. 3. Mining -13 -27 -37

All agriculture and mining -11 -19 -28

4-7. Food, drink and tobacco -2 0 -2
8-10. Chemicals and allied industries -4 -4 -8

11. 12. Metal manufacturing -6 1 -5
13-18. Engineering and allied industries -4 9 5
19-21. Textiles, leather, clothing and footwear -9 -6 -14
22-28. Other manufacturing 0 4 4

All manufacturing -4 3 -1

29. Construction -4 10 6

30-32. Gas, electricity and water -2 2 0

33. Transport and communications -1 -2 -3
34. Distribution -4 -5 -9
35. Services n .e .s. -3 7 4

All service industries -3 1 -2

10 13 24
4 3 7

-4 -15 -18

4 9 13

-3 3 0

reversed on the upswing of the cycle.

It appears, therefore, that large industrial shifts in employment are being achieved with 

comparative smoothness; and that, while there is still a need to increase labour mobility, the 
changes implied by our projections are attainable.
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Throughout this paper we have compared our projections for 1972 with the performance of the 
economy over the recent past, choosing 1966 as the dividing line between ‘past^ and ‘future  ̂
because it was the last complete year to be unaffected by devaluation. The past has been re
presented by observations taken at regular six-year intervals, so that the changes shown in our 
tables for each six-year period are average changes, concealing in many cases considerable 
fluctuations between the two ends of the period. These fluctuations could not be shown in the 
degree of detail covered by most of our tables without unduly expanding this volume, but a sum
mary of them was given in diagram IV.1 above, which illustrates the year-by-year course of the

main components of the gross domestic product.
As for the future, we have whenever possible supplemented our estimates with tables in 

which the average changes projected by us over the period 1966-72 are set against the changes 
that actually took place over the first two years of the period. Before closing our discussion, 

it may be interesting to enlarge the perspective by bringing into the comparison two other sets 
of projections: the short-term forecast for the biennium 1968-70 made by the National Institute for 
Economic and Social Research [17: May 1969] and the medium-term estimates published by the 
Department of Economic Affairs in The Task Ahead [32], which span exactly the same six-year 
period as ours. This is done in tables VI. 1 and VI.2. Table VI. 1 relates to the gross domestic 
product, table VI.2 to the balance of trade. Both tables show only changes. The absolute levels 
on which these estimates of change are based were indicated in diagram IV.1.

The three sets of estimates compared in these tables were prepared at different dates, 
using different methods and different information. Ours was originally prepared in August 1968 
and, as we have explained, takes the trends which were apparent before November 1967 and 
modifies them for the effects of devaluation and subsequent government measures, excluding
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however the 1969 budget and the changes in public expenditure policy announced in the first 
quarter of 1969. The Task Ahead appeared in February 1969 and incorporates some of these 
revised plans. Both our projection and that of the Department of Economic Affairs attempt to 
estimate only ‘normal' values for the target year, so that the changes shown in the last two 
columns of our tables do not allow for possible peaks or troughs. The National Institute's fore
cast, published in May 1969, is different from these projections in that it is based on a quarterly 
model of the economy and looks only two years ahead; it is thus more sensitive to off-trend 
movements, as can be seen from the dotted lines in diagram IV. 1. The National Institute publishes 
regular revisions and extensions of its forecasts, but we have not been able to take later versions

into account in this paper. This should be kept in mind when reading the following comments.
Let us now look at the picture which emerges from table VI.1 opposite.
In this table, as in the next one, the base of the comparison is our projection. The changes 

estimated by us for the period 1966-72 are shown in column 5. The first three columns divide
the period into three parts: two years in which changes can be determined by observations; two

*

years in which they conform to the National Institute’s forecast; and two years in which they are 
measured as an implied residual from our estimates. Column 4 connects the observed changes 

directly with our estimates (as in tables 1V.4 and IV.6 above), by-passing the National Institute’s 
forecast. The relationships between columns 1 through 5 can be illustrated from the first row:
100 f[ (100 + 9 ) -  (100 + 4.1)] - i !  =4.7; and 100{[(100 + 4.7) -  (100 + 2.1)] -1  ! = 2.6. The figures
from The Task Ahead, shown in column 6, are not related arithmetically to any of the others but 

are given simply to show how our projections compare with the latest published official view.

As we have already seen in table IV.4, private consumption rose more than expected after 
the tax increases imposed in the budget following devaluation; hence the rise of 4 per cent be
tween 1966 and 1968. Present indications are that this expenditure will remain stationary or even 
fall in 1969, thus allowing for a 5 per cent rise over the last three years of our projection period. 
This compares with a much larger increase projected in The Task Ahead, Indeed the rise in 

private consumption implied by The Task Ahead for 1968-72, a rise of 9.5 per cent, is surprising 
when we allow for the very small increase of 0.7 per cent expected by the Treasury between 1968 
and the first half of 1970 [36]: the two government projections taken together seem to suggest 

that the government was expecting an 8.7 per cent increase in consumers’ expenditure between 
the second half of 1970 and the end of the projection period.

The converse is true of public consumption, which we show as increasing twice as much 

as private consumers expenditure, whereas The Task Ahead shows the same figure for both:
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Table VI. 1
THE GROSS DOMESTIC PRODUCT AND ITS COMPONENTS:

A COMPARISON OF PROJECTED CHANGES, 1966-72.

WITH ACTUAL CHANGES, 1966-68, AND FORECAST CHANGES, 1968-70

early in 1969 the government was clearly not expecting the shift in consumption towards the 
public sector, which started in 1959, to continue into the seventies. An even greater discrepancy

of views about the ratio of industrial to non-industrial investment accounts for the substantial 
difference between our projected changes in gross investment and those of the government. On
the basis of the revision to planned government expenditure announced immediately after de
valuation [35], we projected a rise of 55 per cent in investment in dwellings; The Task Ahead 
seems to expect it to rise by only 19 per cent. If we compare this with the 14.7 per cent rise 
observed in 1966-68 and with the National Institute's figure of 0.7 per cent for 1968-70, we are 
left with an increase of 3.4 per cent for the biennium 1970-72, which seems very small in

j
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comparison with past annual increases of about 6 per cent, especially in view of the large in
crease projected for consumers' expenditure. We may doubt whether these reductions in growth 
will materialise, but in the meantime it is wise to interpret our projections, particularly those 
relating to the construction industry, with some care.

Consumption and investment together give us total domestic final expenditure. As can be 
seen from the figures, here we agree with The Task Ahead on the magnitude of the change to be 
expected in this total. On the other hand, we do not seem to agree with the National Institute on 
the path to be followed by this change: the Institute forecast a slowing down in the rise of final 
expenditure during the biennium 1968-70 which would imply a doubling of the pace for the bien
nium 1970-72 to reach the trend level projected by us and by The Task Ahead, This is reflected 

in the changes projected for the gross domestic product; but here the disparity between the first 
and the second two-year periods is even greater, since the Institute forecast only a small pro
portion of the growth in net exports to take place up to 1970.

The years 1966-68 have seen a rapid rise in both imports and exports, leaving in our 
view a much greater increase in exports and a much smaller increase in imports for the last 
four-year period. If this is to occur, as it already has to some extent, we think it will do so in 
the earlier part of the period rather than in the later, indicating that we are more optimistic about 
foreign trade prospects in the immediate future than was the National Institute. We also regard 
the rate of growth in the gross domestic product of just over 2 per cent a year suggested by the 

Institute as rather unlikely: unemployment in 1969 is already at a high level by post-war standards
and a rate of growth which did not keep pace with the productive potential would mean higher 
unemployment still.

To assess the balance of payments projections we require estimates of the changes in the 

indices of export and import prices. These are given in the first two rows of table VI.2 opposite.
As can be seen from the first column of this table, export prices expressed in sterling 

rose by 11 per cent between 1966 and 1968, and since this is less than the fall in the value of 
sterling, the prices in terms of foreign currencies have fallen. Export prices are likely to go on 
rising, however, although this does not mean that in relation to those of our competitors they 
will go back to pre-devaluation levels by 1972. Most of the rise In import prices was expected 
to take place immediately after devaluation; the remaining 3 per cent is in line with our original 
view, illustrated in table III. 2 above, that import prices would have risen anyway. Comparing 

our projections with those of the National Institute, it appears that whereas we are more opti
mistic about export prices, they were- more so about import prices.

7 iv I ;?
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Table VI.2
PRICES, COSTS AND THE BALANCE OF PAYMENTS:

A COMPARISON OF PROJECTED CHANGES. 1966-72,

WITH ACTUAL CHANGES, 1966-68, AND FORECAST CHANGES. 1968-70

price and cost indices: percentages
other entries: C million

1 Actual 1 NIESR Exploring IQ72 1 The Task I
changes Forecast

changes Implied
changes

Implied
changes

Projected
changes

.4 head 
Projected 
changes I

1966-68 1968-70 1970-72 1968-72 1966-72 1966-72

/ 2 3 4 5 6

1. Export price index 10.6 4.1 1.6 5.8 17 1  ̂# 1

2. Import price index 12.6 0.6 2.4 3.0 16 1 # » 1

3. Exports of goods and services 1359 1275 1617 2892 4251 1 « « 1

4. Imports of goods and services 2144 637 575 1212 3356 1 0 % 1

5. Balance of trade (3 -  4) -785 638 1042 1680 895 1 0  0  1

6. Balance of goods only -660 560 542 1238 578 436

7. Index of home unit costs 6.3 1  ̂^ 1  ̂^ 167 24 1 0  0 1

• • denotes not available
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We can now interpret changes in the balance of trade. The deficit in 1966 had worsened 
sharply by 1968; it should improve just as sharply by 1972. The increase in the deficit was 
brought about by imports rising both in volume and in sterling price more than exports between 
1966 and 1968. The increase in the volume of imports was partly due to stockbuilding of raw 
materials and foodstuffs; the price effect was the immediate result of devaluation. The full 
response both of exports and of imports to the changes in prices should take place later, bringing 
about the increase in the volume of net exports implied by our projections. This net increase, 
together with the slow price rise of imports compared with exports, should ensure a massive
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surplus on the balance of trade and, of course, on the balance of goods, which is the measure 
of foreign trade chosen by The Task Ahead, We may note in passing that some of the differences 
between our results and those of the National Institute are due to our more optimistic view of the 
contribution of services to the balance of trade.

Of course, the continued increase in the volume of net exports depends on inflation being 
kept in check. The signs so far are good: as can be seen from the last row of the table, home unit
costs only rose by 6 per cent over the first two years of the period, a rise well within the 24 
per cent we have allowed for over the whole period.

To sum up. Our projections imply that between 1968 and 1972 the rate of growth of ex
ports will nearly double that achieved in the fifties and early sixties and, if we accept the Na
tional Institute’s forecast, will gather speed towards the end of the period. We believe this to 
be possible because of the long-term action of devaluation, even if in the short run this action 
is not immediately apparent. In some industries, especially engineering and allied branches, it
began to be felt only in 1969. In addition there are reasons to believe that devaluation may, by 
stimulating competitiveness, have fairly lasting effects on the expansion of certain experts, for 
instance motor cars.

However, our projections will be realised only if world trade continues to grow at the

rate it has over the past ten years and if our assumptions about home unit costs are proved right.

Unless these conditions are met, the present favourable signs will fade and we shall either be

forced back to more unemployment or forward to hitherto untried policies in the effort to resolve
the problem of the balance of payments. The first alternative Is unacceptable, the second would
mean a perpetuation of the state of uncertainty which has weakened British initiative for so
many years: although much has been achieved on the economic and social front since the war,
there is no doubt that much more could have been achieved if we had not been almost permanently 
in debt to the rest of the world.

Preoccupation with the balance of payments has dominated the economic thinking of the 
government and of the country for too long. Let us hope that our projections of a continuing sur
plus are confirmed by events and that this somewhat disappointing chapter of British economic
history can be closed. Then the country might feel free to turn its attention to issues more directly 
relevant to the quality of life.

I
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The classifications used in this paper are set out in table A.l in relation to, the British Standard 
Industrial Classification, 1958 [27] and the revised Standard International Trade Classification, 
1960 [37]. The information is arranged as follows.

The first column lists the industries distinguished in our social accounting matrices. As

can be seen, there are now 35 industry groups in our system: four of the groups distinguished in 
Exploring 1970, namely food, processing, drink and tobacco, textiles, and paper, printing and 
publishing, have been subdivided. Also, two changes of definition have been made in order to 
conform more closely to the classification adopted by the Central Statistical Office in their 
forthcoming 1963 input-output tables: (i) coke ovens have been redefined to exclude coal-tar 

distilleries (m.l.h.271.3, part), which have been transferred to chemicals n.e.s.; and (ii) motors 
and cycles have been separated, the production of motor cycles, pedal cycles etc. (m,l.h.382 and 

389) being transferred to vehicles n.e.s.
The second and third columns give the corresponding orders and minimum list headings 

of the Standard Industrial Classification.
The fourth column lists the commodities distinguished in our social accounting matrices. 

In general, commodities are defined as the principal products of industry groups. As can be seen, 
however, in the commodity classification, groups 1 and 5 are subdivided, giving rise to 38 com
modity groups. In addition, 7 groups of ‘complementary' commodities are distinguished, making 
45 commodity groups in all. These 7 groups relate to commodities that either cannot be produced 
in Britain or are produced here only in small quantities. In the latter cases we did not think it 
worthwhile to distinguish' the corresponding industries and decided to include domestic pro
duction (part of industries 3, 5 and 25) along with imports.

I
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The fifth column lists the subcommodities distinguished in our analysis of imports
This further subdivision of commodities into 83 subgroups was necessary to obtain a reason-

'I/
able degree of homogeneity in our import functions. It will be noticed that we have included
among the subcommodities which are primarily produced in Britain some tropical products such

|i;
as cocoa beans and raw rubber, which are not sufficiently important to warrant special treatment
as complementary commodities.

« U(iiii:
ll? Finally, the sixth column gives the corresponding headings in the revised Standard

International Trade Classification.
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Our Social Accounting Matrix

Industries

8. Coke ovens etc.

9. Mineral oil refining

10. Chemicals n.e.s.

11. Iron and steel

12. Non-ferrous metals

13. Engineering

14. Shipbuilding etc

15. Motor vehicles

16. Aircraft

17. Vehicles n.e.s.

18. Metal goods n.e.s

19. Textile fibres

20. Textiles n.e.s.

21. Leather, clothing 
and footwear

- 04

.11 —  1

—

Table A.l (continued)

Standard Industrial 
Classification, 1958

Our Social Accounting Matrix

Orders Minimum 
list headings 1 Commodities Subcommodities

IV 261 8. Coke 8. Coke

IV 262 9. Refined mineral oil 9. Refined mineral oil

IV 263, 271-7 10. Chemicals n.e.s. 10.1. Oilcake
10.2. Animal and vegetable oil
10.3. Fertilisers
10.4. Synthetic rubber
10.5. P lastics
10.6. Other chemicals

V 311-3 11. Iron and steel 11.1. Ferro-alloys
11.2. Other iron and steel

V 321-2 12. Non-ferrous metals 12.1. Unworked non-ferrous me 

12-2. Worked non-ferrous metal

VI 331-9, 341, 
342, 349, 
351-2, 361-5, 
369

13. Engineering products 13. Engineering products

VII 370 14. Ships etc. 14. Ships etc.

VIII 381 15. Motor vehicles 15. Motor vehicles

VIII 383 16. Aircraft 16. Aircraft

VIII 382, 384 
385,389

17. Vehicles n .e .s. 17. Vehicles n .e.s.

IX 391-6, 399 18. Metal goods n .e .s. 18. Metal goods n .e .s.

X 411 19. Textile fibres (incl.
natural fibres and waste)

19. Textile fibres

X 412-9. 421-3,
429

20. Textiles n .e .s. (excl. waste) 20.1. Cotton textiles

20.2. Other textiles

XI. XII 431-3,441-6, 
449,450

21. Leather, clothing and 
footwear

21. Leather, clothing and 
footwear

Standard International 
Trade C lassification, 

Revised, I960

I

Tir

321.8
11. Ba>Ik

276.1, 332 !3. poll'

081.3. 221.9 
41, 42, 43 
271.1. 291.1. 56 
231.2 
58

) r

Tio

241.2,292.2. 51-55 [except 
513.6 (5), (6)1, 57. 59 [except 
599.5 {1H5)1, 689.5 [parti, 
899,3 (1)

671.4, .5
671.1 - .3, 672-676, 678, 679, 

691.1
P

27. Ru
682.1, 683.1, 684.1. 685.1,

686.1, 687.1. 689
682.2, 683.2, 684.2, 685.2,

686.2, 687.2 [except wire]

2?. Ma

691.2, .3, 711.1 - .3 [part],
.6 - .8 , 712.1-.3, .9, 714-719.2, 
719.3 (1). 719.4-.9, 722. 723.1, 
.2 (3), 724-729.9 (5), 729.9 (8), 
(9), 812.4 (2), (3), 861, 862 
864, 891.1, .2, 894.3, 894.5, 
899.6. 951

c.

JO. G,

31. E

32. W
711.3 [part], 735.1, .3, .9

33. T
711.5, 712.5, 719.3 (2). 732.1-.8

711.4, 734

731, 732.9, 733, 894.1 35. S

677, 681, 682-687 [wire], 
692-698, 717.1 [part], 735.8, 
812.1, .3,821 [part], 897, 
899.3 (4), 961

261, 262, 263.1, .2 - .4 , 264- 
266, 651.6 (1), (2), (3). 
651.7 (1).<3) 1

651.3, .4, 652.656.6 
[part], 657 [part]

267, 651 [except 651.3, .4, 
.6 (l)-(3 ), .7 (l)-(3)], 653,654, 
655.5, .6, .8, .9, 656.1, .2,
.6 [part], .9, 657 [part], 841.4

1

i

61, 655.7, 83, 841.1 - .3, .5, .6, 
842,851.0 (2), (4), (5), 899.4 (1)
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Table A.l (continued)

‘filicn
‘* ^ 1 ^  ■

Our Social Accounting Matrix

Industries

22. Building materials

23. Pottery and glass

24. Timber, furniture etc

13̂  0 fL\\  ̂ ^

« 3 f |i -

1 .4 . .5

6/?,67q
*1.1

]
I  ^ /

I 1

m.2.
'6J,tfrj(eiccpiwire]

i .

[ 25. Paper and board

26. Paper, printing and 
publishing n.e.s.

27. Rubber

28. Manufacturing n.e.s

I

:..3,:ii.i-.3[H- ;I
- i . : i 3 . i - . 3 ,  .*). ‘ i m : . '

I

9.3 : n . n 9 . 4 - . 1 . : 2 2 . 723.1.* 
,3 '. : :4 - :2 9 .9 (5 1 .7 2 9 .9 (B ) | 
'.M2.4f2M'3'.?6M62
4,«iU .2 . ŝ -3.£‘><->'

.3 (p« t] . ’ 3 -'-l,-3 --^

; : i ’.j, TI’-3 («■

29. Construction

30. Gas

31. Electricity

Standard Industrial 
C lassification, 1958

Orders

XllI

Xlll

XIV

X\’

XVI

XVI

XVII

XVIII

XVIll

32. Water xvm

33. Transport and communications I XIX

«  $

4,-M

34. Distribution XX

35. Services n .e.s.

57 ( f i r e l .

XXI
XXII
XXIII

U  II

,  1 364'
1#,’ 263-*'"

V r

3. .4 ,

.6.

■ tf

Minimum 
list headings

461. 464, 469

462-3

471-5, 479

481

482-6. 489

4 9 1

492-6. 499

500

601

602

603

701-7, 709

810, 820, 
831-2

860, 871-5. 
879. 881-9, 
891, 899, 

901. 906

Our Social Accounting Matrix

Commodities Subcommodities

22. Building materials Building materials

23. Pottery and glass 23. Pottery and glass

24. Timber, furniture etc 24.1. Timber

24.2. Railway sleepers etc.
24.3. Furniture and other

timber products n .e.s.

513.6 (5), (6), 655.1, 661,
662, 663.1-.8, 729.9 (6)

663.9, 664, 665, 666, 667.4,
723.2 (1). (2), 732.8 (9)
[part], 812.2, 812.4 (1)

241.1. 242.3, 244, 245.2, .3,244, 
631, 632.4

242.4, 242.9, 243.1
632.1, .2, .7, .8, 633. 821 

[part], 899.2 (1), (2), 851.0 (3)

25. Paper and board

26. Paper, printing and
publishing n .e .s.

27. Rubber products

28. Manufactures n .e .s.

26

Paper and board

Paper, printing and 
publishing n.e.s.

251.1, 641

892. 642

27. Rubber products

28. Manufactures n.e.s

62. 851.0 (1)

291.9 (6), 655.4, 891.4, .8, 
.9, 893, 894.2. 894.4, 895. 
899.1, 899.2 (3)-(7), 899.3 
(2), (3). (5), 899.4 (2). (3). 
899.5, .9

29. Construction Construction

30. Gas

31. Electricity

32. Water

30. Gas

31. Electricity

Water

341

351

33. Transport and communications 33. Transport and communications

34. Distribution 34. Distribution

35. Services n .e.s. Services n .e.s. 001.5, 688, 863, 896, 941

36. Tobacco

37. Crude mineral oil

38. Iron ore and scrap

39. Non-ferrous ores and 
scrap

40. Woodpulp

41. Butter

42. Tea and coffee

Tobacco

Crude mineral oil

38.1. Iron ore
38.2. Iron and steel scrap

Manganese ore 
Precious ores 
Non-ferrous residues 
Other non-ferrous ores

Woodpulp

41. Butter

Tea and coffee

121

331

281. 282

283.7 
285, 286 
284
283.1-.6, .9 

251.2, .9 

023

071.1, 074

. . .  .
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1 .  T H E  A R R A N G E M E N T  O F  T H E  M A T E R I A L

In this appendix we shall bring together the material on input-output relationships which we have 

compiled for 1972. The relationships themselves are summarised in section 2. The material is 

set out in the tables of section 3. Section 4 contains a brief description of the construction of 
the tables. Finally, section 5 examines the consequences of using a I960 coefficient matrix 
in place of the one we have projected for 1972 and provides an illustration of the importance 
of changing coefficients.

The tables of section 3 do not, of course, enable the reader to reconstruct the model on
which this paper is based; but they do enable him to run a simpler input-output model, of the 
type obtained by combining equations (II. 1) and (II.4) on pp. 15 and 16 above, in conditions where

A, X and m, and in particular m, are given exogenously.

* •. '■i ■
2 .  T H E  R E L A T I O N S H I P S

Consider a system in which competitive products are denoted by the suffix 1 and com

plementary products by the suffix 2; and in which domestically produced output is denoted by 
the suffix h and imported output is denoted by the suffix m. Combining this symbolism with 
that used in chapter II, we can write

I h -t- A 1 Im [
h i  + x i - m j  1

m 2 f \

+ +
m 12m

(A.II.l)

In this system, the complementary products which are separately distinguished are all
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imported. Small quantities of these products are produced domestically but they are lost in larger 
aggregates of competitive products and are not separated out. We have no means of estimating

^Olh ^oim ^  l lh and A 2 1 ^  separately: and so we might denote what we can estimate by

^0 Ih ^ ^0 Im ~ A q j , say, and A j j fy + A j = A  ̂j , say. In line with this simplification we might 
drop the suffix m from and A 2 2 m' The final demand vector for competitive products takes
the usual net form, all imports of competitive products being deducted from the sum of domestic 
final demands and exports. The corresponding vector for complementary imports is restricted to 
imports absorbed directly into final demand, ^ 2 /̂

The solution of (A.II.1) is given by

. . . :  J

( /  -  A 2 2 ) - 1

m ^ 2 2 ^  -  ^2 1 ^
- I

^"1  +

i J  \/'02^

+ X2 ~  m
(A.II.2)

1 ve hav’e

aterial is 

ruction of

nt maL-ix

jportance

3 .  T H E  T A B L E S

The content of the three tables which follow can now be described.

Table A.2 gives the non-zero elements of A^j  and Aq2  together with the average coef
ficients corresponding to the 1972 output levels shown in table V.l above.

Table A.2

"lodel 00 

el, of the

THE N O N - Z E R O  E L E M E N T S  OF Aq j  AND Aq 2 AND T H E  A V E R A G E  I N P U T - O U T P U T  C O E F F I C I E N T S

ns where

and coin- 

noted by

ism with

(A.11. 1)

Commodities

Input

1.3.

1.3. 
10. 
12.

20.
20.
31.
34.

34.

37.

38.
39.
39.

40. 

40.

Agricultural products n.e.s. (hides and skins) 

Agricultural products n.e.s. (crude rubber) 

Chemicals n.e.s. (synthetic rubber) 
Non-ferrous metals 

Textile fibres 

Textiles n.e.s.

Textiles n.e.s.

Electricity 

Distribution 

Distribution 

Crude mineral oil 

Iron ore and scrap 

Non-ferrous ores and scrap 

Non-ferrous ores and scrap 
Woodpulp 

Woodpulp

Output

21. Leather, clothing and footwear 

27. Rubber products 

27. Rubber products 

12. Non-ferrous metals 

20. Textiles n.e.s.

20. Textiles n.e.s.

21. Leather, clothing and footwear 

12. Non-ferrous metals (aluminium) 

11. Iron and steel

25. Paper and board 

9. Refined mineral oil 

11. Iron and steel

11. Iron and steel

12. Non-ferrous metals 
19. Textile fibres (rayon)

25. Paper and board

Non-zero 
elements 

(C million)

4

39

-45 
29 

270 

-270 

-4  

37 

21 
-2  

-10 
-18 

-3  
12 
9 

3

1960 C
Average 

coefficients 
{Cs per CIOOO 

ol output)
37

128

185

422

294

322

296

52

33

10
706

48

2
86 
16 

286

i arc all

• 11

1
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Commodities

Commodities

I . l .  Raw meat

1.2. Cereals
1.3. Agricultural products n.e.s 

2. Coal

Mining products n .e .s. 

4. Cereal products
5.1. Meat and fish products
5.2. Processed food ne.^. 

6. Drink
Tobacco manufactures

Coke
Refined mineral oil 
Chemicals n .e.s.

Iron and steel

Non-ferrous metals

Engineering products 
Ships etc.
Motor vehicles

Aircraft

Vehicles n .e.s.
Metal goods n.e.s 

Textile fibres 
Textiles n .e.s.

22.

Leather, clothing and footwear 

Building materials 
Pottery and glass 

Timber, furniture etc.
Paper and board

Paper, printing and publishing n.e.s. 

Rubber products 

Manufactures n .e .s.
Construction
Gas

Electricity
Water

Transport and communications 
Distribution
Services n.e.s.

Tobacco

Crude mineral oil

Iron ore and scrap 

Non-ferrous ores and scrap 
Wood pulp 
Butter
Tea and coffee

CO

Table
T H E  I N P U T - O U T P U T  C O E F F I C I E N T

(O

CO

<9 CO

O

CFfO

u -•.

tz

(0

9 • CsJ 9 4
<̂l

• \0 GC o

0 0 0 0 0 5 527 0 1 0 0 0 1 0 0 0
146 78 0 0 0 252 7 5 68 0 0 0 1 0 0 0
22 28 21 0 0 11 4 176 17 0 0 0 18 0 0 0
0 0 0 1 5 1 2 2 3 1 617 0 8 1 2 1
1 1 1 0 3 0 1 1 0 0 0 4 12 0 6 1

450 0 81 0 0 152 0 32 5 0 0 0 6 0 0 0
0 0 0 0 0 0 2 3 0 0 0 0 0 0 0 0
1 1 1 0 0 69 13 96 55 0 0 0 3 0 0 0
0 0 0 0 0 0 0 4 54 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 18 0 0 0 0 0 0
0 0 0 0 1 1 0 0 1 0 1 0 1 28 1 1

21 21 21 1 42 14 4 5 23 5 0 44 9 26 11 4
47 468 52 21 36 52 74 67 25 4 30 40 320 37 11 25
0 0 0 28 1 0 3 3 0 0 5‘ 0 2 280 12 83
0 0 0 0 0 1 2 2 1 7 0 0 5 15 395 55

24 25 24 45 45 11 14 18 20 6 4 8 13 24 21 163
0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 0 9 0 0 0 1 0 0 0 0 2 1 5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 20 20 15 3 2 46 44 19 12 2 5 19 25 12 50
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 I 5 0 4 4 3 1 0 0 0 3 1 1 4

1 1 1 3 0 0 1 0 0 0 0 0 1 1 0 1
2 2 2 7 1 0 0 0 0 0 1 4 3 7 1 4
0 0 0 0 0 1 7 9 20 0 2 0 9 0 0 5
1 1 I 11 5 0 3 4 4 4 0 0 5 3 1 12
0 0 0 0 8 3 9 9 4 15 0 0 6 0 1 2
0 1 2 3 14 14 40 39 6 71 I 2 14 2 3 12

3 3 3 25 3 0 0 0 1 0 0 0 2 I 1 5
4 4 4 3 0 0 0 3 4 12 0 0 6 1 2 11

24 24 24 40 1 2 3 4 7 4 0 4 5 6 2 3
16 16 16 0 0 10 2 2 2 0 50 5 20 27 5 3
14 14 14 26 41 15 8 8 14 4 7 13 20 30 18 12
0 0 0 0 1 0 1 1 1 1 1 0 1 0 0 0

43 43 43 24 118 19 33 33 20 26 105 6 33 46 21 16
36 30 37 18 37 19 25 24 20 25 25 2 18 25 35 14
30 30 28 22 25 25 40 40 25 43 32 9 39 30 45 29

0 0 0 0 0 0 0 0 0 327 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 729 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 55 0 0

0 0 0 0 0 0 0 0 0 0 0 0 1 3 75 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 1 0 7 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0

5

20
ill

2

4

3
?

IS
<0
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MATRIX FOR 1972 AT I 9 6 0  PR IC ES

111

Direct inputs in C s per CIOOO of output

V
%c

i:

u

5

1

3

0

0

r

3

I

3 
0

6
4

6

I'

3

it

C

E
K3cV
Iec

2
to

1

3
0
1

1

6

30
0

46

3

5

le
0

21
35

I I I  I

12
5

II
3
3

% 1 '• 1
c 6 1 0
0 0 0 ' 01
0 0 0 3 i: r  0
0 0 0

i  . ̂j
0

0 0
• 1

, 3
0

0 0 1
0

1
■  ,1, .111 

1 0
26 11 4 5
•*y 11 25 20

12 S3 ■ 81

15 m 55 25

24 21 163 I 75

0 0
I

0 140

1 I 5 1 2

0 0
1

1 i 0

0 0 0 ' 0

12 SO 59

0 0 0 0

1 1 4 4

1 0 1 '1 1

m I 4 ! 2

0 0 5 1

1 12 i 25
1

U

sO OO

0

V

C"

0

<N|

0

1 1 2 1 0 0

0 0 0 1 0 2

0 0 0 0 8 1

0 0 0 0 0 0

0 0 0 0 0 1

0 0 0 0 0 0

0 0 0 0 0 0

0 0 1 1 0 0

4 30 5 8 57 7

!8 4 22 8 298 16

78 18 83 276 0 0

>9 25 47 94 6 2

16 72 61 19 28 13

0 0 0 0 0 0

)7 10 50 7 0 1

1 260 1 0 0 0

0 0 101 0 0 0

35 18 56 111 6 5

0 0 0 0 2 133

2 1 3 0 5 483

3 0 2 0 0 5

5 0 4 1 0 0

4 0 1 2 0 0

13 1 23 8 0 1
1 1 0 1 1 1

5 7 2 5 5 5

43 2 22 4 1 3
11 0 4 9 0 1
4 2 4 2 7 6

3 2 3 8 3 2
9 11 11 13 23 12
0 0 0 0 1 1

14 4 18 18 25 25
16 • 7 25 15 18 22
42 17 45 28 35 22

CM

0
0

32
0

0
0
0
0

0

0

320

0

0

19

92

0
0
0

0
8
0
3
0

1
34

25
45

f/y V ^  *i/> V)D HD U3*C
o

<00JD
w C
.S to O

K

AJ V V- u (O
r twwO B

VCL TO pOu \Z Qm 0̂  Cl Oi

• • sdrsj <M rvi

0 0 0 0 0

0 I 0 0 0

0 1 0 0 38

0 0 20 1 2

24 0 14 0 1

0 5 0 0 0

0 0 0 0 0

0 0 0 3 0

0 0 0 0 0

0 0 0 0 0

1 0 1 0 0

32 5 12 6 2

61 29 77 29 290

1 2 1 0 3

0 2 12 7 3

33 11 22 14 17

0 0 0 0 0

4 2 0 1 6

0 0 0 0 0

0 0 0 0 0

17 38 2 4 22

0 0 2 0 0

0 29 8 2 115

1 4 0 I 2

17 2 0 0 3

51 5 1 2 0

15 314 26 0 2

4 1 116 288 5

17 2 14 45 15

2 9 1 1 66

0 2 0 2 11

10 5 4 5 6

22 3 1 8 3

36 11 33 7 27

1 0 1 0 1

46 31 15 30 23

35 48 12 31 25

50 56 21 53 28

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 n 10 0 0 0 0 0 0 0 0 0
0 0 0 0 n 0 0 0 0 0 0 280 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

0
0

1

0
0

0

0

12

0
0

39

28

24

0

0
0
0
0
0
5

30
39

18

19

0
1

3

0

26

0
0

0

12

57

1

0

0

5
172

15

16

13

U]

0

117

0

0

0
0

0
107

0

0
0

0

0

3

0
0
0

0

31

0

0

0

1
1

3

21
24

c0
3M
</>
o

•V
c
<0
o

OO

# •LAtA

0 0

0 0
0 0

0 0

1 0
0 0
0 0

0 0

3 0

0 0

1 1

26 8

10 2
0 0

1 0

3 34
0 0

23 15

0 0

0 0

6 14

0 0
8 3

2 0

1 0

4 0

7 1

5 2

35 82

5 9

16 8

18 13
8 7

19 20

6 1
30 8

30 10

28 20

0 0

0 0

0 0
0 0
0 0
0 0
0 0
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T H E  MATRIX M U L T I P L IE R

.  •  . J y ' .

■

•;}•.
4

1

Commodities

Commodities

1.1. Raw meat
1.2. Cereals
1.3. .Agricultural products n .e.s.
2. Coal
3. Mining products n .e .s.
4. Cereal products
5.1. Meat and fish products

5.2. Processed food n .e .s.
6. Drink

Tobacco manufactures 

Coke
Refined mineral oil 

Chemicals n .e .s.
Iron and steel 
Non-ferrous metals 

Engineering products 
Ships etc.

Motor vehicles 
Aircraft 
Vehicles n .e .s.

Metal goods n .e .s.
Textile fibres 

Textiles n .e .s.
Leather, clothing and footwear 

Building materials 
Pottery and glass 

Timber, furniture etc.
Paper and board

Paper, printing and publishing n .e.s 
Rubber products 

Manufactures n .e .s.
Construction
Gas

Electricity 
32. Water

Transport and communications 
Distribution 
Services n .e .s.

Tobacco
Crude mineral oil 
Iron ore and scrap 
Non-ferrous ores and scrap 
Woodpulp 
Butter
Tea and coffee

CO

Csl

u,

1003 I 1
308 1089 28

53 47 1028
14 16 7
8 13 4

542 11 100
0 0 0

45 5 10

1 1 0
0 0 0

3 2 2
62 52 38

362 785 125
42 41 27
24 26 14
74 66 46
2 2 6
9 8 6
2 2 1
2 2 1

58 56 36
3 2 1

18 15 9
2 2 1

12 12 8
7 9 3

13 14 8
16 16 7
31 27 15
10 10 6
12 13 8
52 46 37
49 48 29
50 47 28
2 2 1

110 101 68
81 64 53
94 87 52

0 0 0
45 38 28

2 2 1
3 3 2
4 4 2
1 0 0
0 0 0

CM

3

13
62
63

15
68

1
1

29

3
22

15

37

1
44

31
41

10

(O

(0
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A .4
FOR 1972 AT  I960  P R I C E S Direct and indirect requirements in C s per C1000 of demand
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Table A.3 gives the coefficient matrix and, below it, the coefficient matrix A i 2 -
The elements of this table are the familiar average input-output coefficients, except where the 

corresponding cell in A^^ or /^02 is different from zero, in which case they are marginal coef
ficients.

Table A.4gives the matrix multiplier(/ -  A and,below it, the matrix A (/ _  A

Thus, the element in row j and column k in the top part of the table measures the quantity of 
product j needed directly or indirectly to deliver 1000 units of product k to the uses shown in the 

top row of the final bracket in (A.II.2). Similarly, the element in row r and column k in the lower 
part of the table measures the quantity of complementary import r needed directly or indirectly 
for the same purpose.

These tables relate to the input of commodities into the output of commodities. They are 
derived from tables of the input of commodities into industries and of the output of commodities 
by industries on the assumption of a commodity technology as described in [6]. Recently, we 
have carried out some successful experiments with the more sophisticated methods suggested 
in [39] but the results were not available in time for use in this paper.

4 .  T H E  C O N S T R U C T I O N  O F  T H E  T A B L E S

Constructing accurate input-output tables for the past is difficult; constructing them for 

the future is even more difficult. Nevertheless such tables are essential in forming any detailed, 

coherent picture of the economy to come. In constructing tables A.2, A.3 and A.4 we tried, as
far as possible, to base our estimates on statistical data and on the opinions and expectations

of people engaged in or concerned with production. In some cases we succeeded in explaining 
by econometric means the movements through time of individual coefficients, in others we had to 
resort to the extrapolation of past trends. However, compared wkh our earlier work [6],

published some seven years ago, the present estimates depend far more on direct knowledge
and informed opinion and far less on mechanical methods of adjustment and extrapolation.

Our starting point was the official input-output information for 1954 published in [24]. 
We used these data to construct a commodity x commodity table for 1954 using our industry cate
gories, which are based on the 1958 Standard Industrial Classification. At the same time, we 
built a complete social accounting matrix for 1954 into which the final version of this table fits 
coherently.

Our next step was to built similar social accounting matrices for 1960 and 1963. Each 
matrix contains, as an integral part of it, an input-output table. These tables were estimated by
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two methods: wherever possible we used data on individual cells; otherwise, we updated the 
1954 table (expressed in 1960 prices) so as to accord with the constraints of the production 
accounts in our i960 and 1963 social accounting matrices (also expressed in i960 prices). This 
was not a wholly mechanical procedure, though the RAS method of adjustment was used at the

final stage.
At this point we had for each coefficient three observations, the last of which was se

parated from the first and from 1972 by a time interval of nine years. This certainly did not 
provide a satisfactory basis for projection, and so our next step was to seek data for the inter
vening years. In some cases such information is available annually, in others it is available 
only from time to time. In every case we compared any data we could find with the entries in 
our basic tables and, generally speaking, obtained thereby a better idea of the trends of indi

vidual coefficients.
In the case of fuel inputs, particularly inputs of coal and fuel oil, we carried out econo

metric analyses of the movements of individual coefficients, as described in [9]. These analyses 
rest on the assumption that, within technical limits, substitution takes place in response to 
changes in relative prices but is spread over a considerable time period largely because of the 
different state of equipment in different firms and the cost of changing it. In the particular case 
of coal and fuel oil the substitution process is further complicated by the Introduction of natural 
gas. Our estimates of the coefficients for coal and fuel oil In 1972 are therefore dependent not 
only on the expected ratio of the prices of these two commodities in that year but also on the 
speed of penetration of natural gas and its substitutability for other fuels in the various branches 

of industry.
Generally speaking, such constraints on projections are not a disadvantage: rather the 

contrary, for the alternative is trend projection and this depends, at best, on informed opinion 
which usually does not make explicit its assumptions, or, at worst, on a process of extrapolation 
which can take no account, either explicit or implicit, of the forces likely to be at work In the 
future except in so far as they have been at work in the past. However, in the great majority 
of cases one must resort to trend extrapolation, with or without the benefit of informed opinion. 
One can take comfort in the thought that industrial change must usually overcome a vast amount 
of inertia; that informed opinion will almost certainly perceive the main deviations from trend; 
and that, at our level of aggregation, these deviations may not be very significant any
way.
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5 .  A N  A N A L Y S I S  O F  C H A N G E S  IN T H E  C O E F F I C I E N T S

Although, prima jade,  it is desirable to make allowances for changes in the coefficients,
economic models continue to be built on the assumption that an input-output matrix relating to a
past year can safely be used in making projections for a future year. Since a great deal of work
is required to project input-output coefficients, it is desirable to test how far a significant im
provement can be expected from undertaking it. In what follows we shall analyse the effects of
changes in the coefficients and changes in gross output levels on the vector of intermediate
demands, Aq.

Let us denote two periods by the subscripts 0 and 1 ; and let us denote the ;th element

of A^qj  by Then, in making a comparison between 1960 and 1972, we can write

{-472972); ('^72'?72); ( ^ 60972)/ <-^60̂ 72̂ 1
-------------------- --- --------------------- X -------------------- ---------------------------

60?60); ('^60?72)y ('^6o?72); 60%0'>j
(A.II.3)

The term on the left-hand side of this equation is simply the Intermediate demand for j
in 1972 as projected by us, divided by the corresponding demand in 1960. This ratio is expressed.
on the right-hand side, as the product of three terms.

The first term on the right-hand side measures the ratio of the intermediate demand for j

in 1972 as projected by us, to the intermediate demand for j that would be generated if the same

1972 output vector were to be produced with the intermediate technology of 1960. This may be
called the 'direct' coefficient effect.

The second term on the right-hand side measures the ratio of the intermediate demand
for j generated by our projected 1972 output vector if this were produced with the 1960 technology,

to the intermediate demand that would have been generated had we run our model with A^q rather

than Ay2 - This operation would have led to an output vector, different from qj 2 , and so this
term may be called the 'indirect' coefficient effect; and the product of the first two terms may
be called the 'combined' coefficient effect.

The third term on the right-hand side measures the ratio of the intermediate demand for j

generated by 9^2 with A^q , to the actual intermediate demand for j in 1960, and may be called
the 'residual' effect.

The product of the last two terms, which measures the effect of a change in output when
the 1960 technology is used in both cases, may be contrasted with the first term, which compares
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■̂ Îs of
‘enned;ate

the effect of the i960 with that of the 1972 technology applied to the same output. This analysis 
Is reminiscent of the index-number formulae of Laspeyres and Paasche: we might speak of a 
Paasche coefficient index and a Laspeyres output Index.

Calculations on these lines are brought together in table A.5 overleaf. The first four 
columns of this table show the elements that enter into the numerators and denominators of the 
terms in (A.11.3), and the remaining columns show the results of the analysis. Thus from the first 
row of the table we see that

J
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130

196 198 199

198 199 130

= 0.99 X 0.99 X 1.53 

= 1.51 (A.II.4)

These calculations appear in columns 6 through 9 in the form of percentage changes: -1 , -1 ,  S3 

and 51. Column 5 shows the percentage change associated with the combined coefficient effect: 
100 [(0.99 X 0.99) -1] = -2.

This analysis shows that in the case of raw meat the direct and indirect coefficient 
effects are very small and that rather more that the whole of the change in the intermediate de
mand for meat between i960 and 1972 was attributable to changes in outputs between the two 

dates. As an intermediate good, raw meat is almost exclusively an input into meat and fish 
products and, as we saw in table V.l above, the gross output of these products increased by 54 
per cent over the twelve-year period. Assuming that there was no significant change in the re
lative importance of the meat and fish components of this output, we can say that meat products 
may be expected to be almost as full of meat in 1972 as they were in 1960.

A glance at the other rows of table A.5 shows that the combined coefficient effect is 
rarely as small as it is in this example. The rows for fuel and power products provide parti
cularly striking instances of large coefficient effects but they are not the only cases. Manu
facturing n.e.s., which includes plastics products, is another example of a large, positive direct

effect. In the great majority of cases the indirect coefficient effect is small; fuel and power 
products, again, are an instance of this.

A

we look at the two rows of totals, either including or excluding complementary imports, 
we can see that both coefficient effects are negligible and that virtually the whole change in 
intermediate demand is associated with changes in the output vector. This result is reassuring.
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Table A. 5
A COMPARISON OF F O U R  V E C T O R S  OF I N T E R M E D I A T E  DEMAND

r

* I

Intermediate demands {i960 C mill ion) Coefficient effects ( p e r c e n t a g e s )  1 Total 1
1 change 1

In 1960 In 1972 \ { p e T c e n t a g e s ) \

Actual Starting Applying Starting Combined Direct Indirect Residual
Commodities with 1960 technology with

i960 technology to 1972 outputs 1972 technology

^60 960 ^60 9*72 ^60 972 ^72 972

1 2 3 4 5 6 7 8 9

1.1. Raw meat 130 199 198 196 -2 -1 -1 53 51

1.2.
✓

Cereals 375 509 505 484 -5 -4 -1 36 29

1.3. Agricultural products n.e.s. 397 604 525 443 -27 -1 6 -13 52 12

2. Coal 645 1053 1109 418 -60 -62 5 63 -35

3. Mining products n.e.s. 122 198 208 232 17 12 5 62 90

4. Cereal products 491 668 674 646 -3 -4 1 36 32

5.1. Meat and fish products 3 8 3 4 ft ft # • • •

5.2. Processed food n.e.s. 20^ 240 212 276 15 1 13 17 34

6. Drink 47 73 73 71 -3 -3 0 55 51
7. Tobacco manufactures 4 4 4 4 1 • ft # # # #

8. Coke 192 293 289 105 -64 -64 -1 53 -45
9. Refined mineral oil 393 596 629 1062 78 69 6 52 170

10. Chemicals n.e.s. 1503 2348 2493 2775 18 11 6 56 85
11. Iron and steel 1833 2758 2642 2355 -15 -11 -4 50 28

12. Non-ferrous metals 849 1281 1284 1277 0 -1 0 51 50

13. Engineering products 1362 2080 2125 2327 12 10 2 53 71
14. Ships etc. 147 187 178 145 -22 -1 9 -5 27 -1
15. Motor vehicles 514 777 794 873 12 10 2 51 70

16. Aircraft 194 274 269 259 -5 -4 -2 4! 34
17. Vehicles n .e.s. 123 163 153 101 -3 8 -34 -6 33 -18
18. Metal goods n.e.s. 999 1469 1489 1475 0 -1 1 47 48
19. Textile fibres 401 402 353 501 25 42 -12 0 25
20. Textiles n.e.s. 1270 1434 1372 1156 -19 -1 6 -4 13 -9
21. Leather, clothing and footwear 193 244 236 215 -12 -9 -3 26 11
22. Building materials 396 691 678 778 13 15 -2 74 96
23. Pottery and glass 131 196 208 213 9 2 6 50 63
24. Timber, furniture etc. 544 786 782 729 -7 -7 -1 44 34
25. Paper and board 424 613 662 699 14 6 8 45 65
26. Paper, printing and publishing n.e.s. 699 1020 1040 1161 14 12 7

w 46 66
27. Rubber products 247 355 351 380 7 8 -1 44 54
28. Manufactures n .e .s. 158 222 231 384 73 66 4 41 143
29. Construction 1000 1634 1567 1433 -12 -9 -4 63 1 43
30. Gas 191 288 285 616 114 116 -1 51 223
31. Electricity 473 703 718 962 37 34 2 49 103
32. Water 43 59 61 57 -3 -7 3 37 33
33. Transport and communications 1290 1918 1899 1782 -7 -6 -1 49 38
34. Distribution 800 1184 1151 1228 4 7 -3 48 54
35. Services n .e.s. 1222 1800 1812 1822 1 1 1 47 49

Total 20011 29331 29322 29644 1 1 0 47 48

36. Tobacco 84 81 81 70 -14 -14 0 -4 -17
37. Crude mineral oil 332 568 848 841 48 -1 49 71 153
38. Iron ore and scrap 101 151 137 124 -18 -9 -9 50 23
39. Non-ferrous ores and scrap 91 125 132 116 -7 -1 2 6 37 27
40. Woodpulp 116 180 202 160 -11 -21 12 55 38
41. Butter 2 '4 4 9 1 # # % % • i # # I • # 1

42. Tea and coffee 6 8 8 7 1  ̂^ # • # « 1 % 4 1

Total 20743 30448 30734 30971 2 1 1 47 49
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since over the whole productive system the ratio of net to gross output is unlikely to change 
much in a matter of twelve years. Up to a point this justifies the use of aggregated models in 
which intermediate production is wholly ignored. But when we look at the large effects shown 
in the body of the table, we cannot doubt the necessity of trying to estimate changes in the 
coefficients in any disaggregated model.
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1.  C O M P E T I T I V E  I M P O R T  F U N C T I O N S

As we saw In equation (11.24) on p. 22 above, the demands for competitive imports are expressed 
in terms of some variant of the familiar log-linear demand equation. Many variants were tried out 

and the parameters in those finally adopted are given in table A. 6 on p. 122.
Using an easier notation than in chapter II, since we can here concentrate on a single 

equation, we can write the simplest form as

( A . m - n

or, transforming to logarithms.

log m. =  log a  + ^  log dj + y log {pmj/pqj) +  “ / (A.III.2)

n*

In these equations, m- and dj  denote respectively the quantity imported and the total quantity 
demanded of competitive product ; ;  and p^ - and p^y denote respectively the import price of j, 
including customs duty, and the price of j when produced in Britain. The symbol Wy denotes a 
disturbance, or error, and a, /3 and y are pa'rameters. In all our calculations we used logarithms 
to the base e and we estimated cl, /S and y from postwar annual data by the method of ordinary 
least squares. The parameter a  is a scale constant which depends on the units In which the 
variables are measured and is of little interest. The parameters and y are the important ones
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since they measure respectively the elasticity of the quantity of j imported with respect to the 
total demand for j and with respect to the ratio of the Import price of j to its price when produced

in Britain.
In a number of cases we found that ^  - > 1, Indicating that the import ratio, m - / d - ,  would 

increase with an Increase in the total demand for j even if the price ratio did not change. In other 
cases we found that /3 =  1 and where this was so, we treated W y/tfy as the dependent variable, 
thereby implying that jS = I. In such cases, we usually found it desirable to add a residual trend

term to the equation, which thus becomes

rn./dj = a y ^ p r  +  w: (A.III.3)

or

s pressed
tr;ea out

a sinele

■A.lll.n

■A.iii.:

%

ce
eootes

?a:

log (m./dj) = log a + y log {p„j/Pcjj) + pT+u,- (A.111.4)

where r  denotes time.
The differences between these formulations can be seen by comparing rows 13 and 14 

in table A .6. From row 13 we can see that for engineering products = 2.6 and y = -1.6, in
dicating a high elasticity of imports with respect to total demand and also a fairly high (negative) 
elasticity with respect to relative prices. For ships we find, with an implicit ^  = 1, that y = —2.8 
and p = 0.11, indicating a still higher sensitivity to relative prices and a strong upward trend

of 11 per cent a year.
Although these variants are the commonest, others will be found in table A.6. Examples 

are as follows.
The treatment of and p^y as separate variables in place of their ratio. Very large 

differences in the absolute size of their coefficients are unlikely but may be explained in terms

of product heterogeneity.
The introduction of the relative price of the preceding year, A  ̂ thus allowing

for a time-lag in the response to price changes.
The introduction of a term in t  log (Pm/Pqp which allows the price elasticity to vary

through time.
The introduction of some other variable, such as the final demand for j in place of dy 

where, for example, the imported product enters only into final demand.
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C O M P E T I T I V E  IMPORT F U N C T I O N S
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In addition to the estimates of the parameters, table A.6 also provides the follow!

- 2

information.
The standard errors of the estimates of the parameters, which are shown in brackets

under them. Asterisks denote that the estimates are not significantly different from zero at the

5 per cent level of significance.
The period over which the equations were fitted.
The square of the coefficient of multiple correlation adjusted for degrees of freedom, R 

This is a measure of the proportion of the population variance of the dependent variable ac
counted for by the regression equation. Where a 1 is shown in the column for log d-, it is implied 

that the dependent variable is ni-/dj and not my. This fact should be borne in mind in comparing 

the values of R •
Durbin and Watson's d-statistlc. This is shown in the final column of the table and pro

vides a test of serial correlation in the residuals from the regression equation. In the absence 
of serial correlation we should expect a value of about 2, positive correlation being indicated 
by lower values and negative correlation being indicated by higher values. Two asterisks denote 
that the value of d indicates serial correlation in the residuals at the 5 per cent level of signi

ficance.
Table A.6 shows that in most cases the regression equation is able to account for a 

substantial proportion of the variance of the dependent variable and that a tendency to positive 
serial correlation in the residuals is encountered more frequently than the converse, though it is 
rarely significant at the 5 per cent level. The elasticities of imports with respect to demand are 
frequently larger than one and In several cases substantially so. The elasticities with respect 
to relative prices are in all cases negative, as in theory they should be, and in a number of 

cases are greater than one In absolute value.

• •* m
2 .  C O M P L E M E N T A R Y  I M P O R T  F U N C T I O N S

,73

n.M

o.« lit

Oil 2-36

As we saw in equation (11.26) on p. 23 above, the demands for complementary imports 

are expressed as linear functions of either the domestic output into which they mainly enter 
or the final consumption of the corresponding product. Thus for complementary commodity k we
can write

o.« = CL+ (A.III.5)

D’OJ a- 1-00 where denotes the domestic output of product r into which the imports of product k mainly

.93

.0*
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Table A. 7
C O M P L E M E N T A R Y  IMPORT F U N C T I O N S

1

Subcommodities Constant Coefficient of demand, /3, and other coefficients

1.3.8 Hides -  35.23*
(17.13)

1.3.10., Oilseeds 4.88*
(2.95)

3. Mining products n.e.s. -  29.13 
(11.95)

4.1. Meat and fish meal -  6.601 
(1.492)

5.2.5. Fats -  38.35 
(13.58)

5.2.6. Cocoa products -  9.77 
(4.69)

6. Drink -  4.77 
(1.84)

7. Tobacco manufactures 0.60
(0.07)

10.1. Oilcake -  42.63 
(14.21)

10.3.1. Fertilisers (potash) 0.58* 
( I . 17)

11.1. Ferro-alloys -  31.11 
(5.06)

12.1-. Unworked non-ferrous metals -  40.74 
(13.65)

24.1. Timber

24.2. Railway sleepers etc

Crude mineral oil

38.1. Iron ore

39.1. Manganese ore

39.3. Non-ferrous ore residues

39.4. Other non-ferrous ores

Butter

Tea and coffee

42.1. Woodpulp for paper

42.2. Woodpulp for cellulosic fibres

+ 0.05684 ^2/ 
(0.01738)

-  1.7382T
(0.3017)

+ 1.22187 output of refined vegetable oil
(0.07139)

+ 0.05713 
( 0 .02120)

+ 0.02312 -  1.7257 r
(0.00827) (0.6107)

104.61
(31.99)

12.30
(0.60)

5.29
(3.32)

22.18
( 8 .02)

10.34
(2.69)

10.59
(3.59)

14.40
(5.86)

192.88
(59.38)

74.49
(14.69)

6.35*
(6.97)

4.49*
(3.23)

+ 0.05933 output of compound a.iimal foodstuffs
(0.00581)

+ 0.21107 consumers’ expenditure on oils and fats 
(0.05617)

+ 0.05749 consumers’ expenditure on sugar etc.
(0.01067)

+ 0.12396 consumers’ expenditure on wines etc.
(0.00511)

+ 0.00570 consumers’ expenditure on filtertipped cigarettes 
(0.00036)

+ 0.25517 output of compound animal foodstuffs 
(0.05129)

+ 0.07256 9 jQ 3 
(0.00984)

+ 0.02409 
(0.00267)

+ 0.38151 gj2 
(0.02203)

+ 0.49619 
(0.05584)

-  0.7173 T 
(0.1038)

+ 0.72853 
(0.00829)

+ 0.05123 qj j  + change in stocks of iron ore 
(0.00420)

1.9840 T 
(0.8044)

0.00016 T ) g j ]
(0.00005)

+ (0.00868 
(0.00145)

+ 0.02391 qj2 
(0.00558)

0.05759
(0.00946)

+ (1.22979 + 0.07410 r )  cons. exp. on oils and fats —
(0.23297) (0.02727)

17.7476 T 
(6.8594)

+ 0.15815 A  ̂ cons. exp. on beverages + 0.651 change in stocks of tea and coffee
(0.05263) (0.207)

+ 0.25458 9^5 
(0.02123)

+ (0.07358 -  0.00631 r )^ ,Q  + 0.4069 t

(0.02030) (0.00196) (0.1412)

T is a trend variable such that I960 = 0, 1961 = 1 etc. 
denotes that the estimate is insignificant at the 5 per cent level using Student’s ( test
denotes that the value of d indicates serial correlation in the residuals at the 5 per cent level of significanc

Years I
1949-65 0.74 1.26

1954-65 0.97 2.01

1949-65 0.88 1.98

1949-65 0.86 0.82**

1949-65 0.42 1.40

1949-65 0.61 1.11

1949-65 0.97 1.16

1949-65 0.94 1.63

1949-65 0.91 2.07

1955-65 0.83 1.91

1955-65 0.88 1.44

1949-65 0.95 2.37

1949-65 0.83 2.54

1949-65 0.73 1.76

1949-65 0.99 1.22

1957-65 0.94 2.51

1949-65 0.79 2.56

1949-65 0.47 0.67'

1949-65 0.67 1.84

1949-65 0.91 1.76

1950-65 0.69 0;81*

1955-65 0.92 1.77

1949-65 0.89 1.56
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enter; and is replaced by the final demand for product k, if k denotes an essentially final 
good. In some equations further terms are introduced, as shown in table A.7 opposite.

Here again, we can see that, In general, the regression equations are able to account for 
a substantial proportion of the variance and that there is a tendency to positive rather than to 
negative serial correlation in the residuals. The values of are in all cases positive and the 
values of a are in most cases negative. Where this is so, the elasticities of imports with respect 
to the relevant output or final demand are greater than one, although of course they tend to one 
as the independent variable increases.

Tables A.6 and A.7 do not cover all imports. The imports of many agricultural products 
were estimated as the difference between demand and domestic production calculated by re
ference to the system of farm subsidies; and there were a few cases in which satisfactory import 
functions could not be estimated.

...... J

'M
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I

i 0.?3 1.91

The analyses just described were based on the still more detailed figures of retained 

Imports published in the Annual Statement oj Trade [30]. Quite apart from the fact that we did

‘ 0.M 1.44
Table A. 8

A R E C O N C I L I A T I O N  OF  IMPORT T O T A L S ,  I960

’-45.65 0.95

! 1-4H5

1545.6.' 0.73

1545-c.'

0.54

P45.65

1045.65 0.4'

1049.6?

O.9.’

1. Imports c.i.f. as in the trade accounts

2. less Re-exports including handling margin

3. less  Parcel post

4. plus Sugar adjustment

5. Retained imports of goods classified by SAM subcommodities

6. less Valuation adjustments (net)

7. plus Coverage adjustments (net)

8. plus Invisibles

Retained imports classified by SAM commodities

10. plus Travel and other imports of services

11. plus Re-exports excluding handling margin:
a. diamonds
b. other

12. less Returned goods and goods for process and repair

13. Imports as in the balance of payments

C million 

4541

-  141

27

4419

477

66
644

4652

775

8 7
1 3 4

-  85

5563

56
,040<?
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not attempt to analyse every category of import recorded in the trade accounts, there are differ
ences of concept and definition between the c.i.f. figures in the trade accounts, the figures in 
our subcommodity and commodity import totals and the figures in the balance of payments, which 
appear in all our tables of the gross domestic product and its composition. A reconciliation of 
these various totals in 1960 is given in table A.8.

4 .  IM P O R T S  G R O U P E D  INTO B R O A D  C L A S S E S

In tables III.l and IV. 1 above, imports were shown grouped into six broad classes similar 

to the classification given in official statistics. These broad groups are built up from our sub
commodity categories as shown in table A.9 below.

Table A. 9
THE COMMODITY COMPOSITION OF THE MAIN IMPORT GROUPS

rii

1

!»•

Food, drink and tobacco

I . l . Raw meat 6. Drink
1.2. Cereals 7. Tobacco manufactures
1.3.1-7. Other edible Agricultural products 36. Tobacco
4. Cereal products 41. Butter
5.1. Meat and fish products 42. Tea and coffee
5.2. Processed food n.e.s.

Raw materials

1.3.8-12. Non-edible agricultural products 24.2. Railway sleepers etc.
3. Mining products n.e.s. 38. Iron CK’e and scrap

12.1. Unworked non-ferrous metals 39. Non-ferrous ores and scrap
P. Textile fibres 40. Woodpulp
24.1. Timber

Fuels

2. Coal 30. Gas
8. Coke 31. Electricity
9. Refined mineral oil 37. Crude mineral oil

Semi-manufactures

to. Chemicals n.e.s. 22. Building materials
11. Iron and steel 23. Pottery and glass
12.2. Worked non-ferrous metals 25. Paper and board
20. Textiles n.e.s. 27. Rubber products

Man ufactures

13. Engineering products 18. Metal goods n.e.s.
14. Ships etc. 21. Leather, clothing and footwear
15. Motor vehicles 24.3. Furniture and other timber prod
16. Aircraft 26. Paper, printing and publishing
17. Vehicles n.e.s. 28. Manufactures n.e.s.

Services and adjustments*

Transport and communications 35. Services n.e.s

• Adjustments include expenditure abroad by British tourists, re-exports, returned goods and 
goods for process and repair.

t
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differ.

ID The first five groups in table A.9, which relate to goods, are used in the following section 

in the classification of imports by weight.

of 5 .  IMPORTS M E A S U R E D  BY WEIGHT

PNsimilar

Sub.

In our study for the National Ports Council already referred to, we converted, with their 

help, all our import figures from £’s into tons. These estimates, which are of obvious interest 
in connection with port facilities, are so strikingly different from the conventional figures ex
pressed in money units that we show them for selected years in table A. 10.

By comparing this table with table IV.1, it can be seen that in 1960 the value per ton 

in the five groups ranged from £8 in the case of fuels to £1,465 in the case of manufactures. 
The intermediate positions are taken up by: raw materials, £34; food, drink and tobacco, £78; 
and semi-manufactures, £82. It can also be seen that, according to our estimates, imports of 
goods may be expected to increase between 1954 and 1972 by a little over 100 per cent when 
measured at 1960 prices and by nearly 160 per cent when measured in tons. This difference 
results from the growth of fuel imports. If these are left out, the increase at constant prices Is 
reduced to a little less than 90 per cent while the change in tons is reduced to a little over 
50 per cent.

It is of Interest to note that, In the aggregate, British imports are about four times as 

heavy as British exports.

Table A.10
THE LEVELS AND GROWTH RATES OF IMPORTS MEASURED BY WEIGHT

Import groups

Food, drink and tobacco

Raw materials

Fuels

Semi-manufactures

Manufactures

Total merchandise

Quantities 
(thousand tons)

1954

15,894

27,239

34,495

83.123

1960

19,280

35,510

58,179

121,550

1963 1972

19,287

30.011

19,009

43.763

72,026 139,082

7,909 11,071

129,627 213,902

Annual rales of change 
(percentages)

1954-63 1963-72

- 0.2

4.3

7.6
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E X P O R T  D E M A N D  S T U D I E S  A N D  O T H E R  M A T E R I A L  O N  E X P O R T S

1. E X P O R T  P R I C E  E L A S T I C I T I E S

A number of studies of the elasticity of demand for total exports with respect to price were made

shortly after the war. These were based on time series and have been brought together by Kaliski

[14]. On the whole, they provide comparatively low estimates and the downward biases to which

they are subject have been discussed by Orcutt [18] and by Prais [19].

More recently, studies based on cross-section analyses have yielded higher elasticities,

mostly between 1.5 and 2.5. These estimates are probably much more reliable than the earlier

ones, though they may still be biased downwards. This is due partly to errors of aggregation
and partly to errors of measurement which bias estimates of price elasticities towards unity
[ 18]. Prais [ 19] reviews these studies and discusses sources of bias.

It is probable that price elasticities vary widely between different commodity groups and

that more reliable estimates for the total can be obtained by combining estimates for individual

groups. Some evidence is available on this question. Thus Juntz and Rhomberg [13] and Kreinen
[15] obtained estimates for manufactured exports higher than those given in the earlier studies.

Kreinen, In particular, investigated price responses for individual manufacturing divisions of

the Standard International Trade Classification and obtained substitution elasticities of

for chemicals, -1.7 for machinery and transport equipment and —4.5 for other manufactures (divi
sions 6 and 8).

In 1958 Zelder [41] carried out an even more detailed analysis and estimated substitution

elasticities for small categories, such as fertilisers or brass tubes. His estimates are centered

128
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around -2,  but with a considerable dispersion. The components of the metal group showed rela- 
latively high elasticities (-2.7, -3.1, -3.8, -5.3, -2.0) which can perhaps be accounted for by 
the fact that these components are relatively homogeneous. The components of the engineering 
group, on the other hand, with the exception of radios, showed relatively low elasticities (-0.9, 
-1.0, -1.4), perhaps because of the importance of design and delivery dates.

In the light of these studies we adopted price elasticities of: -1 for engineering, ship

building and aircraft; -3  for iron and steel and for non-ferrous metals; and -2  for all other export

groups.
' j

RTS

niade 

R aliski 

0 which

!;cities,

earlier

2. THE E F F E C T  OF C H A N G E S  IN T H E  GROSS DOM ESTIC P R O D U C T

OF T H E  E X P O R T I N G  C O U N T R Y

In our calculations, the normal foreign demand for British exports is assumed to be given 

in terms of trend developments in world trade and in prices. In the preceding section we discussed 

the influence of deviations in prices from the norm assumed; in this section we consider the 
possible effect on exports of a higher level of Britain s gross domestic product.

Some light on this question is provided by the studies .of Tinbergen [23], Pulliainen 
[20] and Linnemann [16] on the flows of goods between pairs of countries. These studies set 
out to explain the total flow of goods between two countries, r and s say, in terms of the gross 

domestic (or national) products of these countries and of the distance between them. In its

simplest form this relationship is formulated as

re latio n  

i s  la it) ' ^ S ^
T S

(A.IV.l)

■ jp5 and

dividual

Kreinen

tudies

jioDS of

o f ' 1'^

,5 Mivi-

stituti'

a

iL

or, transformed into logarithms.

log = alog + p log + y log dj.  ̂+ wrs
(A.IV.2)

where denotes the exports from country r to country s, 7]̂  and denote respectively the 
gross national products of the two countries and 5^^ denotes the distance between them. Several 
variants of this equation are applied to data for 1958, 1959 and the average of 1958-60.

These studies bring out a number of problems which arise in this kind of analysis.
First, it is necessary to convert the variables expressed in local currencies to a common 

unit. In the case of trade flows, this was done by means of official exchange rates; but, in the

I

1
V,
/



I

I

. 1  r

130 E X P O R T  DEMAND STUDIES A N D  O T H E R  M A T E R I A L  ON E X P O R T S

li

¥

t  •

i

i
V

case of gross national products, use was also made of purchasing-power parities [12]. In prin
ciple, these parities are more reliable than exchange rates and it was found that they increased 
systematically the-estimates of a  by some 20 per cent.

Second, it was thought desirable to test the effect of introducing additional variables, 
such as population, special politico-economic ties and the commodity composition of foreign 
trade. The inclusion of these variables had little effect on the estimates of a except for the 
last, which reduced them by some 20 per cent.

Third, a problem is presented by flows recorded as zero in the trade statistics since, 
as Linnemann has pointed out, they can properly be excluded only on the basis of their ex
pected value, and their complete exclusion leads to bias. However, if they are not excluded, 

they must be assigned arbitrary values; and, in a log-linear equation, variations in the way in 
which these flows are handled can increase the estimate of a  by 50 per cent or more.

Most of the estimates of a  derived from (A.IV.2) and its variants are clustered around 1. 
In one variant Linnemann obtained an estimate as high as 1.8 but in this particular case great 
weight was given to small flows and no allowance was made for the composition of trade.

Finally, all the studies mentioned relate exclusively to the export of goods. The informa
tion available on the export of services relates to a more restricted group of countries and is 
not subdivided by destination. In order to test whether the inclusion of services affected the 

relationship, we worked out the regression of the growth of total exports, Including and excluding 

services, on the growth of the gross domestic product in seventeen advanced countries. We re-
4

peated this calculation for various time periods and with additional variables such as price. 
In all cases, the elasticity of exports with respect to the gross domestic product of the exporting 

country was close to unity. The inclusion of services made virtually no difference.

In the light of these investigations we decided to put a  = I; that is to say we assume 

that a one per cent increase in total exports is associated, other things being equal, with a one 

per cent increase in the gross domestic product of the exporting country.

3 .  A R E C O N C I L I A T I O N  O F  E X P O R T  T O T A L S

The total of exports which we have classified by commodity is slightly smaller than the 

total that appears in the balance of payments, for various reasons. First, in our treatment ex- 

penditure by foreign tourists is not classified by commodity under the heading of exports but 
under the heading of private consumers' expenditure. Second, re-exports, apart from a small 
handling margin, are excluded from our calculations. Third, returned goods and goods for process

i
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Table A.11
A RECONCILIATION OF EXPORT TOTALS. I960

es
lore;

 ̂ f* the

5

ej.

icl'jded,

‘ »av in

Ouad 1.

se  ?reat

_______________ C million
1. Exports classified by SAM commodity 1 4810

2. Expenditure in Britain by foreign visitors I 201

Re-exports excluding handling margins: 
a> diamonds 
b. other

4. less Returned goods and goods for process and repair -85

5. Exports as in the balance of payments 5147

and repair are entered in the trade accounts but an equal deduction is made both from exports 

and from imports in calculating the balance of payments. Since the commodity composition of 
this category is uncertain we have not attempted to adjust the figures for individual commodities.

The order of magnitude of these adjustments is shown for i960 in table A.11 above.

m forma- 

’ and is 

:ted the 

eluding 

We re-

4. E X PO R TS GROUPED INTO BROAD CLASSES

In tables III.l and IV.1 above, exports were shown grouped into five broad classes similar 

to the classification given in official statistics. The way in which these groups are built up 

from our commodity categories is shown in table A. 12 overleaf.

; price, 

[porting

assume

D a

lan the

ent e r

fts but

i sma11

ocess

)



✓

IJI

1

i:

» •

■

*  %

■fc-*'

E X P O R T  D E M A N D  STUDIES A N D  O T H E R  M A T E R I A L  ON E X P O R T S

Table A. 12
THE COMMODITY COMPOSITION OF THE MAIN EXPORT GROUPS

Non-manufactures

Agricultural products etc 
Coal
Mining products n.e.s. 
Cereal products 
Meat and fish products 
Processed foods n.e.s. 
Drink

Tobacco manufactures
Coke
Refined mineral oil 
Textile fibres 
Gas
Electricity

Chemicals

lO. Chemicals n.e.s.

Machinery and transport equipment

Engineering products 
Ships etc.
Motor vehicles

16. Aircraft
17. Vehicles n.e.s

Other manufactures

11. Iron and steel 24. Timber, furniture etc
12. Non-ferrous metals 25. Paper and board
18. Metal goods n.e.s. 26. Paper, printing and \
20. Textiles n.e.s. 27. Rubber products
21. Leather, clothing and footwear 28. Manufactures n.e.s.
22. Building materials 20. Construction
23. Pottery and glass

Services and adjustments

Transport and communications 
Distribution

35. Services n.e.s

* Adjustments include expenditure by foreign tourists in Britain, re-exports, returned 
goods and goods for process and repair.
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