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‘Ir‘i‘sh Full »Empldymeht Structures 1968 and 1975

 'SUMMARY

THIS paper contains an introduction followed by four main sections which are
as follows:

(1) Detailed dlscussmn of the model used.
(2) The 1968 experiments.

(3) The 1975 experiments.

(4) Conclusmns

It is-éxplained in the introduction that the paper is a suitable illustration of
how an input-output table can be used with linear programming . (LP)
techniques so as to measure the economic structure required -to give full
employment of a specified labour force. and simultaneously to maximise
household expenditure for a given import surplus. The emphasis is on metho-
dology and illustration rather than on precise estimation of economic structure.
The intention is to stimulate discussion. The previous input-output models of
Geary and Simpson are described briefly. There is a short account of how the
1968 full-employment economic structure is approached via LP techniques.

Section 1 has a description. of non-mathematical aspects of the model used
in the LP experiments. There is an outline of the techniques used, a discussion
of upper and lower bounds, of the labour and capital stock resources and of
the limitations of the present treatment of capital stock. The treatment of
labour and employmeént and the underlying assumptions and limitations of the
model are discussed. Brief comments are also. made on the constant-price
assumptions, on the usefulness of sub-optimal results and on the loss of precision
through having possibly too few agricultural and industrial sectors in the model.

In Section 2 the system of constraints. for the' 1968 experiments (1) and-(2)
is described, with experiment (1) having no capital stock or borrowing from
abroad incorporated in its structure, whereas experiment (2) takes account of
this aspect of economic expansion. The results show that full employment is
possible under the conditions specified for both experiments, but that under the
more realistic experiment (2) conditions, an increase of only 4-1 per cent in
household expenditure is ‘achieved, about the 1968 base level, some £51 million
of borrowed investment funds is needed by industry and the patterns of industrial
outputs and exports differ significantly from those of the 1968 base.

II
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"In Section 3 the results of the 1975 experiments (3) and -(4) show that full - -

employment is posmble for the conditions specified in both experiments.
Experlment (3).is,more realisticithan experlment (4.) , becausethe Jatter shows -
excessive agrlcultural ‘and 1ndustr1al exports, balanced by correspondmg
‘excessive similar .imports, although other items appear ‘to have reasonable
values for the solution of that expcrlment Among the results for experiment (3),
household expenditure is 40 per cent above ‘that of the 1968 base and some

- £226 million of preparatory loans from abroad is required ‘for industrial

sectors:: Major expansions: of$€ctor: outputs and: of: exportsf (58 per.cent for-
exports of agriculture etc., mining and manufacturmg in aggregate)‘ ‘above )
their 1968 base levels are requlred There Is cons1d_erable stablhty in the
pattern of exports minus similar imports for expen‘" ents’ ;?(3) and (4.) The

© latter expenment is of interest, in showmg an mcrease of only £22 mthon

(1-8 per cent) in household expénditure above that of experlmé ‘t) (3) L1 ;246

 million, in spite of remarkably high levels of* exports ‘and of similar imports.

/At the level’ of | three “major 'sub-sectors of’‘all ‘economic activity;: thei 1975
expenment (3) -shares ‘of ‘total employment :and:. of: GDP, lare close tor these ;
average 'shares for four small- European ‘countties circa’ 1967 v oEapiodon

1 Aslightly sub-optimal experlment (g):result:shows a p0351bly more: acceptable"
disposal of livéstock output thani the disposal given by the fully optimal’ expem- '
ment (3):outcome. ‘The sub-opt1ma1 disposal:has a'direct «export;of 17 per:cent

"of livestock, the:sare percentage a§ obtained:for the’ 1968:baseistructure; with
the rest of livestock: output bemg absorbed by ‘food! manufacturing;of which
37.per.cent is exported;as.compared with g4:per cent for the 1968 base structure.

- The sub-optxmal wvalue: of thousehold- expendlture B \only ,52-4. xmlhon below‘A
that of the experiment (3) optlmal value.; ©7 71 . e b
‘i In Section®’4 there 'are nine- conclusxons set out:. and cons1dered MaJor :
increases.in’ employment :are  possible - ifi good: export markets :for. specified
commodities’ can'be realised and: ifiloans from ‘abroad : cani‘be-:cbtained:ito
provide ‘the: necessary expansion! of the capital- stocki. For.! 1975 experlment (3)
conditions ‘ versus -those: ‘of the *1968' base,* some 132,000 man-years ‘ofiinew
employment (including a:46,000 loss of employment in agriculture:since:1968)
are absorbed'i iy roughly equal amountsi of some:$3,000 by (a) manufacturing,
‘ON constructxon, (¢) 'government services, and. (d):-other: sérvices: »It would
appear that the government-has a‘crucial role toi play in securing:fulli employ-
A'ment by. ‘aichoice of expenditure: patterns +The 1975+ supposed ‘economic
conditions show* s1gmﬁcant improvement over:those of 1968, since: theré is: an

A 1ncrease of 30" per cent in: household expend1ture per man-year Exports nnnus

economic ! efﬁcxency The: optlmal eConomic: proﬁle prov1des at benchmark
agamst whichiother results can' be ‘measured: Sub-optlmal results may;shows

kT
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!
ever, be more acceptable than those of an optimal outcome which has question
able disposal of livestock or other commodities. The shadow prices are valuable
indicators of which structural changes are relatively efficient for increasing
the objective function. The experiments are to be regarded as pointing the way
to right development policy rather than as furnishing actual targets. An
encouraging feature of the 1975 optimal structure is that it shows, at the level
of three sub-sectors of all economic activity, employment and GDP shares of
the totals which closely match those of the average structure of four other small
western European countries circa 1967. ‘
The final conclusion considers important aspects of a policy directed towards
an optimum. There must be government involvement and consistent planning.
There may be a conflict between increased productivity and the target of
enlarged employment. The public services and education, as absorbers of the
labour force, may have upper limits above which their employment becomes
less and less meaningful. There are some open questions as to how the employ-
ment problem will be solved in the future.




Introduction

THE advent of Irish entry to membership of the Common Market has now
become history-and the prospects of improved export markets for at least
agricultural livestock and the livestock products. appear to be realistic. The
unemployment situation has in recent times been worsened by the effects of
redundancy and the apparent.reduction in the level of net emigration. ‘The
question ‘arises as to how full employment of a specified labour force:might be
achieved in 1968 pre-EEC economic conditions and in 1975 hkely economic
conditions of EEC membership.

The existence of input-output results, [2] for 1968 was one reason for choosmg
that year. Another.important reason was: that 1968 was chosen as the base
year for the Third Programme of Economic and Social Development [4] and
had subsequently been used as base for Central Statistics Office national
accounting and other economic time series. It so happened that the year 1968
had an unusually high annual rate of growth of real GNP, namely 7-g per cent
[1, p. 9]. Thus one would surmise relatively intense use of available capital
stock and relatively high' output per man:year, in general. The year 1968
would therefore appear to be appropriate, both for investigations into un-
employment then existing.and as a base for prOJectlons to 1975. ‘

This report describes four experiments in which input-output (1—o) has
been combined with linear programming (LP) so.as to measure.the economic
structures required to achieve the 1968 and 1975 targets of full employment
and the largest possible household: expenditure for a given import surplus.
Price levels in general are taken to be those of 1968 and thus the results are
given in 1968 volume units. In the report the emphasis is on methodology
rather than numerical precision, but at the same time an effort has been made
to achieve fairly realistic numerical results:- These results however are not to be
taken as precise because the number of productive sectors used below is small
and because some of the limits and constants used in the experiments are
subjective and would probably require amendment through hindsight and
informed comment. It is hoped that this report will stimulate discussion of
_-what is involved in any real-life approach towards full employment and help
to show how such a worthy ObJCCthC mlght be attempted

Prevzous Input—Output Moa’els . _
"The model used for the 1968 and 1975 expemments has drawn: heavﬂy on
the techniques and ideas contained in the-pioneering models of Geary[5] and

15
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" Simpson [6] This author acknowledgeé bis,debt‘to these two model-builders.

"A brief description of relevant aspects of the models in question occupies the - :

followmg two paragraphs, to _put;the:present essay in clearer perspective by
1nd1cat1ng what approaches were used in the’ recent past to problems Wthh are
‘ sxrmlar to those discussed in this essay..

R Gl Geary s Decision’ Model [5]- was' pubhshed 1’ 1964 and ‘was’ the first '
example of medlum-term ‘€economic’ pro_]ectlon in an 1nput-output setting;. for
the' Irish: economy i Although not: formally ‘an LP miodel; the’ Geary model
selected: from some" '50" ‘trials the solution’ for' 1970 deemed’ to be’ optlmal in’

terms of sector outputs and balance:of" payments résults By varymg ‘the’ para— C

meters, sxmulatlon of ‘economic behav1our runder! - différent’ ‘conditions was
*"achieved. The core’ of the'Geary ‘model was ‘the’ 1npu" output and - natlonal ‘
accounting identities, 1ncludmg the crucial savmgs-mvestment equahty “The
model"is prlmanly des1gned to 'show;" in’ faitly’ considerable tndustrial detail,
the‘economic pattern in some fiiture: year' ‘of: feférence; on" \the assumptlon of
.dlﬂ‘erent rates of ‘increéase of GNP However detalled‘ the pattern must be'
consxstent in'‘all its parts:®’ [5, . 82] R SRR
i“David Slmpson s Medium-Term Planmng Model [6] was pubhshed in- 1968

Lmear /programming’. techmques ‘were: used o | max1m15e household ‘cont -
samption; the ob_]ectwe function, subJect to constraints” on labour, capltal and
~ the! balance® of payments;ﬁas 'well”ds' constrairits: glven | by ‘the mput-output -
inter-relations between economic. ‘acétivities. ' The numérical- results: ‘gave' an
, optxmal economic structure for 1964 ‘This model illustratéd the: 1mprovements

-~ in productlwty and income which mlght ‘be’possible in Ireland if, over a period,
efforts were: made to redistributé’ labour ‘and capital between different ‘parts'of
the - ‘économy "in the most - efﬁment way'. poss1ble Two assumptlons ‘were

parucularly 1mportant ‘that export’demand for "the output ‘of each’ sector is.
perfectly prlce-elastlc, and ‘that: employment is proport10nal to outpuitin each
sector’ (except agrlculture) ‘This 'model had two-categories of" labour, namely—=
(a) skilled::and (b) unskilled: Each- category was' treated as havmg an avallable
supply for 1964 not exceedmg a spemﬁed amount in man—years e ~

SHEs

MethodusedmthuStuaj) g oot o nieds SR T R R
- The method used. to ﬁnd ‘the hlghest poss1ble level of household expend1ture.
for fullr employment 1in 1968 can‘in essence be described : asifollows. 4 specgﬁed =

» volume of emplqyment latges than that observed for 1968 ‘actiial conditions, is forced into

the economic structure. This means expansion of economic act1v1ty beyond that -

observed for 1968. Some of the resulting extra’ output “Wwill  be’ purchased»
directly: and' indirectly by the increased’ spendmg power’ ansmg ‘from the extra' '
employment “The rest of the extra: output must be exports, at supposed average
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observed 1968 export prlces Both mdustry and houscholds will purchase extra
imports.... . i " :

: The expansmn of economic act1v1ty 1mphes a pr1or bulld-up of cap1tal
stock, probably in excess, of observed ratés of domestic. savings available for

. such purposes and of observed inflows of private investment funds. The extra
~ investment funds required to- permit the necessary extra capital stock are

supposed: to have been borrowed from foreign sources and invested in Ireland

‘during some years before 1968 and are being repaid (principal plus interest)

during 1968 at a rate of 17 per cent of the total amount borrowed There is no
borrowing during 1968. oo :

For the expanded economic act1v1ty ‘the cost structure of each of 33 pro-
ductive sectors, as given in Table g.2.of [2], is assumed to apply, as well ‘as the
1968 basic employment and capital stock coefficients per unit of.gross output
of each productive sector. Likewise the average observed expenditure patterns
per unit level of personal and government expenditure and of-capital formation
are taken as applicable. Since all price levels are taken as those of 1968, the
possibility of inflation arising from conditions of full or near-full employment

.[13] is ignored. The government instruments of taxation, subsidies and transfer

payments as observed for 1968 are assumed to be unchanged. in intensity. This
treatment of current transfer payments implies. that what had been unemploy-

ment benefits now, in full employment conditions, take a different form, but

still continue to enlarge the purchasing power of poorer members of the
community. The domestic savings behaviour for 1968 actual conditions is
taken as still valid.

. A further important condition is that the outputs of the domestic productive
sectors and the import excess should lie* within® a plausible range of levels
known as upper and.lower bounds. If one supposes that the planning of the
situation of full employment began in 1963, then the sector outputs should be
not less than those observed in 1963 (because capital stocks then in existence
for use in specific industries are not to be wasted by scrapping or abandonment)

and they should not be unrealistically large either, because -of the supposition

of export sales at average 1968 prices.

For such -economic conditions, what is the maximum 1968 household
expendlture possible? The answer depends on a complicated set of interacting
economic activities and on the form and number of constraints applied. The
first question however is whether any meaningful mathematical answer exists
to the problem, i.e. does the problem have a “feasible” solution? If we permit
sector outputs to expand sufficiently to absorb the 1968 unemployed labour
force, the answer is yes. We can visualise the 1968 structure scaled up by 6 per
cent to absorb an extra 6 per cent of employment.

"The possibility of choice may also be considered. If we still have scope to

B
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change sector outputs, - within the - upper ‘and ‘lower bounds- spemﬁed we caf
enlarge the household expenditure by choosing the more remunerative:
activities: This-change also involves changes in exports and in’similar imports,
since the supply of a-commodity for the domestic market is given: bydomestic
production .plus similar imports less cxports -The .combined labour inputs' to-
all domestic outputs must still, of course;’employ thie full:labour force: .1~
"~ We next consider the import excess upper’ bound.:This constraint will force:.
a new set of output and export levels to.operate ‘and its: effect will be to.reduce: . -
the maximum household expenditure possible without such'a constraint. It is a:
general principle in LP that each additional constraint which is fully effectivei
reduces the ‘maximum '‘achievable Wwithout it.©'A furtherreduction’to'the
possible maximum will be caused by making exira exports cover the repayment.
of funds which were borrowed for capital investment. ‘The .nature - of : the
compromise. optimal. level of household : expenchture should now:be:clear. It
should also be apparent that a-feasible solution is: both- pOSS1blc :and likely;
provided we. do not significantly distort the. proportions inherent in the- 1nput-,
output transactions structure, as observed for 1968::The: linear. programmlng
solution for.each of the four experiments. described below gives the maximum}
household - expenditure . possible. : It -also. provides the "values: of interrelated;
sector outputs, . sectoral- employmient, -exports and imports, capital ‘stock: .
requirements, borrowing and repayments and national accounts. Shadow: price:
results (given in' Appendix 8) can be used ‘to indicate. whlch changes and-
constraints: offer the best scope for €conomic expansion:: R

.




“Section s : Detailed Discussion of the Model Used

Spwats 1, AR RN S

Outlme qf tlze Teclzmque Use(f : . y »
IN Appendix 10, the; mod_e,l, used for, the 1968 and 1975 experlments is. des-
& cribed in mathematical terms and in technical detail. For those not wishing to
study the technique.in full detail, it may be stated that the, essence of the LP
approach:is to-maximise the value. of one variable, referred to as the objective
function; subject to conditions, referred to as constraints. These.are expressed-by
“‘linear inequalities”, .each .of which means a weighted sum of the values of a
~ set of variables, Jbeing spec1ﬁed less ‘than or. equal to-a known constant value,
»p051t1ve or negatlve -

. 'The method by which the LP process: obtalns the maximum is descrlbed in
ltextbooks on Linear Programmmg It suffices here toistate that the number of
‘constraints is always less than the number. of variables. The LP process selects
-a number of variables equal to the number of constraints and gives zero values
to all' the other.variables: It then treats. the system of constraints as a system of
mnon-homogeneous .simultaneous linear: equations having the number..of
selected variables equal to the number of equatlons The system is solved for
the selected variables. * , :

In the experiments, described below the selected variables 1nclude values of
sector. outputs, of iselected exports, selected similar imports, income’ tax,

_savings, etc. Personal expenditure,. which .is identical with the objective
function, is-‘also one of the selected variables and includes tourist expenditure.
The latter is taken to be 7-g per cent of personal expenditure for 1968, the same
percentage as that relating to Table 3.1 of [2] and 5 per cent for 1975,

In applying the model the g3-sector 1968 I—O transactions table and derived
technical (or direct:input) coefficients shown in Appendix Tables 3.1 and 3.2
‘of [2] are used. Each of the 33 rows of technical coefficients forms ‘an individual
constraint, which equates the supply for the row. with corresponding demahds
For 15 of the first 16 rows, similar imports are permitted ito, increase the supply
:available from domestlc outputs of the sectors, if the LP process requlres such
imports. S : ' AP Coal

In order to state the employment constralnt there is a row of employment
coefficients, in,man-years.per £1 domestic gross.output of each of the- 33
productive sectors. The .employment constraint. 1s .an .equation, in: which, each

19
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employment coefficient is multiplied by the gross output of its: sector and the
aggregate of these products equated with the spec1ﬁed labour force expressed
in man-years.

A row of capital stock coefficient for industrial sectors is used in the sanie
way as the employment coefficients, in order to take account of capltal stock :
requirements by industry, thus stating the capital stock constraint. :

There are also four behaviour relations and five national aceountmg
identities included in the model, as further constraint rows. These give, as part
of each set of solutions, a consistent set of national accounts, both from the °
income and expenditure side. The three important behaviour relations have
estimation formulae for (a) domestic savings, (b) -income tax, (¢) government
current -transfers. The behaviour relations iand' the national accounting
identities impose on the model the constraints' which apply in the actual
compilation and balancing procedures used to prepare annual national accounts.

The core of the model therefore consists of 47 rows of constraints, which can
be summarised ‘as follows. Rows (1) to (33) equate the supply of each of the ‘33
productive sectors with domestic plus export demand, less similar imports, the
latter relevant for 15 of the first 16 rows. Row (34) accounts for indirect taxes
and row (35) for subsidies. Row' (36) measures deprematmn allowance, while
row (37) calculates the national income (wages, pensions, profits, inflows or
emigrants’ remittances, etc. less’ such outflows). Rows: (38) to’ (41) have the four.
behaviour relations: income tax, net government investment and trading
income, government current transfer payments, personal and corporate
savings. Rows (42) to (44.) cater for national accounting entities: governmeént
income, government savings, import surplus. Row (45) accounts for com-
plimentary imports. Row (46) equates the aggregate inputs of labour with a
specified labour force. Row (47) equates savings from all sources (including
import surplus) with gross physical capital formation. The core of the model.
(apart from the labour constramt) has been descnbed in a’ recently published
paper [17] by the author : :

Upper and Lower Boundt : :

Because the algebraic form is hnear, the optimum solutlon tends to channel
all resources into a few outlets and thus give unacceptable results in the form of
huge outputs for-a few sectors, with small or zero outputs. for many other
sectors. To avoid the latter outcome, upper and lower bounds must be spemﬁed
for sectors which have exports and similar imports-at p0551ble non-zero levels
in their rows. Each upper bound is stated as a constramt row and each lower
bound likewise forms a further constraint row. : » /

It is necessary to- include bounds because it is not realistic to allow certain
domestic outputs to vanish. In: any" real life context one:starts with observed
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~outputs for an ‘historic economic:structure and moves forward in time towards
enlarged GNP, etc. The plant, machinery and employment existing in some
productive sector during a certain year cannot be supposed to be drastically
‘changeable in the short-term, but rather:to be used, renewed, and gradually
modified, over a period of years. Similarly, several arguments favour upper
bounds on sector gross outputs ‘Sectors such as agricultural livestock have a
fairly definite maximum rate of annual increase determined by biological
factors. Huge growth of output means huge extra exports, and these might not
be marketable at any prices higher than dumping prices. The investment
funds might not be available for the huge increment of capital stock required
to give the increase in output capacity.

* The model has.upper and lower bounds on the gross output of livestock and
crops and on each of the ten manufacturing sectors, as well as output bounds
for a few other sectors. It is assumed that the exports can be sold at economic
fo.b. values unless otherwise indicated. Because the upper bounds placed on
sector outputs are to some.extent . arbltrary, the meaning of the numerical
solutions 'is thereby limited. What is significant in these optimal solutions is the
selection of sectors whwh are at their upper bounds, and of those which are at their lower
bounds. :

The. model also has upper bounds on similar imports, which may occur in
15 of the first 16 rows of the: 33 productive sectors. The LP process will set the:
gross output-of a domestic industry at zero level, where better optimisation is
obtained by substitiiting similar imports, unless the similar import amount for
that-row has an upper bound. The possibility of substitution between similar
imports and domestic outputs may be a useful aspect of the model. Foreseen.
or possible future replacement-by domestic (new) commaodities is thus intended
to be catered for. Similar ireports cover a wider range of commodities than do
‘competing imports and might be described as commodities which could be
~ substituted for fairly quickly by domestic items in.an emergency. A discussion
of systems of classifying’imports is contained in [2].-

.- It-should be noted-that excessive use of bounds can predetermine the results
w1th1n narrow limits and thus severely curtail insight into how the value of the
objéctive function changes, for changes in the bounds. It is necessary, therefore,
to devote considerable thought to the constant values specified for the bounds
and it is also mecessary to run a number of experiments with the minimum
of'bounds so.as to determine the sectors which would grow:and contract in the
absence of such constraints. In other words the technique is a kind of learning
process, in which'repeated trials are made with modified or additional bounds
on sector outputs. 5. L s : ' ' »

~-In some -ofthe first.computer runs the author obtained huge outputs of

sectors such as drink,  eté. and chemicals, with the outputs of livestock and of:
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crops. far below: those 5ac‘:tua11ya obtained forf1968;~<Eﬁ1:l;:§nipldyment: c'(_)ndi_‘tions}:‘ 5
as ‘well, as-those: of the: specified import surplusiwére-satisfied, but:the sector: -

output- levels’ were: unacceptable. In subsequent 'runSQ'f’apbitrary,.though' not; . .- '

‘unreasonable upper and lower:. :boghds ‘were added. for: ithese isectors, - which,
consequently: had- output values. of fairly ;acceptable size. Four of these:latter:. -
runs- are described below’ as_experiments: (1):toi(4), two-of them: relating; to:

v

1968 and two to 1975.. - sl Tt

,'Ifreatmbntoflabour andEmplempnt o o et e e Lo e
- 1.It is likely that a considerable:proportion of those! who were unemployeddn: -

- 1968 would work, if suitablé‘ employment opportunities were :available. There; : A
is-little: doubt (for 1968 conditions at least) :that the income from employment . . .’

was generally well’above that obtainable from unemployment benefits. . The: "
design of the ‘present model specifies that: for. full-employment conditions the.
same proportion. of government incorne is allocated. to-households, in the form.
- of transfer payments, ‘as applied for 1968=actualzqonditions. ‘Thus; in terms of’
haman. economic: welfare, béing employed means-havingmore _purchasing: .
power than for being unemployed.”... « * SRR T AL L Tiegse T
Simpson’s 1964 results [6] indicated that for a reallocation of 1964 available: ..
resources of labour and capital, so’asito. maximise’ household expenditure, there

would be full employment of the skilledlabour force, matched by considerable .. . o

~ unemployment of unskilklved‘lab‘durfiTable, 3.6 of [6].shows 108-6 thousand -units: -
of unemployment, for: the. Simpson “Model :A”.  (actuali pool-of 1964 skilled:
labour assumed: available), out of 1,086-1: thousand: units:in: the labour. force;:
ie. Model ‘A gives. 10:5 per cent unemployed for the optimal structure: ‘The:
Simpson . “Model. B’* (20,000 more: units: of skilled -labour;  than' actually:
applied fori 1964, assumed. available) gives:33:9 thousand units: of unemploy-
mént, i.e; 3°3 per centunemployed: - 7 e T e b e
- ;' The present model has a:different approach:to employment of labour:. Let:
the full labour force (to-be; interpreted:as all those::who would be willing: to. -
work) be employed, under the: economic conditions simulated: by ‘thie:model.
~ Then see how the shadow price . (marginal product) - of-labour’ emerges in:the
results. It is necessary here to-quote:results of experiments- (1) to(4), by wayiof:
‘explanation of the outcome 'of this trial.: In all four: éxperimental results: the:
shadow: price of labour is positive; which means that the household expenditure: - -
maximum; as obtained; would- bet enlarged further; for:a:small increase in-the: . -
supply of labour.. The:shadow: price emerges: on- ‘average::at-about £760 per:

man-year; in a range of £610:to:£780 per man-yéar;} for:all four-experiments;

L ‘The average level,. roughly £15 per week per worker, is at:.1968: pricesand) -
relates: to: personal expenditure, after all: deductions.such: as:income tax, and
after: all: receipts | from :current - transfér: payments: IhuS*?the're::':is;:ﬁfpc)sitiyez»i SR
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contmbutwn to ithe: obyj ectlve function, of the order of ,(,' 760 per extra man—year
of labouris: - (e i elon : : -

S1mpson has commented that the dlstmctmn between skllled and unskllled
labour,. although nsed consistently..in deriving the labour coefficients, is un-
satisfactory.:The present miodel./does. not. treat skilled labour as a distinct
resource but takes total:labour; input .only; One can-project the total labour
input coefficient, subject to suitable production functions being available, in
conjunction with increasing productive capital stock. These projections are
carried. out for 1975, béing based on production: functions described in the
author’s paper [8]; and will be discussed as part of the 1975 experlments The
total use of the full labour supply is one equation of the model. ,

: What would. be. the -outcome if the présent.model specified skilled and
unsk111ed ‘1968 categories of labour separately, each not to exceed a specified
amount? (It:would probably not be feasible to specify both as simultaneously
fully absorbed, because of inconsistency:in the model specifications, set out
* thus.) Itis likely that the skilled labour.would.be all used, with some 10 per cent
of the full labour-force being unemployed unskilled 'workers, i.e. the Simpson
1964 Model A results would be repeated: for 1968. A larger maximum 1968
" personal expenditure would be obtained than that for experiments (1) and (2),
because the constraint of full. employment of all available labour would not be
effective. (Each fully .effective constraint, reduces the possible maximum, as
stated in the previous sub-section.) This higher personal expenditure would
undoubtedly benefit those who were employed; but at the human cost of much
higher unemployment thanthat actually oc¢urrig in 1968. What the full
employment condition means, therefore, is a distribution of labour (among the
various : productive sectors) different from:that of the Simpson Model. More
people would have to be put.to work in the less remunerative sectors and a more
equitable social distribution of the product would result. It is advisable, how-
ever, to realise that the maximum value obtained for personal consumption,
with its associated set of sector outputs, national accounts, etc. is a mathematical
construction and not necessarlly a’ fe331ble blueprmt for an economic annual
plan i .
1With the estlmated 1968 employment quoted on, page 30 of [1] as bemg
1,067,000 persons.for.-a labour force 1,128,000 persons, the estimated level of
~ uneémployment for 1968 amountéd td?61';ooo'persons, which is 5-4 per cent of
the labour force. Section 2 following.describes how the full 1968 labour force
could-be “‘usefully' employed”, given.the 1968 import surplus of £22-3 million
and the 1968 economic structure inherent in. Tables 3.1 -ahd g.2 of [2]. In this
context being “usefully employed” means producing for a likely home demand
and for selected export markets. Section- g deals with full employment of a
supposed. 1975 labour force 'of ‘1,155,000 persons, which:is the author’s com-
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promlse between somé. three fan‘ly close pI‘Q]CCthIlS based oni unoﬂicral Central“’ :
Statistics Office (CSO) estimates. The labour coefficients used in 1968 and 197 5
and the employment for the LP results are shown.in Appendlx 2. 8

‘The economic problem of emigration has been bypassed in: the’ expenments L

by using supposed.levéls of the labour force for'1968 and.1975: ‘That significant
reduction in Irish unemployment expressed as'a percentage of persons employed :
relative to the correspondmg percentage for the United ngdom can cause -

significant reduction in net emlgratlon has been shown by B. M. Walsh in [14]. .

A further factor determmmg net emigration. is the differential between: Irish
and UK wage rates. This means that the number of people lookmg for employ-

ment in Ireland expands with increases in Irish: employment opportunities and’ S

1mproved wage rates, SO .that either measured or real unemployment s a
variable depending on” UK .and Insh economic¢ " conditions ‘present and

prospective. Thus the experiments nught make better sense if their results were .. -

“interpreted as showing the pos51b1ht1es of large increases in employment for a
year such as 1975, rather than full’ employment of some. absolute labour force.
Labour is measured in man-years; and the’ numbeér of man-years. requn‘ed .
by each sectorin the optimal solutions is. presumed to be: avallable Retraining -
~‘of labour is assumed to have occurred without 1nterfer1ng with the demands on'
the labour supply by the optimal sector outputs ‘The-differences between the

_ pattern of 1968 actual labour inputs to:the sectors and the pattern of each
* optimal solution are assumed possible. Tt is supposed that there are no problems . - i
. of reallocation, for the necessarily large: work-force engaged in the construction- §
and assembly of the fixed cap1tal formation covered by loans from- abroad, - '

supposedly over a- pCI‘lOd of years before 1968 and again before 1975 It is also- ‘

supposed that the full quoted labour force is employable, even. though some o
-argument: can- be made for-a maximum of .96 per cent, because of seasonal .. 7

effects, changing from one: JOb to another young people commg into the -
labour supply and so'on. - Gl S SRS
Using the same’ average remuneratlon ‘per . man—year for each 1nput—output g

sector as obtains for the 1968 Table 3.1 of [2] implies - that the same .average

_mixture of various skilled and unskilled labour’ categories still holds within each -
- sector '(or industry). for. full—employment conditions. For an- employed work-
force 6 per cent larger than that of 1968, this mlght mean some prior: tra1n1ng
of labour so as to extend the supply ‘of skilled labour by 6 per cent. There:might -
also be some necessary movement from one industry to another, but the present

model ignores the many real-life problems underlying retraining and" mob1l1ty -

of labour by assummg that the requlred mlxture of: labour is. ava11able

Ga])ztal Stock : TP ARSI e s
" In the present model the treatment of caprtal stock isas: follows Expl1c1t :
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‘measures are confined to fifteen of the thirty-three productive sectors, because
~of'data deficiencies. It is admitted that ignoring the capital stock requirements
~ for agriculture, trade, transport and communications (and possibly for some
other sectors) may be a serious defect in the model solutions obtained below,
since some notable differences in results were obtained for exclusion versus
inclusion-of capital costsfor 15 sectors, ‘as will be described for experiments (1)
and (2) respectively. The 15 sectors considered are: solid fuel; stone/ores, etc.;
the ten. manufacturing sectors;-the two construction sectors; electrlclty/gas/
water. The required amount of mld-year capital stock-at 1968 prices is obtained
as the sum of the products of each sector’s gross output by its capital coefficient,
' the latter including vehicles, plant, buildings, land and other capital assets.
'The existing amount of capital stock for all 15 sectors combined is taken to be
the estimated mid-year “Equivalent—New” level for 1968, as described in [g],
but for the gross outputs of the I-—O structure rather than those of the Census
of Industrial Production. For 1975 the corresponding “expected” level is
obtained on the assumption of 1968-1971 observed trends in gross output
levels continuing to 1975 and these expected gross outputs having the observed
1968 equivalent—new capital stock coefficients. The difference between the
required and the:existing or expected is supposed to be loan capital, borrowed
from abroad, some 17 per cent of it being repaid in 1968 or 1975 and covered
by a cmrespondmg amount of exports, to keep the 1mport surplus unaffected
by such repayments.

The rationale of the above treatment requires some further comment. For
the 1968 full- employment s1tuat10n a further £ 100 million of borrowed capltal
for expansions of sectors other than the 1 5 listed, is forced into the picture. For
1975 a correspor\dmg ,g 300 million for the other sectors is permitted. The 17
per cent is based on a ten- -year repayment of the total loan, having 10 per cent
of the total loan as repayment of principal, and some 7 per cent of the total loan
in the form of interest on the outstandlng pr1n01pal It is assumed that the
amounts of loan capital have been obtained and used for gross domestic fixed
,capltal formatlon durmg a period of 5 or 6 years before 1968 and before 1975,
i.e. the capital stock is available for use in 1968 and 197 5. A further assumption
is that the gross physical capital formation in 1968 and 1975 is normally
behaved, as per observations of level and content in the national. accounts
1966-1971. The savmgs behaviour and normal growth rate of the domestic
economy are assumed capable ‘of renewals and replacements of expected
capital stock over the perlod 1968-1975. The 1975 expected level is intended
to be conservative, via use of the 1968 capital stock coefficients, whereas the
1975 capital stock coefficients used to obtain:the required amount are generally
51gn1ﬁcantly larger than those of 1968. ~

A more serious attack on the problem: of capital stock requirements for full
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employment .would- -.'rec‘lu‘ire -aiyear-by-yéar. LP solution, : starting -vyith, ~1968

actual employment and stepping ‘up the employment each year so as to equate
with the full labour force of 1975. Renewal and replacément would: be: dis-
tmgulshed from net additions. Allowarice would: need to be made. for increases
in the capital stock per man-year. Some fraction of the net addltlons would, be
available as usable stock during the year in question, perhaps 50 or 75 per cent.
Capital formation in:housing, roads, schools, hospitals; etc. 'would be:specified
for each year. The. agricultural sectors, as well as trade, transport and com-
munications, would need to be considered. The savings-from domestic sources

could then be compared with. the aggregate gross. phys1cal capital formation

requiréd:and the loan capital from:abroad would beé the residie. The repay-

ments of principal and interest for this“amount, as well ‘as for amounts from .

carlier years, would be included in invisible imports and the model LP solution
would have exporting levels sufficient to give a specified import surplus. Such
a simulation of an economic programme for the approach towards full employ-
ment over a number of years involves dynamlc I—O models and is a research
topic beyond the scope of this essay. <

Sub- Opttmal Results Obtamable Jrom LP Solutions

The repayment of principal and interest on loans from abroad as given by
the LP results; can be modified wrthout the necess1ty ofa completely new LP
calculation. Both on the income and expend1ture side of the national’ accounts,
an enlargement of the repayment reduces GNP by a correspondmg amount
and vice versa, sirce the’ repayment is an 1nv151ble import. Oné will still obtain
a balanced set of natlonal accounts, although adnuttedly any such change in
the repayment Ievel given by the LP solution will give a sub-optrmal economic
structure. The. departure from opt1ma11ty, for moderate changes in the level of
the repayment, is unlikely to be serious. It'is suggested hére that there might
be some flexibility in the treatment and 1nterpretatron of the repayment. If the
- loan is to be confined. to the requlrements of sectors (5) to (19), which alone

have exphc1t cap1ta1 coefﬁc1ents, then the loan cap1tal amount -as computed_

by. the LP solution, should be reduced by £100° mllhon for 1968 and 76300
million for 1975. It has been 1mp11ed above that these arnounts were in fact
subtracted from the existing or expected capltal stock for sectors (5) to (Ig),
thus forcmg the loan to exceed the needs of sectors (5) to.(19), by.the amounts
deducted Next, a supposed scheme of repayment is -chosen, and’ the LP
calculated repayment ‘adjusted accordmgly, as. well as the nat10nal accounts
to glve a revised,. sub-optlmal solutlon ‘

Further Underlying Assumptzom and Lzmztatzons of the Model Used
(a) Prices l , G
/All prices remain constant,. or:increase: at a, constant rate thus there is no
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tendency to change the pattérn of household: expenditure. (or of any other
expenditure) in response to relative changes in price movements. This implies
a wage and price freeze, these being necessary to prevent the inflation usually
1nherent in conditions 'of full or near-full employment.: . ,

*Although constant (1968) prices have.'been used in- general for the LP
experiments, the 1975 profits coéfficient. for- livestock is increased to: take some
account. of EEC improvements in livestock, prices. . This beneficial effect is so
important that failure .to make! ‘allowance for.it would seriously impair the
credibility of the 1975 éxperimental -results- for agriculture and. associated
sectors. One or two other: related .changes are also incorpoérated in the . 1975
I—O structures, thus bréaking the letter ofi the law. for strict 1968 pricing.
The tesults should be more reahstlc, espec1ally in the LP evaluation of the
economic eﬂic1ency of hvestock :

(b) House/zold Expendzture ' : :

. The-average 1968 actual pattern: of household expendlture still applies for
the larger working population: It is difficult to maké precise suggestions as to
what a realistic pattern for the new-situation might be, but a relative increase
in consumer non-durables matched by a relative decrease in durable goods is
llkely The extra spending-power of the poorer members of the community
comes from two sources (a) payment for being employed, (5) current transfer
payments in larger amounts than those of 1968 actu'tl cond1t10ns

(c) C'ommodzty-sz of. Productwe Sectors P

- The samé output mix and input structure of each productwe sector, as
applied for 1968, applies also to the optimal situation. Thus there:is no change
in the technical coefficients. This rigidity of structure is an intrinsic property of
the model used and will apply to an I-—O.model of this kind, regardless of how
many: productive sectors. are specified. The-absence of flexibility of structure
is not a fault of the LP process as such, but is worthy of mention, since it
limits the precision with-which.sectoral outputs can be. predicted for models
having'a small number.of sectors, compared w1th aggregated results for models
‘having sectors in more detail.. el :

. The numerical results are of interest, although the model. has rather a small
number of sectors. Possibly 60 productive sectors would be -adequate instead of
33. For. example, agmcultural livestock -might preferably be split into (1) cattle,

-(2).dairying, (g) pigs, (4) sheep; (5).other livestock. Food manufacturing might
be. broken:down into five activities such as.three kinds of animal slaughter,
milk products, other food. Likewise, for some others of the g3 sectors used. The
results of the experiments are acceptable on the assumption”that the product-
mix within sectors is-in the same proportions as for 1968 actual conditions, i.e.
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the I—O techmcal coefﬁments, as used -are vahd for 1968 and 1975 spcmﬁed '

conditions.

(d) Planned Levels of Outputs, qf Exports and qf Szmzlar Imports

In order to achieve the consumptlon and employment ‘targets shown by the.

1968 optimal structure, it is necessary to provide the sector outputs.and export
levels included in that structure and to import the ‘exact optimally. specified

amounts of each kind of similar imports. All this' means. prior planning and

current quota control of similar imports. Perfect prior knowledge is assumed,
as well as full realisation of the planned volume of exports, in sectoral detail
and at average 1968 prices. The preparatory build-up of capital stock, to
permit the sectoral outputs, also' means planning, during some years before

1968. The availability of investment funds, to provide the expansion envisaged.

for productive capacity, means some prior inflow of such funds from abroad.
Thus the optimal structure, in summary, requires (1) a fully worked-out plan,
(2) strict control of amounts and.kinds of similar imports, (3) international

co-operation, to provide investment funds, to sell' 1mports and to purchase the’

planned menu of exports, (4) domestlc co-operanon in .every way one:can
think of o : :

“(e) Active Sectors versus Passive Sectors :

In the LP model, as designed, we visualise certain sectors as active or exposed.
These include the agricultural and industrial sectors (excluding construction
and electricity, etc.) and the transport sector, which have actual or possible
significant exports and some of which have significant competition on the
home market from similar imports. The.passive or sheltered sectors, by contrast,
neither export nor have to compete with similar imports on the home market.

Thesc latter sectors include new and repair construction, electricity’, etc. and

the service sectors generally, 1nclud1ng govcrnmcnt serv1ces, but excludmg
transport :

“Within. the framework and des1gn of the model, the active sectors determme_

the level of real GNP, because their impact on the export markcts, modified by
the counteracting effects of similar imports, significantly affects their output
levels. All other sectors have ‘a significant direct and indirect response to the
demands created by these output levels. There is of course interaction on'the
home market between all- sectors, with government income and spendlng
treated .as behaviouristic. Government spending depends. upon government
income and a.fixed pattern, based on observed behaviour, is.built-into’ the
model both for income -and spending of government. Thus the.model in effect
makes the scale of GNP depend significantly upon the scale of net 1mpact upon
the world markets as given by exports less similar imports. t
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~What the optimal structure implies is that the government and other passive
sectors will keep their input or expenditure patternsin strict proportlon to those
observed for 1968 actual conditions, .with. proportlonate changes in employ-
ment at average 1968 wage rates :

( f ) Tke Real-Ly‘e Sztuatwn versus tlze Ideal

It should by now be obvious that the above assumptlons (@) to (b) concern an
ideal which is not practicable. There is less than perfect mobility of labour and
on that account alone full employment is not possible. A wage and price
freeze is hardly practicable. Perfect planning is not a part of the human
condition as we know it, and neither is perfect co-operation, even in Ireland.
It is unlikely that the service sectors (or any other sectors) would increase their

- employment in strict proportlon to receipts for sales of goods and services even

at constant wage-rates. There is no point in prolonging the discussion as to
how and why the mathematical optimum is not realistic. Enough has been
said already. : :

What then of the LP optlmal structure and its practmal use as a guide to
enlarged personal expenditure? This much at least is clear, more for 1975 than
for 1968, that large structural changes have significance. Sectors which reach
their upper permitted bounds are worthy of development, by contrast with those
which the optimal sets at or near their lower bounds. The same criterion applies
to exports. Those much larger than for the same sector under 1968 actual
conditions are the exports to be marketed. The exports set at zero level in the
optimal structure are not profitable to the economy. The similar imports can
be useful or destructive, depending upon how the LP optimal treats them, by
comparison with 1968 observed levels. Further useful indicators, of expansion
or contraction recommended for the bounds on outputs and the constraint
constants, are the so-called “Shadow Prices”, listed in' Appendix 8. These give
the marginal products of the constraints in question. In view of the discussion
given below on the numerical results of the four experiments, no more will be
said here about shadow prices. The general conclusion appropriate at this
point is that while large changes from the 1968 observed structure deserve
notice, in review of the optimal results, small changes have no significance.
The shadow prices are useful indicators of the direction of change of constraint
constants which will increase the objective function, The maximum is unlikely
to be achieved, in practice, because even a fully worked out plan is subject to
uncertainty of achievement.

Finally, it should be said that the results obtained are strongly influenced by

the methodology adopted. In the experiments described below the objective

function to be maximised is personal expenditure, but different solutions
would be obtained if some other objective function were used. The results
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would: obv10us1y be different for 1975) if esnmated at current pI'ICCS rather than
at 1968 prices: Indecd a variety of alternative methods could be: uscd,uallr of:
- which: would mﬂuence ‘the’ results differently:: Thus ithe:numerical: solutions
given below should be regarded in proper perspective: and the reader should-be:
“content to Iook at largc or significant features and to treat the lesser detaxl w1th E
reserve. . RINFRTRES sy




e o Sectzon 2., The 1968 Expemmems f e

sl l\ I R
INGI: cons1derable detall .of; the backgrouhd matcnal for the four . experl-
) ments as well'as of. their results'is contained in Appendices 1 to:g. below,
only the main features of 1968 experlments (1):and (2) are:considered in.this
section.: . et e e BT : :

T/ze System ofCon.rtmmts Do Do ,

“In addition to. the 47 rows- cons1dered to- bc the core of the model expen-
ments.(1) and’ ( ):-had: 15 upper bounds on sector-outputs, 13-lower bounds on:
sector outputs and 13 upper bounds;on similar imports. There-were also lower:
bounds on government current expenditure and gross domestic  physical capital
formation. Experiments (2) had an extra row for capital stock required.
There were, therefore, go rows of constraints for expenment (1) and g1 for
experlment (2) e L

; Upper Bounds on Sector Outputs and Szmzlar Imports L e s ! ‘
" All terd manufacturmg sectors had upper bounds of 150 per: cent of thelr 1968

" I—O.levels given in Appendix: 8.1*of [2]. The five sectors—livestock, crops,

fishing, stone/ores, etc. and transport each had upper bounds 110 per cent of the.
1968 I-—O output level. The rationale :ofithe upper bounds chosen was that
since the manufacturing industries have in fact -doubled. their merchandise’
exports between 1964 and 1968 [2, p.17], this area of economic. activity
seemed the right place to concentrate the search for full employment. The five
sectors having uppér bounds set at 110 per cent were considered to be unsuitable
for major expansions beyond observed 1968 output levels, for various reasons.

Thirteen constraint rows were added to' regulate the behaviour of similar
imports. These were not to exceed .a-certain. fraction of the domestic flow to
domestic purchasers, for each of‘ the 13 rows contammg a similar import
variable. e S W e S

. The fractions were calculated from ;the entries in the 1968 I—O Table 8.1
of [2]. It'is assumed that the- combined: effects of political motivation, import
quotas and customs duties have set upper limits'on the similar imports in the
form specified but that:a situation of purely:domestic supplyis possible, i.e. it
is possible’ to-have no similar imports:foriany-of.the 13 rows con51dered if the
optimisation process seeks this form of solution. :»« . 7@ N I
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Lower Bounds on ._S'ect'or‘ Output.f, G(_)z_)emmgnt' Current Expenditure 'énd Caﬁtal Formdﬁ On.?' e
For the 13 sectors having similar imports as a possible substitute inthe LP ~

formation, lower bounds were set, to prevent possible complete replacement by .
" similar imports. For livestock and crops the, 1968, actual I—O sector, outputs

were chosen, on the grounds that full use should be made of agricultural land; -
~ to avoid possible unrealistic LP solutions.-Solid fuel had itS‘IOWCFI'.’b(‘)undsef-a": Foan

-~ soper c’cngdf its 1968 I——O oﬁtpﬁt,'to allow possible replacement of peat by -
- imported coal, etc. The ten manufacturing sectors had lower bounds set at 80
per cent of their 1964 I-—O sector outputs. These lower bouﬁdé corivcy'a»ro{xgh“ '

picture of the outp

ut levels of 196263, sirice. which time the really spectacular

" increases in output have occurred. Thus for solid fuel and manufacturing; ‘the R
” 8 o 3

* interesting question being raised is how should’ growth have occurred since -
1962-63 so as. to give 1968 full employment? e

Government current expenditure was constrained: not. to{‘fallf'b'el(l)‘vs}, its, 1-968 o

" I—O tablé 3.1 level of £168-83 million. Gross- physical capital formation had '~ - .

' its lower qund,Sct:Lat 9o per cent of the 1968 I--O ‘Table 3.1 value of £269-07° '
million, i.e. the lower bound.was £242+17 million." "= e '

Other Features of the Models -~~~ 1 o
Ex.periment (2) had a row for é_apital stock,- whereby the "éapital ok

required by outputs of sectors (5) to (19) was accounted for by i‘n‘VCS_tmenf

borrowed from abroad, as well as from domestic sources, Some allowance was

" also made for loan capital in other sectors.

The 1968 average: pattern was used for each of ‘personal exﬁéhdiltufei
government current expenditure and gross physical capital formation. These

.~ patterns were obtained as-three columns' of coefficients : adding to unity, by
d / , .

using the final demand entries in the 1968 I—O Table 3.1; together with their . -
- column’ aggregates. LT e N e iy

..~ There were 14 exporting;ac‘tivitics entered éXplicitly'as:variéblels-_l)ivéstbckﬁi S

fishing, stone/ores, ¢tc.’,tjtransport’and\the ‘10 kinds of manufacturing. = -

- "-Re;ults_cyr 1968LPExperzments(1)and (2) .

L both cases a feasible optiil solution was obtained. For full employment .

~of the labour force of 1;128;000 man-years and -an import surplus of £22'3 -
* million (the ‘specified maximum), .é)vtperir‘nent:%:(i)' vg'a've £955°1 niillion for -
household -expenditure and ‘experiment (2):£924°1 million: as well as £25:6" ‘
million’ for' 17 per cent repayment of foreign -loan - capital. :(See .Ta'ble.g,;):
These maximum -values ‘of household expendit'ure,;:(ﬁomparéd;?wiihs£887‘8‘;'

million for the I 968 IfO structtl_fézused as base, show increases-of 76 per cent:
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for:experiment (1) rand 41! per cent for experiment (2).The loan repayment
for-the latter experiment accounts roughly for its household expénditure being
somé ;£ g1 million below'that of experiment (1): The loan capital required was
+£50-8 million. for. sectors! (5). to :(19), apart:ifrom  a!ifurtheér .£100 " :million
'~ postulated to be needed for other productive sectors or. for social capital. This
£5b‘8‘million‘ loan+for experiment. (2) . is explained»in"‘ Appendix 3. Fairly
concxse comment oivsome five aspects of the solutions'is gwen below
e chile e s e s e T L e T ity
Sector Outputs B O L LTS ST NPTV AL B =
‘The full detail of sector outputs is shown in: Appendlx I.r whlle results for the
6 sectors havmg upper and/or lower bounds spec1ﬁed are g1ven in. Table I.

TABLE It Sector output: ﬁw Expmments (1) and (2) compared wzth 1968 I-—-O Base Data

Expmment Expmmmt

Sector ~ - Lowwr 1968 © 1 (3) (ay ' Uppér ' Percentage of OQutput

fey,. + o <. » .. Bound  Base . .:gb68 .. -1968 - Bound. ., -Exported

ST ST TP S BT L R E LTS TSV 1968 Experiment
o _ £ million at 1968 prices . Base (2) .

FERTS PO SN M, Ty L st . . i I o, I

‘Agricultural =~ ', : T D :

-+ Livestock (1) . 32424 . 324.24° :324.24% 324.24F -.356.66 - 17 34

Agricultural Crops

(excluding ’

: peat) :(2) 9443 . 9443 . 94431 . 9443 < 103.88 2 2
Fishin, . (4) . None 420 2.82 o272 4.61 3 Nil
.Solid fuel . ~(5) 6.22 . 1511 +°:.16.36 . 0 :.15.96. * None U S 4 .
Stone/ores, etc. (6) . None .19.37 , 21.30%  2r1.30*%  21.30 48 .53
Food (7) 19632 '332.31. 257 93 ' 21045 498-47 34 Nil
Drink/tobacco (8) 2087 50.19 | 75.20% ° 75.20% 75+29 24 . 45
Textiles (excluding . .

hosiery) (9) 39228 51.72 32.287 32.281 77:58 34 16
Clothing, etc. (10)  43:79 ~72:87 45:17 .. .- 4379T 109.30 40 o -
Wood/furniture (11) = 12.50 20 76 © 7 19475 0 7 20.37 3114 - 15 © 10
Paper/printing.: (123 - 26:00 .. 45.17 ..67.80*  -67.80* 67.80. . 16 35

' Chemicals . (18 20.91 51 64 77-46% . 77.46%.  '77.46 26 45
‘Clay, etc. < (14) 14468 - 302y 45.41%° 7 23.86 T 45.41 I, © Nil'~
%\D/Ietal,,ctc, “. (15)  84.57.. 152.66  228.99% 228.99* . 228.99 - 26 .. 46

ther L N ’ B :

‘manufacturing - (16)  24.63°." 70.62:  105.94* © 105.94* . 105:94 - . 56 " 67
Transport (21).. Nome . 89.39  9¢8.33%  98.33*  98.33 40 42

o 1 2 i
"Excludmg Toutist expenditure .. . 1
*at upper bound ’
.Tatlowcrbound o bt R

"/ ’;The_ latter';table shows the-bounds and. the;outputs; including those of the
1968 base structure. Although experiment (1) results are given in Table 1, the
discussion here will focus mainly on those of experiment (2). As can be seen from
the table, agricultural livestock and crops both stay at thelr lower botinds, and

(o
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so have been:found to. be relatively . unprofitable- for: incréasing - household
expenditure. Fishing emerges as inefficient for exporting; whereas solid fuel and
stone/ores, etc. have been found. to: be. efficient;:the. first:for the home market in

competition with possible similar imports and the latter. for. exportmg Trans-

port likewise isigood for invisible exports.. i+ v ot Dol

.Of the ten manufacturing sectors, five reach the upper bounds spec1ﬁed
these sectors ‘being (8) ‘drink, .etc., (12) paper, etc., (13) chemicals,  etc.; (15)
metal, etc. and (16) other manufacturmg Three sectors show slight or major
decreases below their 1968 base levels, namely wood etc., (11), food (7).and
clay; ‘etc. ((14). Wood, etc. is, slightly below the 1968.base level of oiitput; but
both food and clay; etc. are setat two-thirds of the level they reached in the 1968
I—O base structure. These three sectors, however, lie above the lower bounds
specified for them, but below “their upper bounds. Theyhave  zero-level
shadow prices (see Appendix 8 below) for both kinds of bounds and moderate
changes in the outputs of these sectors have a neutral effect upon the objective
function. By reference to experiment (1), both sectors (7) and (4) show reduced
output through capital stock effects. :

The remaining two sectors, namely, (9) textiles and (10) clothmg etc. are
definitely inefficient, being set at their lower bounds, with major replacement
by similar imports. Since these sectors show correspondingly low levels. for

experiment (1), the'capital stock condition- is not respons1ble for thelr 1n-, ‘

efficiency. ;
The main lesson to be learnt from Table 1 is that seven sectors are rclatlvely

efficient in 1968 spec1ﬁed conditions, both with and without capital- stock‘ )

considerations. These sectors are numbeéred (6), (8), (12), (13), (15), (1 ) and
(21) and show the best potent1al for i 1ncrcasmg household expendlture

Distribution qf Sector Qutputs Between Home and Export Markets o

The export percentages for the 1968 base and for experiment (2 ) appear in
the last two columns of Table 1, while Appendix. 1.2 shows the distribution .of
gross outputs of 16 sectors between home markets: and export markets, for the
1968 base and for experiments (2) and (3).. The distribution in questlon
exchides similar imports other than neg11g1b1e amounts of re-exports.

Table 1 shows that for experiment (2) versus the 1968 base, the proportlon
of domestic output exported is roughly doubled for livestock*, drink etc., paper
etc., chemicals and metal etc. Of these 5 sectors, 4 are at their upper - bounds
(Table 1). A further 6 sectors show experiment (2) exports forming roughly
the same percentage of domestlc gross outputs as for the 1968 base, namely,

"In other words the hlghly subsxdlsed exports of mllk products and meat were found to be meﬂiclent
for increasing household consumption.
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crops, solid fuel, stone/ores etc., wood etc., other manufacturing and: transport.
Of the remaining 5 sectors, 4:show reduction of exports to zero level—fishing,
food; clothing etc., and clay-etc., while the textile sector-has the experiment (2)
export proportion at about.half the 1968 base:lével. All these 5 sectors have
outputs far: below thosc of the 1968 basc, partly as: a result of havmg'been
I‘CJCCth for exportlng P ; L LA e

s
L H

TABLEAQ: Empl@mentﬁr.Exper_irﬁents ':(i) and (2) gbmparéd ’wi’tht I 968;Bﬁse ;bata (5 .

Thousand man<yéars . v Percentage Dzirtri'butiol; Co

Sec{qr or sé(:tor_—gmup- N T p T ST " g —
C o 1968 'Expériment’ Experiment 1968 Experiment Experimeént -

Sl “Base - (1) . -(2Y..-. . Base. O (1) . (@) .-
Agnculture,foresny, T S L A P S
. fishing . (1). 30879 308.00 307:79. -, 28,9 273 .., 273
Stone/ores and solid fuel ~ (2): - 154r . 1626 (16467 1.4 ¢ .15 . ipg
Food, drink and tobacco (3) 56.62 5145 4485 53 - 4.6 . 40
' Textiles and clothing (4) 49.07 30.48 29.86 4.6 2.7 2.6
Wood, paper and L I T e
" chemicals (5) " gi24 ", 4240 | 4264 .29 3.8 | ‘3.8
Clay, metal, other U B R S s . !
manufacturmg . (6) .- 54.96. 8244 4629 . 51 .. .78 68
TotalManufactunng : L ‘ » L R O R
(3)+(4)+{5)+(6) . tor8g. 20677 193.64 179 183 172
Newandrepau‘ . - o C g e . R
construction - '(7; 91-44 105.37 ‘9551 8.6 93 ' “ 85
Electncxty/gas/water - (8). . 10.96. 11.96 ., 1153 . o 1.0 - - T 1.0
Total Industry B
®+®+W+®+@+ : S ' o .
(7 +(8) . 30970 340.86  317.14 . 29.0 30-2 28.1
Trade and transport ()] 173.09 186.80,  18r.2% 162 1666 . 161
Otlier services, except e o : s ‘
government :- . (10)..--214.93° '228.67.. 238.26° ' . 201 . 203 21.1
Government services (11) 62.90 63.67 83 55 . 59 56 . 7.4
Total Services (9)+ (10) + ] R
Ly ; 45092 . 479:14 503 08 422 ., 425, 446
Total, All Sectors | 1,069.40 1,128.00 1,128.00 ;100 < 100 100—
Within Manufacturing o ‘ : : . oL
. Food —_— - 46.24  35.89 29.29 24.1 174 ;. . I51,..
Drmk/tobacco ’ 10. 38 . 15.56 . 15 56 54 .5 8.0 -
- Textiles (excluding - - ' ’ S e b S
hosiery) . 16 .04 - 10.0I -  10. o1 . 8.4 48 . . B2
Clothing etc. 33-03 20.47 ' 19.85 17.2 99 10.3 -
.. Wood/furniture . . . 8.15 75799 . 487 L3 4l
Paper/printing 15.64 2348 2348 8.2 114 12.1
/ Chemicals ’ ’ 745 I1.I7 ‘1119 "' 3,9 54" 5.8
Clay etc. . . ) 8.64° 12,6 . . 681, ... 45 .63 3.5 ..
‘Metal etc. - - 88.52 5778 5798 7200 "2%.9 29.8 *
.- Other manufacturing .. 780 0 11400, L X100 41 FRE : 6.0 -
Total Manufacturing® 191.89 - 206.77  193.64 ‘' ‘100— 100—- 100—
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- Selected ; ﬁgures for actual and: percentage: distributions of: employment are
ngen in;Table2: . The: remarks following will : be . conﬁned to- comparlsons
between: expenment (2) results:and the. 1968 base.. o R

i:~Employment: in :agriculture,; forestry; fishing and dn:itotal: manufacturmg ‘

shows practically no change from the 1968 base level. The absorption:of-the
59,000 man-years of 1968 base unemployment to give 1968 full employment
takes:the form: of an extra:52,000 in‘total services, with'some5;000-of ‘the rest
appearing -in -construction and -electricity etc. Government -services -take
21,000of -the extraemployment, 23,000 .go to.other services while trade and
transport take the remaining 8,000. Thus the. apparent solutiori” of ‘the un:
employment problem as found by expenment (2), is an expansion of employ-
ment, by some 16 per cent, in government and other services, except.trade.and
transport. This means-that the: pcrcen'tagé of totdl employment occurring in
sectors (10) to (1) of Table: 2 s mcreased from 26-0 for: the 1968 base 0
28:5 for experiment (2). : . : ; -

It may be pointed out that the exper1ment (2) employment has 1968 average
wage-levels due to the fixed ratio between the’ wage coefficient and: the man-
year "coefficient for each sector bemg that of the 1968 base, apart from mmor

¢

,,,,,
Q2

it follows that expendlture on government services and on education: (the two
largest fixed ;proportions of government. current expenditure) is up- by:38. per
cent, with corresponding effects upon employment This explains not merely

the extra 21,000 man-years in government serv1ces, but also some 11 ,000 in' -

education. The incréased government ‘income which permlts this extra
expendlture is consistent with the 1968 structure of the ‘model, as. used by, the
LP optnmsatmn process and is the result of the optlmum levels of sector- outputs
exports, similar imports and so on. o e

In order to see whéther the increased employment in the services sectors is
reasonable; a comparison of experiment (2) employment percentage distribution
with that of a few of the smaller European countries can be made for the .year
1967 and for the aggregate 'denoted” “public sérvices”. The nearest: Ir1sh
equivalent consists of commumcatlons, education and government services, the
latter including local authonty medical services, the defence and pollce forces
and the general civil service. Expenment (2) shows 145,000 man-years for the
aggregate of sectors (24), (26) ‘and (32), which together account for" some 13
per cent of total employment.’ Table 3.27 of [16] shows 141 per cent for

Belgium (although these figures exclude all public hospitals), 15- 4/per cent for ’

The Netherlands (although health services are privately organised), and: 13:3
per cent for Norway It therefore appears. that the expenn’lent (2) .percentage is

/
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in:no way: excessive by:comparison. w1th 1967 percéntages-in-the three countries
considered.

Table 3.32 of [16] can be used to give further employment data, with
Denmark taken :into account as well (except. for public services for which
Danish data’ are missing). The average employmerit pattern for the four Euro-
pean countries (Belgium, The Netherlands, Norway and Denmark) circa 1967
can be compared with that of experiment (2); for four major sub-sectors of
economic activity. Results are as follows:

‘ Expen.ment (2) . European . Ll
Average [ P

Percentage qf Total Employment

- Agriculture etc.’ : 27 3 12°1
<" Manufacturing: - 17-2 v g0 .o o
Public Service 130 . 14'3
«1All other-activities 425, S 4805
" Total 100°0 " 100°0

For agnculture combmed w1th manufactunng, the European average is
42 2, compared with 445 for expenment 2) and the other two percentages
‘also: show' close correspondence It therefore appears that there is nothmg
wrong w1th the d1str1but10n of employment among the fout, sub-sectors listed,
as given by expenment (2), in companson w1th the European average descnbed
‘above ,

The changes in employment w1th1n manufacturmg (as shown 1n Table 2)
are derived from changes in sector outputs considered above In percentages of
total employment in manufacturmg sectors, the 241 per cent share for food,

for the 1968 base is reduced to 1 5. I per cent for experlment (2) The latter
freduces the base share of 256 per cent Held by textiles plus clothlng to I 5 5 per
cent. The 19 per cent reductlon in these three sectors is balanced by i 1ncreases
;of almost 10 per cent for metal etc almost 3, per cent for drink etc., and almost
4 per cent for paper etc., with some 2 per cent for chem1cals and for other
manufacturing. As can be seen the experiment (2) optimal employment pattern
within manufacturing differs considerably from that of the 1968 base.

Capital Stock

-'The" ten ;manufacturing sectors are’ examined in Table 3, -which indicates
‘that experiment (2) requires only some £31'million more-of capital stock'than
ithie ‘output levels of the 1968 base, wheréas:experiment (1) would ‘need: L7
million extra. The advantage of optimising the use of the stock, as'is done by
experiment-(2); is evident. A fairlyfull discussion appears in‘Appendix g:.
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TABLE 3: Capital stock of manufactunng for Experiments (1) and (2), compared with 1968 .
Base Data . ‘ ‘

:

S Estimialed mide _year levels corre:pona'mgtal—o sector out[mts o
o .+ . . 1968 . Experiment Experiment: 1968 ' Experiment Experiment

Base ’ (1) (2) Ba.w ’ . (1)_ (2)
i £ mzllwn at 1968 pm‘e: . Percmtage Dutnbutwn )
Food . (7) 13711 106043 " - 8683 B S :'-x'g'-o' 68
Drink/tobacco ©(8).. 5347 . 8or2x 8o-21 11°0 143 . 156
Textiles (excluding hosiery) (93‘ 34+66- - - 2163 2163 72 39 42
Clothing etc. 3358 20-80 20°17 69, 37 3'9
Wood/furniture (x 1) 117y 11°19 11°55 2+4 20 22
Paper/printing - (1) 3414 5124 - 5124 70 91 9'9
Chemicals (13) 3714 5571 5571 77 99 108
Clay etc. (14) 36719 5428 28-52 75 97 5'5
Metal etc. . (l5; 73'00 . 109'50 109°50 151 19°5 - 212
Other manufacturing (16) 3340 50°10 5010 .. -,-. 69 - 89 9'7
‘TorAL o 484°46 56;308 51546 '. 100— L 100—  100— -

- Following the changes in the pattern of the distribution of labour w1th1n total
manufacturmg, descnbcd above, one is not surpr1scd to see.the experiment (2)
distribution of £ 51 55 million of cap1tal stock dlfferent from that of the £484-5
million correspondmg to the 1968 base sector. outputs. . In percentages of the
total cost, the main reduction is for food, being 115, with 6-0 per cent rcductlon
for textiles plus clothmg and 2-0 per cent for clay etc. The largest increase in
the share of the total is 6-1 per cent for metal etc. and other increases include
.4°6 for drink etc., 31 for chemlcals, 2'9 for paper etc., and 2: 8‘peyr cent fo_r |
" other manufacturmg ‘
It mlght be well to state here that the changes undcr dlscussmn arise from a
supposed bulld-up of capital stock in each of the various sectors over a pCI‘lOd |
of years since roughly 1963. Thus the experiment (2) optlmal outcome for a ‘
sector may be higher or lower than that of the 1968 base, depending on how !
‘the sector supposedly changed smce 1963 in reachlng its 1968. optlmal capltal
' stock requlrement ,

Exports and Similar Imports

-Table 4 shows export and. similar import results for sectors- (1) .to (16)
where significant changes, between the optimal experiment (2) pattern and.the
1968 base pattern, occur The export ﬁgures exclude tourist expendlture within
-the country. : : : ‘ S,
~ Major export increases, of a size once or tw1ce the value of the base cxports
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are found for livestock*; drink:etc., paper etc., chemicals, metal etc., and other
manufacturing; i.e. for:6 sectors of the 15 listed. Major -decreases are apparent
for food, textiles; clothing, -etc. and ‘clay etc., i.e. for: further 4 sectors. The
"aggregate experiment: (2) increase, therefore; emerges as a modest £52 million
for sectors (1) to (16); some 15 per cent of the 1968 base level.

- The only dramatic- change-in the similar import: patternis a decrease of
£ 13 million for experiment (2) .agricultural crops. The direct input coefficient
for:crops to food manufacturing is 0-1231 and a decrease of £ 122 million in the
output of the latter causes.a decrease of £15 million in the demand for crops.
Since the output of the crops’ sector was given a lower bound identical with

TABLE 4: Exports and similar-imports for Sectors (1) to (16) of Experiment (2) compared
- ~L. - - with 1968 Base Data. .. . . .. . .

o . 7 " 1968 Base 1968 Experiment (2) " Percéntage
o . oy ——— - Distribution

~ Exports Net  Exports . . Net of net

“except  Similar Exports: ‘except' Similar Exports: Exports

tourist. -Imports (1) less (2) -tourist. Imports (4) less (5) ———————r
1968  Experi-

Sector i
S (1 (2 3 - @ 6 (6) Base  ment (2)
L million : C 4 million
Agricultural livestock (1) 54:97 1882 3615 110°07 1497 9510 666 838
Agricultural crops R )

(ocludingpeat)  (3). 176 1749 —xg7y. 06 g7y yor —ago —x
Fishing (4) 132 024 1-08 nl = o024 —024 2:0 —0-2
Solid fuel - . (57 o%1 - 109 —038 o071 1°16 —-0'4f  —07 —04
Stonejfores etc. 6) 927 046 881 11-38 046 10°92 16°2 .96
Food 7) 11398 1778 g6+20 nil ¥y —1711 1771 —I5°1
Drink/tobacco (8) 12-16 405 ;, 811 3417 438 20°79  14°9 26+ -
Textiles (excluding ; .

hosiery) - (9) 1764 . 3553 1783 ‘517 2826 —2309 —-32:9 =204
Clothing (10) 2879 , 16°33 1246 o013 16007 —1504 229 —I4'1
Wood/furniture (11) 304 1429 —11'25 204 ° Ig78 —1274 —207 —11°2
Paper/printing (12) - 739 2446 —1707 2347 2862 —515 —314  —45
Chemicals (13) 1361 2640 . —1279 3485 29'58 527 —23°'5 46
Clay etc. (14) ~ 639" 515 1-24 nil 515 —5'15 °  2'3 —4'5
Metal etc. (15) 3919 8a:25 —43:06 10620 . 8gror 119 —79'3 152

(16) '39:45  3r-02 843 7146 3344 3802 155 335

Other manufacturing

Total” - .349°67 -.205'35; 54°32 40141 28798 1;3-43 100—  100—

*The realism of exporting some 34 per cent of 1968 agricultural livestock at average 1968 base
prices (per experiment (2)) may be questioned. The need for subdivision of both livestock production
and food manufacturing into five or more sectors is apparént. Such figures would give separate detail
for cattle, dairying, pigs and so on within agriculture and for beef, bacon, other meat, milk products,
milling and so on within food manufactures. It will appear below, in discussing the 1975 results shown
in Table 13, that livestock éxports can be forced through sector (7), food manufacturing, for no change
in livestock output and for negligible reduction of household expenditure. This alternative method of
disposal of livestock output may be more realistic than that of directly exporting it.
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the: 1968 I—O basefsector ‘output; the: only ways ito L cut:! back /on.;crops:is -by
reducing similar.:imports:; The : shadow prices in::/Appendix 8 indicate.a very
small but positive: proﬁtablhty for. extendlng ‘thé upper. bounds on twelve of the
thirteen similar. imports treated as variables, the exception: bexng Crops. Apart
' from the latter, all similar importsiare at-their upper: bounds. PO R e
It -appears. that -both: exports and- similar 1mports for 'a row can: increase
' together their | difference; ‘however, - femaining relatively. invariaiit.; It 1s',
instructive to compare the pattern of net €Xports: (exports less similar 1mports) ,
. for. experiment . -(2) ‘with : that: of the base;:as percentages-. of jaggregate net
exports. In ‘experiment-.(2) results, six- sectors ‘are;choseri. as 31gn1ﬁcant net
exporters (having a sizeable positive net export percentage) and these are
livestock, stone/ores etc., drink €tc., chemlcals metal etc. and other manu-
facturing, the latter four being four of the five sectors of .manufacturing found
efficient for employment and capital" stock reallocations. With food output cut
back for experiment (2) whereas hvestock has been held .at its.1968 base level,.
the only outlet for hvestock output in excess,of home demand is through direct
_exports. The paper etc. sector has a negative net export percentage (meaning
‘net imports) for experiment (2), although selected as. efﬁc1ent for employment )
and capital stock reallocations. This negative: percentage is numencally much’
smaller than that of the base (—31-4) so the movement has been towards less
net imports. The other five sectors chosen for net 1mport1ng by experiment (2)
are food, textiles, clothmg etc., wood etc and clay etc. and these have been
found inefficient on other grounds ds shown in pre‘ ious d1scuss1onﬂ S
It is the opinion‘of the author that an impottant outcome of the expenments .
is the recognition-of net exports-or net imports having. economlc s1gmﬁcance
for the efficient. performance of a sector, rather than’ gross exports alone. A
falrly obwous difficulty; in practical plannmg apphcatlons, may ‘be how - to
predlct or spec1fy the similar import; value for; a row, since a postulated net
export value. requ1res the import part 10 _be’ specxﬁed before the gross’ ’xport
can be stated for ‘export: planmng Conversely, a reallstlc upper limit for ‘the
gross exports.of z ‘a.sector,. in the: present dlSCllSSlOn,:quLIerS a correspondmg
upper limit'on smnlar 1mports of such commod1t1es, to’ achleve the optimal’ ‘n‘e’t
export level. The question of how to control 31m11ar imports, ‘in conditions of
free trade, may be:worth: mentlomng, .even if:no answers are offered to it lere.

Natzonal Accounts , o '
; Table 5 shows the LP natlonal accounts’ results, ‘with 1968 bas ﬁgures for
companson The numbermg of rows down to- (4.7) corresponds; to-that glven for
, the constramts fAAppendlx 7 ' - o ‘

......

(2) and (1 ), ar1s1ng solely from ‘the, capltal stock condltlon belngl omltted frorn,
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TABLE 5: N dtiqnal accounts results for Equriments (1) and (2) compared with 1968 Base Data

, Item o o o s 1968 N Expenment _-Experiment .,
B - T O O
. T 0 T N T £mzllzon o
Indirect taxes- HRTENTIDI 34) 23742, - 258:330 07 250742
Subsidies . ‘ §35) ., 5951 ¢ ..45068. + . .:139:88.
Wages, profits etc. before loan S S o
repayment- (36)(a) 1,034°41 = '1,107:04' ‘1,118:2%7.
Leéss loan repayment © (g6)(b) v omilie . omil v —2564.
‘Depreciation Lo (87) 9I:I1, , .. 7,.99°38 .- 9790 .. .,
Income tax (38),. . 12280 .. 13419 . 15074
Savings (personsandcorporatlons)(39) - 13922 T X431 77 14546
Net government investment and - R k P e
trading income - . (40) . --2900 © 18040 . 3061
Government current transfers (41) . . 14440, . 15548 . 15928 -
Government income [(34)+(38) , o C .
+(40)1 "~ (42) ‘-7389'22‘ C o 4e2:92° - 432778
Government savmgs [(42)— - - e SRR
(51)] 43) 1648: .. 5293 ..  nil
Import surplus (60) (57)1 (44) . 2226 - 22°25 2226
Coomplementary imports (45) = '273 32 i "34.3 61 -7 '329 68
Gross domestic physical cap1tal o ST Lo
formation . b ) ) (47)(a) 269 07 C ‘3,1:8 27 . ,265 61 .
Total savings available for (47)(a o218 o 61, -
[(37)+ (30)+ (49)+ (ag)] 4D ) atgor. Ry 20y
Household expenditure (48)- -~ © “-887 78 ' 05512 " 924'10° ¢
Net government current T e
expenditure oo (49) 168 83 .. ...168:83 23362
GNP arising [(34)—(35)+~ B S
(36)(%)—(36)(b)+(37)] (50)(a) 130342 DALY’ 96 1;401°07
P expenditure [(47)(a)4. .~ o 0 e e IR PRU
(48)+-(49)—(a4)l. ., - (50)(b) 1,30342 ,419 96 1,401°07
Government outgomgs oncurrent . B ) o o
“account [(35) +(40)F(49)]  (51) ¥ g7av4 36900 ¢ | asaiyl
Variable exports, at producers N o T
prices - (52) -~ - 377 06 "426-21? C T 43872
Margin on merchandlse exports C . , } o
(except subsidy) S . (53)(a)- 16 96 ; 19 28 ‘ 19 58 .
Subsidy margin on food exports". (53)(b) = 1226 b8 ©omil
Tourist expenditure - “{54) - 75 50 8rg4 - - %880
Constant exports =~ .. - ¥55) -+ ir30:96 - 30:96i 7. . - . 3096 . -.
Wages, profits etc. net 1nﬂow - (56) - 5800 -~ . :5800. 5800
Total Exports [(52)+(53)(a)+ T P PP,
(53)(B)+(54)+(55)+(56)] .(57). . 54642 ~ 61381. 62105
Variable similar imports . (58),, .. 20465 20175 -. 28728
Complementary imports “(45) 27832 “ligys61 32968
Constant imports (59) 070 070 - 070
Loan repayment (36)®) ... ml o omil 25 64 '

Total Imports- [(58)+(45)+(59)+

(36)(b)] (o) " ""'568.68" ~ Bg6io6 }643 30.. ‘
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(I), since there are no other dlﬁ'erences in- condltlons ‘The experlment (1)

household expenditure; at £955 nulhon, is £51 million higher than that of (2),

which has an apparent extra cost of £25:6 million ‘repayment of loan from
abroad, covered by extra exports less imports. Experiment (2) finds the extra
£25°6- million_in the form of ;£7-2 million extra exports of-various ‘kinds;,
£4+5 million less of similar imports and £13-9 million less of complementary
imports. The latter reduction partly causes. (2) to have £53 million less. of
capital formation than experiment (1), but the capital stock required. by

construction and metal sectors must also have a reducing effect on the level of -

capltal formation in (2). The lower capital formation in (2) pushes government
savings to zero level (compared with £53 million in (1)). § .

Government current expenditure in(2) is accordingly some £65 million
higher than in (1). Indirect taxes for (2) are some £8 million less than those of
(1) and subsidies some £6 million less, mamly because of lower output of the
food sector and of food exports. Income tax in (2) is £18 million hlgher than
in (1) because of dlrect and md1rect results of the £65 million hlgher govern-
ment current expendlturc gcneratmg cons1derab1y hlgher sector outputs.in
education (£12 million extra) and government services -(£40 million extra);
both of which sectors are wage-intensive. The conclusion reached is. that
omission of some capital stock constraint can give a, less reahstlc solutlon for
many of the national accounting variables. - :

For experiment (2) compared with the 1968 base structure the extra 41
per cent of household expenditure for the extra 59,000 man-years of employ—
ment (55 per cent of the base. level) shows a slight: reduction. in household
expenditure per man-year, which is about £819 for- experlment (2). The
national accounts variables for- (2) are genérally larger than those of (1) with
total exports and total.imports £7 5 mllhon hlgher to preserve the same import
surplus of £22-3 million. - .

The subsidies for experiment.(2) are J620 rmlhon less than those of the 1968
base, because of a £12 million saving on food exports (set at zerofor (2)) and
roughly £8 million through a cut-back* of, £ 122 million in the output of the
food sector, having a subsidy coefficient of 0 0664 Capital formation for
experiment (2) is some £3-5 million below that of the 1968 base, but still well -
above the lower bound of £242:17 million mentioned above.

The reader can find further detail in Table 5. Of the £98 million extra GNP
arising in experlment (2) results, versus the 1968 base levels, £36 million went
to household expenditure and ,g 65 million to’' government current expendlture,

*The reduction in the output of the food manufacturmg sector has caused an increase in the dlrect
exports of agricultural livestock. The output of livestock is still the same as it was for the 1968 base. A
slightly sub-optimal approach, which routes livestock exports through the food séctor, vxs dlscussed
below for results shown in Table 13.
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for a reduction of £g million in capital formation. That- the. capital - stock
coefficients are mainly responsible for this distribution of the extra GNP
becomes apparent by reference to experiment (1), which keeps government
current expenditure at.its base level (comc1d1ng with the specified lower
bound) and distributes the extra GNP in the form of J€67 million extra to
household and ,(,‘49 million to cap1tal forma‘uon. The two major components of
government current expenditure are government services (63 per cent) and
education (20 per-cent) and both of these have zero capital stock coefficients
for experiment (2).-Household expenditure and capital formation, by contrast,
make direct demands on the requlred level of capital stock, 1nv01v1ng loan
capltal and repayment. - :

TasLE 6: Wages, prqﬁts and depreczatzon for 1968 Experzment (2) compared with 1968

Base Data
1968 Base 1968 Experiment (2)
Sector or sectorlgiloup Wages - Depreloz"a- ) . Wages Deprecia-
ele, Profits tion Total ete. Profits tion  Total
. £ million. o £ million.
Agriculture, forestry, ‘ . o
fishing ’ (1) 211 170°4 130 204°5 211 1695 12:8 2037
Stgne/ores and solid N , . . . o
uel i 2) -8 12:1 2. 246 105 13°0 .29 264
Foo% drink and g 9 7 * ¥ o
tobacco (3} 494 160 73 727 43'3. 144 65, 64-2
Textiles and clothmg (43 31°5° 82 36 433 192 50 2'2 264
‘Wood, paper and .
chemicals (5) 280 99 4'3 422 389 141 6-2 592

Clay, metal, other . o .
manufacturing (6)  48-5. 16-6 75 . 726 667 226 99 99°2

Total Mamgfaotunng

(3)+(4)+(B)+(6) - 1574 507 2207, 2308 1681 561 248 249°0
New and repair ) .

construction. (N 741 g2 0 2% 2856 . 774 9°4. ‘2:4 89-2
Electricity/gas/water 8). ., 123 . g0 58 271 130 9'5 61 28-6
Total Industry (2) +(3) -, )

@ +6)+6)+ ,

() +(8) 9536 - 810 33°5 3681 2690 . 880 362 - 3032

Trade and transport (g) 1035 426 14°2 160'g 1094 446 ' 152~ ‘1692

. Other services, except

government 10) 1568 83;i 24:9 éé4-8 4 176 5 ' gﬁ-é ‘K‘27.'o o 20997
Governmen‘t services (ix) 806 ° - o - 806 irog : Lo 1109
Total services (9)+ . ) ‘ o o T i

(r0)+(r) 3409 1257 391 50577 3968 1408 422 . 5798
Total all sectors 6156 " gy71 856 1,078:3 6872 3983 - g2 1,176-7
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Sector or seclor-group; ., ;v . Wagu Loty Depr
‘ ’ Prqﬁt.v .

£mdlwn '

: ' L ,Pcrcentage Dutnbulwn et
Agnculturc, fotestry, o . ]
fishing * ' (1) o34 4527 1'5?'-'"'
St?nc/orcsands(;lid R L LTSS A R U R S I N R I S TSR I
uel 2 16 2’ 2 2° 15 . i 198 v 320,
Foug, and (2) 3 3 3 5.4 {88y 3
tobacco (3) 80 4 b3 85 67 63 36 71
Textiles and clothing (4,) . 51, 22 42 . 40 28 1-3 2+4
Wood, P:Erand : I T T S B :
chemi (5). 4'5 26 =150 89 . . 68 -0
Clay, metal, other . 3 : 37 3 5. X o
manufacturmg ~(6) 79 44 - 88 . -:65. - 97-.: 57 109 84 .
Total Manufacturing . RS : AR :
@)+ +E)F+E) 256, 134 265 2r4 245, 141 272 202
Néw and repair T - Yoo L e A
construction . ( ) 1270 ° 2% 27" 79 T 11'3 244
Electricity/gas/water* (8) 2'0 24 68 - T 25 19 2-4
Total Industry (2)+(3) \ ‘ »
FH@HE+EOF SEe e e
(N+8) 4v2 215 397 3417 391 221

Trade and transport *"(g) 16-8 11-g 16:6 149 159 12
Other services, except :

government (10)  25°5, 220 29 1 946 257 342 .
3°1 ST oo

Government services (11) - 13°t P R 18
Total Services (9)+ "' * AN e E A s SRt O
(10)+(11) - .. 554 333 457 469 577  35¢
Tolal, All Sectors 100— ° 100— 100— ~  100— I00— ° 100— 100— | 100—

Gross Domestic Product at Factor Cost by Sector of. Orzgm :

‘Table 6 shows the distribution of wages, profits and dcprecxatlon,
their sum (whlch is gross domestic product (GDP) at factor cost), among' ‘eleven
sub-sectors, for the 1968 base and for experlmcnt (2) The lower half of Tablc 6
contains the derived percentages oL b

In value terms, there is v1rtua11y no change in GDP for ‘agnculture etc.] g
some £18 million extra for cxpenmcnt (2) manufacturing and some £74; ‘million
extra for experiment (2) total services, the latter increase showmg the eﬂ'ccts
of absorblng an extra 52;000 man-years: .ot o el

1In, pcrcentage terms, experiment (2). shows .17- 3 per cent of total GDP
originating in agriculture etc., versus 19:0 per. cent for the 1968 base, both
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manufacturing and industry virtually unchanged, and 49-3 per cent for
services compared with 46-g for the base. Thus experiment (2) has reduced the
agricultural share of GDP and increased the services share.

Comparison with European data can be made via Table g.27 (for 1967) and
Table 3.31 (1965-1967) of [16]. The average percentage level for the four
continental countries listed above in the discussion of employment may be
compared with the percentage relating to the 1968 experiment (2), for each of

the four major components of GDP corresponding to the major subdwmons of -

employment. Results are as follows:

Experiment European

(2) average

Percentage of total GDP

Agriculture etc. 17°3 84
Manufacturing 21°2 30°2
Public Service 16-0 12-8
All other activities 455 486
Total - 100°0 100°0

It therefore emerges that the experiment (2) combined shares of agriculture
etc. and manufacturing, at 38-5 per cent of GDP, almost equal the European
4-country average level of 38-6 per cent and likewise for all the rest of economic
activity. On this score, at least, the GDP results for expenment (2) appear to
“be credible.




[;Sjec,tz’on' 35 The "1975 Experiments

HE detalls of the preparations. for, the 1975 experiments (3) and (4)
Tappear in Appendix 9. There are some four 51gn1ﬁcant dlﬁ'erences from
1968 conditions or constraints. (i) Output' pér man-year i§  increased,
for 1975. (2) Significantly larger profits per unit of agricultural livestock apply.
(3) There are no subsidies of any kind related to raw or manufactured agricul-
tural commodities. (4) Incremental: personal expendlture is used as objective
function, with 1968 actual personal expendlture bemg part of the row constants.

For both experiments a feasible optlmal solution was obtained, For full
employment of the labour’ force of 1,15 5,000, man-years and an import surplus
of the spemﬁed maximum (,{,’65 rmlhon), experlment (3) has a 1975 maximum
household expenditure of £1,246 m1lhon, which is 40-3 per, cent above the 1968
base level of ,6887 -8 million. (See Table: 11). The expenment (4) level of
household maximum expenditure: is- £71, 268 mllhon, which is 42-8 per cent
higher than the 1968 base level. The repayments ‘of foreign loan capital (at
17 per cent of amounts borrowed before 1975), are £69-3 million for experiment

" (3) and £57-6 million for experiment (4), as shown in Table 11. Further details,
of the loans and related capital stock, can be found in Appendix 3. e

The results of experiment (3) are more realistic than those of experiment (4),
because the latter has an extreme degree of substitution for domestic products
by similar imports, matched by extreme levels ‘of domestic” exports, with a ret
export value for most of the sectors close to that of experiment (3). Tables 4.2
and 4.3 of Appendix 4 show these details, for exports and similar imports, and
their difference. The experiment (4) results (mcludmg those of the ‘T'able 11
‘national accounts) are of interest, being for many items very close to those of
‘experiment (3) and thereby shoWing relatively small economic' gains (in the
objective function and 'élsewhere) obtained ‘through the freeing ‘of similar
import behaviour without permitting reductions in sector outputs below
specified - limits, these being the same for both experlments The discussion
ibelow w1ll therefore, refer mamly to experlment (3)- . e
Sector Outputs
. The outputs. of sectors (1) to (16), except (3), appear in Table 4. Five of the
15 sectors have experiment (3) -outputs-at the upper bounds—livestock, stone/
ores etc., chemicals, ‘metal etc., ‘and: cher{,,maanactun{ng "This *profitable
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~outcome for llvestock* is very satlsfactory because 1t 1s in harmony w1th great
rexpectatxons for Irish agrxculture in;EEC. cond1tlons, espec1ally hvestock Less -
.satisfactory is the result that six of the ten manufacturmg sectors have outputs
ator shghtly above the1r lower bounds (meanmg expected 1973 output levels)—

selves inefficient or unproﬁtablc, by moving: from 1968 upper bounds to 1975
lower bounds or ncarby——dnnk etc.,. ;and..paper, etc,. On_ the other hand,

,located in thc 1968 expenment (2) The three sectors of manufacturmg

) results

) l"I‘he practxcallty of thls llthock rcsult dcpends on the reahty of mea.mngful exports of 23 per cent of

g food scctor, is dnscusscd below for results shown' in Table 13,
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TABLE 7: Sector outputs folr,Expm'men*tsl (3) and (4) compared with 1968.1-0 Basé;.’Ddta

) Expm— : :
Sector - 5 ment Up[:er Percm!agc of out]mt ’
’ (4.) “‘Bound " exported X -
Experi-
1968 ment (3)
 Base 1975
Agnc\mural hvestock 76 m 437 72* 437 72* ‘ 23
gricultural crops . 3 A ' e
(cxcludmg peat); -3,
Fis iy nil;
‘Soll‘dngxel ot 14
Stonc/oresctc e 59
Food:: SN 297
,Dnnk/tobawo . 20
Textiles (cxcludmg o
hosiery)- . . 24 .
s
< omil; - '
3
C48
3 18
S A 228.99% 19
:Other’ manufactunng ¢ '176.56% 1< : IS Z RS
‘Transport (¢ .+ 169-47 ;- 190.8; - .50

i 5

xcxcludmg tOumt cxpcnd1
" #at upper bound - -
“tat lower bound sl

food,: dnnk etc., texules, wood etc., paper. etc., -and clay etc. By companson o
with, the 1968: expenment (2), two sectors of manufactunng, have shown them--

clothing etc. in 1975 has moved well up, frorn its lower bound where 1t was _.

appearmg relat1vely worthwh11e for. further _expansion’ are; chermcals, metal
etc. and other manufacturmg and are m thls respect cons1stent with 1968 _

R . ) ‘\\

the sector’s output, compared’ with'an' actual 17 per:icent for the 1968:base year, as' shown:in the last”
two eolumns of Table 7. A slightly sub—optlmal approach Wthh routes llvestock exports through the
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Distribution of Sector Outpiits Between I—Iome ana’ Export Markets

The export percentages for the 1968 base ‘and for experiment (g3) appear in
the last.two columns of Table 7. For experiment, (3).versus the 1968 base, the
proportion of domestic output exported is significantly higher for livestock,
solid fuel, stone/ores etc., chemicals, other manufacturing and transport (the .
latter havmg a spec1ﬁed constant 1975 ‘export value), i.e. the optimisation
procedure ‘has increased the proportlonate export share of the first 5 sectors
listed and'4 of these are at their upper bounds (livestock, stone/ores, ‘chemicals
and' other’ manufacturing, per Table 7). A further 5 sectors show experlment
~ (8) exports forming roughly the same share of domestic. gross outputs as for the
* 1968 base—crops, food, drink/tobacco, clothing etc. , clay etc. Of the remaining
" 5 sectors, three show reduction of export percentage to zero or near-zero
levels—fishing, wood etc. and paper etc. The other two sectors, textiles etc.
and metal etc. have noticeable reductions in the export share. Three of these 5
sectors have domestic outputs at their specified lower bounds. Fxshlng is well
below its 1968 base level and metal etc. although at its upper bound is evidently -
efficient for domestic markets and, hence, is less. available for exporting than in
1968 base conditions. :

Employment

Table 8 gives ‘the cmployment results, including those of the 1968 base and
also those of experiment (2). For the 1975 experiment (3) compared with 1968
base, agriculture .etc. has a decrease of 46,000 man-years, industry an increase
of 70,000 and services an increase of 62,000. Thus even for the maximum
expansion pcrmltted agriculture etc. cannot keep employment at the 1968
level. This probably results from the 8 per cent per annum increase in pro-
ductivity. Of theé 70,000 increase in industry, some 34,000 is'in manufacturing
and 33,000 in new and repau‘ constructlon, with stone/ores etc. and solid fuel
absorbing the other 3,000 'man-years. The 62,000 increase in services is shared
by government services (34,000) -and other’ services- (26,000), with trade and
transport having a mere 2,000 increase. In percentage terms, experiment (3)
agriculture etc. has 227 per cent of total employment versus 28-g for the 1968
base, industry has 32-9 per cent versus 29-0 and services 44-4 versus 42-2. It
was seen above that expenment (2) for 1968 absorbed almost all the unemploy-
ment by expansion of services.. These 1975 results show expansion of industry
as well as services to absorb the reduction in agricultural employment and thus
are in contrast to results of experlment (2)

Within manufacturing; major increases are shown for clothing etc (9,000),
chemicals (5,000), metal etc. (12,000), and other manufacturing (8,000) for
experiments:(g) versus the 1968 ‘base, with the blggest decrease bemg 2,000 for
textiles. . ... eoswes Co

D
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'x975 ExpmmenLr (3) and (4) compared wzth 1968 Ba.re Data -

TABLE 8: Employmmt St
1968‘Expennwnt (2)

{:,;4 ogiEaey i
,,,,,,,,,,,,,,

“Sector or sector-group "~

Agncultuxc, forcstry,
" fishing - =(x)~

& 30&79 “307 79 262 63 f1361.64 ¢ 8

. {'A V' N )
Stonelora and sohd MU o ”

@ i

. L 14.82 mx-'4 f
drmkand - .
. 'vtobacco o Ea; ¢/56. 62’
Textiles and clothmg . 4997 i 4ol 6
‘Wood papcr, .
" chemicals: - () 31 24<

_Clay, metal, othcr :

o} manufacturmg Sgyr 54-96 a

3 ix.elii;_\f

TolalMamxfacm y 0 ’, o o
(3)+(4)+(5)+(6) - rgr8y 19364 - 295.45 - 206.36 179
‘New and repair S o - ’ :
construction - (7) 9I'44" 0551 124.02 12515 8.6

Elccmcxty]gas/watcr (8 )i

TIalI try (: )+( ) DI
| °+<4')'d+'?‘(3f(6>f“‘ 3
(7 )+(8)

2158, 1A 11230 1O
N YRt AR LA R AR I ]

“Trade'and iransport o
:Other services,

" excluding
‘*government (m) 214931 238.26% (241 25: "254 23: ;
: Govemmcnt scrvxcd (r 1) 62 9o. ;93 55, ;

:Total Sérvices: .
(9)+(xo)+(u)
Total AllSmars s
thlhm Mamfachmng Lt
' ’Drmk/tobacco ST RLE S
"+ i Textiles (excludmg, |
" hosiery) .
. Clothing etc.:
,‘Wood;fumnurc
" Paper/printing =~
.iChCmICals ’:v‘v“:(f.:» iy ‘ 2
Clay etc. ER

“Metal etc.
,Other ma.nufactu{mg L

TOMlewfadunng ‘»19189 s 19364 QREAE

Foons
a3t

1§.23; 14 23
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In the discussion of the results of experiment (2) above reference-was made
tto .the -European.countries;:Belgium, -+ Denmark, -Netherlands { and: Norway.
-Combination of:the; employment: dataiforithese :countries-appearing in-Tables
:g:27- and: 3:32,0f [16]:.and relating to 1967 or;1965-1967:can be used for
comparlson W1th‘ 1975 expenment (8) employment results as: follows‘

European o
" Average .

i RS TENLEN MR TS L B RN VA Y

Peroentage of Total Emplo_yment

] ~ Agriculture etc, 22° o
AR Manufactunng SARMERLEE £+ 1! 5‘ b e
i w5 00+ Public Service ' »;w’{w CLT4eQiinor -l T S P I
Soaece Anf-‘?,tl.la‘?? agtiviftes; . ¢ g 4:?;'9?-4‘“":‘5" o A8 e i

T:o-t-az's:‘;j e UE Rl

B “If' ‘agrxculture etet’ and manufacturmgf be  taken: together ‘there:! 1s falmost
perfect ‘¢oncordancé of experlment () results i with the"average perCentage
Tevels of the four small continental’ coutitries ¢onsidered. One ay ‘coficlude
that the 1975 expenment (3) figures jappear to be a realistic plcture of the
average employment structure in, these four tnes circa 1967, ‘at thé level
of three maJor subsectors

‘ TABLE 9: Capztal Stoc/c for Experzments (3) and (4) Mamgfacturmg compared with 1968
: oo, BaseDataand Expmment (2),."

S [ S LIS HUNY

Estimated mid=year levels Gorresponding to I-O Sector Outpuis

o 1968 1975 1968
~ Sestor e e e T _
- Experi- 'Experi-  Experi- C't Experi- "\ Expé
Base ment ment ment Base ment  *sment
.‘ L) 6 ) ) e
: £ million at 1568 prices:’’ - )
Food I (7) 137 a1 “86.83 17886 17885 283 ;{6.8 18.9 .2
Drmk/tobacco (8) 5347 ' -8o.21 124.48 124.48 Ii.o 156 g’
Textiles (excluding . T
hosiery) ) (9) ' 3466 -21.63 * 7012 7o ‘12 V7.2 4.2 74
Clothing etc. (10)-i---83.58 1 - “20.17 ciygier 56 08 {6y ‘39 9.
Wood/furniture = - gu REoT1f77 1155 2885 2876 a4 ‘2.2 R
Paper /printing ' * 12) 3414 ' 51.24 ',53 56 (5356 0 g9 5
Chenicals . 13) ° 3714 ° ' 5571 ‘g7.50 ‘8268 - 7 10.8 10.
Clay etc. v © - g6.ag " 28.52 6875 6875 75 B 9.
Metal etc. 15)i ~73.:00 10§50 'T4860 12%igr  inilt St 15
Othermanufacturmg 3340 5010 “io2i76  1o2iy6 6.9 Vg M10%

Total” AN 484046 + 51546 :946:69 891:95 100— 00— JOO—
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ACapttal Stock e ladot s SRR RTINS s AT

+The capltal stock résults for xg75 manufacturmg appear dn Tablc g, _w1th -
extra’ “detail in- Appendix ‘3. Expenment (3) requirements. are-almost ‘double
‘those of the 1968 base, at: £947 million versus £484 million and for the 33, 560
man-years incréase in: employment costing a’ margmal £13;800 per:man-year.
The optimal dlstrlbutlon of stock for 1975 shows a big reduction in the relative
amount for food' (18 g “per cent vérsus' 28 g for the 1968 base) and notrceable
increases for dnnk etc., chemlcals and other manufacturmg

N

Exports and Szmzlar Imports e ~ : .

Table 10 compares 1968 and 1975 expenmental results for these two items:
The export figures-exclude tourist expendlture within' thecountry. Only the
net export pattern for experlmcnt (4) is shown in ‘Table 10; as of more interest
than the gross figures. It has been argued above in the corresponding section - -
for experiments (1) and (2) that the net exports (exports less similar imports)
are -‘of . more s1gmﬁcance than elther -eXports .or similar. _imports, . treated
«separately As'can be seen: experlment (4) net: exports correspond fairly’ closely
in slgn and, magmtude with thosc of cxperlmcnt (3) in 12 -sectors out .of 15

TABLB 10' Exports and Szmzlar Imports for Sector: (1 ) to (16) Expmments (3) and (4)
v ‘compared wtth 1968 Expmment (2) :

TLose

1968 Evpmmt (2) . 1975 Expmmmt (3) i 1975 -
—- = - = ~—— Experiment
Y Exports Net . Exports < Net | —
Sector A L except” Szmdar Exﬁorts except Similar . Exports: Net

Lourist wnpom ( 1) less (2 ) tourist imports . (4.) less (5 ) E:?pa)m
) (@) 6 (1) (5) © 1)
" million R o million L omillion

- Agnculturalhvcstock (r), 110007 14.97 - ’ 95-10  100.58 . 23.58° 7700  76.02
icultural crops : L ) . - .

(excludmspeat) 2) 176 . .477 —3o01 355 . ni T 355 ¢ L1y
(4) nl = 024 .—~024  _ ml . 200  —200 _—2.00

Sohd 1 (gg ‘071 .16 *. —0445 ;310 1:47 163 - —596 .
Stone[omctc . .(6) . 11.388 046 1092 .. ..2284 .o0%5 . 2209 2207

Food : (0 omnil - agar —pyerr op12.64 - 22021, 9043 - 88.59
Drmk/tobacco © (8 3417 0 2438 2079 | 1234 .. 534 7:00 . 6 17
-Textiles (excluding - - : . - _ S o

hosiery) . . . (9): 517 2826 —23.09 . 1592 5134, 3542 —27.09 . .
‘ Clothing etc. © (10) 013 ;16 07  -15.94 46.74 - 28.34 . 18.40 - . —10-27 - °
Wood/fumxture 1) " ‘2004 1478 —12074 onil © 2437 0 —24.37 0 2598
Papcrlpnntms 12} '23:47 2 62 . —5.15 .66 ° 34.06 ... —32.40° <3532
Chemicals -, ;3; 34-85 2958 - " 5.27 4912 3760 . 11.52 —0.70 . .
Clayetc, . . 14. nil .. .515 .—5.15 . 839 .. .7.99... 040 067 .
Metaletc. . - 15)  106.20 . 8901 - 1719 . 44.28 . 134. 33 - "; —go.05  —118.87: -

Othcr manufacturmg 16)‘ 7146 - 3344 38.02 l30 -56 . .. 4482 - 8574 . 8826 .

Total . ... . 40141 287.08 -i1343 55172 /'»418-20, 13352 . 5696




" IRISH FULL EMPLOYMENT STRUCTURES 1968 .AND :1975 53

The' freeing’ of similar import behaviour: for experiment '(4)" was used' by:the
LP process to meet all domestic demand by similar' imports, for livestock and.
each of the ten manufacturing sectors, and to dispose of total domesﬂc output
by way of, exports.

The two Tg75 experiments and the 1968 experiment (2) show a con51stently
large positive export surplus for the 4 sectors: livestock, stone/orcs etc., drink
etc., and other ‘manufacturing and a large import surplus (negative export
surplus) for the 3 sectors: textiles, wood etc., paper etc. Further consistency,
but confined to 1975, appears for crops, ﬁshlng, food, clay etc. and metal etc.,
i.e. for a further 5 sectors. The 3 sectors: solid fuel, clothing etc. and chemicals,
have a posmve export surplus for experiment (3) but some ‘negative export
surplus for expenmcnt (4), w1th the former results to. be pref'erred to those of
experiment (4).

Thus, for the 15 sectors being considered, 7 show cons1stency for all three
experlments and a further 5 are consistent for the two 1975 experiments. The
remaining g have a positive export surplus for 1975 experiment (3) but negative
results for -experiment (4). It'therefore appears that for 1975 postulatcd
conditions, the optimal net export or net import level for 12 of the 15 sectors
is fairly stable, regardless of the perrmtted behaviour of sinilar- 1mports, and
that the maximum attainable level of household’ expendlture is fairly well-
defined, ranging from £1,246 million for experiment (3) to £1,268 million for
experiment ‘(4), the latter havmg the max1mum poss1b1e substltutlon by
similar 1mp0rts i

.Natzonal Accounts

The LP results appear in Table 11 as well as the 1968 base ﬁgures The
GNP for experlment (3) shows an increase of 55 per cent above that of 1968
for 40 per cent increase in household expendlture, 56 per cent increase in
variable exports and 41 per cent increase in variable similar imports (chosen
at non-zero levels by the LP process). The national accounts entries generally
for experiment (3) are from about 1-5 to 2-0 times those of the 1968 base, but
subsidies are about half, which might be expected for conditions of 1975
unsubsidised food production and exports. Total exports are up by 62 per cent
and -total imports by 67 per cent. Capital formation is at its specified lower
bound of £486 million and government savings, at £1-6 million, are. well
below their upper bound (5 per cent of government income), some £82 million
for experiment (3). Thus a linear growth rate of slightly below 6 per cent per
annum. for household expenditure is’given by experiment (3), matched by a
linear growth rate of '1:1 per cent in employment, over the years 1969-1975.
The reader: can make further compansons from the ﬁgures shown in Table 11
and in the appendices. -
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TABLE I .Natwual i Accounts; stults forfExpmments (3): and (4.) compared wzth 1968 que
Data (All values are at.1968 4 Przces B IR TI o u

):ir

R
LIPS 8}

Lt

o] ‘, : f34);"¢ o

Indu'ect :am 373 36 ; 379 141 ,

23742,

STE R T LIRSS 1

Subsidies "’ 5951 *° 80.90 " .. 30.73

_ Wages; profits etc. bcfore loan repayment 5( 36)? ga) 31 ,034. 41 {31,571.88 \1,584. x2 s

,Leess loan rcpaymcnt (36) (b). ;- —69 31" . —57:5

Dcprccxat:on HCHE g Ca77:98- 18 gx’ i
Income tax,; fie Vet «,(.383;, :122.80.. ;122495 |, - 230-68 |
Savings (persons andtcorporatlons) L 89y '139-22 241~34 242 .09’
Net government ifivestment and’ tradmg mcomc 90 01 (40) P L 8 20R000 1181144058 99! 7
Government current transfers ) (41) = 14440 254-17 94

- Government income [(34; 538)+(4.o)] : ’ (4.2)- ) 389 22 642 8g “* 54: I
Goyernnient savings [(42 syrie e 016:48 - .68
Import surplus [(60) —(57, ] . 22. 26 65 oo 65 00
‘Complementary imports i "f‘i Y 4,5’)’7:: ta 73 i1 /462,61 :1‘453 60.

- Gross. domestic: physical capital 0

- Total savings availablé for e [(37)+(39)+(43)+ o

Houmhold ceptiditure. i e

ST T o s |
arising[(34) —(85)  (36) (a) . —(36) (b) +(87

GNP expenditure [(47)(a) +(48) +(49)—(44)]

35)+ (4 )+(5 )'_

+486,00 ..

1,245:87 . 1,267.75
;35614 - 365/ 14" :
‘,ozzol, 2,053 89

Govcrnment outgoingson: currcntﬁaccount" [{¢ Poinddy

(49)] RIS ;“\.»;1'; €;' ;f; g ST
Vanable cxports,«at produccrs jprices, ¢ e i(B2) g 34.7 21.: 543-22;; 1,657-05%
Margin on merchandise exports (cxcept sub dy) “"(53) (@) - 16. 96 '26.66 _  81.32%

- Subsidy margin on food exports : (53) (b) —12.26 cenibis, i il it
“Tourist expenditure © (54) - 7570 .. 65.57 66.72
Constant exports (mcludmg mvxsxblc transport) " (55) 60.81° _ 179.66 179.66
Wages, proﬁts etc. net mﬂow : ", (56) 58.‘0‘0 ) ‘,70.QQ-‘»“ - ,%0.00

RNETE
[RIEE A

205474

.‘ Totazexpomr(sa>+(ss>(a) +(53)(b) +(54>+(55)+ e
A8 N R R 3:*5464‘2 r~885u

'n‘w/ i ?Uz

Variable similar i imports:< i 20465111 415 43 -1,605. 84,*3 ’
Complementary 1mports 27332, 46261 453 6o,
Constant imports- Flomotii T 2. 75 T 2i75”
Loa.n rcpayment ‘3 ) A : P : {,69-31, 57 55::
Total Impam [(58)+(59)+(36)(b) +(45)] - R CORME . ‘950'-'n;“- -2,;19;7451 ‘

HiwThese cxpcnmcnt (4.) rcsults are unrcahstxc,

acceptable. | s RIRD

GDP at: Factof Cost Qy Seator qf Ongm { ; : ' i
- The distribution : of IGDP "at :factor’ cost is; shown mATablc 12 for eleven
: sub—sectors of the: ‘economy,; togcthcr with' derived:pereentages. Results:of i the -
1975 experiment (3) are’ comparcd with the:1968:base: ‘The wages;: .profits: and
depreciation- for:the :33:; productlvc sectors were obtalned by multlplymg the -
sector gross outputs by the relevant cocﬁiaents, whlch ;appear iins Appendlx

4860(; 4.8600 'R '

023:01.. 2,053.89 i
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TABLE 123 Wages j;rqﬁts .and depreczatzon jbr 1975 Expenment (3) compared with. 1968
e s i i BaseData, vt bedln )

t

O R R T 1gB8 tBas e v ile S ‘1975 Expenment (3)

Del)recuz—

ciiarL nLiNi T e
Sector or sector-group - Wages . _
- Pny‘itv “tion® *  Total

S Deprma-
" Profits tién ¢ "Total

D 4 rrg_z‘lliagr _ ,E mz'llioq .
A'griculture, forestry R P s el . Ve s
ifishing el oy o (1), L 21 2904, 0 '13.0 Vo gogisi 16 2653 7o‘ 298.4,
Stoneloresandsohd PP IR ‘ ST : A
N O RUR MRS TR APV 1297 248’ 56 428

Food; drink, tobaccoiw (8)'7 49:4 -, . 16:0, .1 7.3 7270 423 22.2 .- 10.1 . %74.6"
Textiles and clothing - (4) 315, 82 3.6 433 35.0 21.8 g5 66.5

Wood, paper and > LR e 2 oL . 903
_chemicals 1 - (5) 280 .. 99 43 . 422, 331 arg 96 646
Clay, metal, other ) BT LS 99

‘ manufactunng (6) 48 5‘3 G 166 s o266 B 37°9 - 17°0 : 122:8.

Total Manufacturing (3)+ . W o L .
(4)+(5)+(6) " isra 5o 2277 2308 1783 1038 462 3283

New and repair )
construction (.73,..;1 B2 92 , 23 856 1005 381 97 1483

Electricity/gasfwater (8). . 123 90 " 58 271 126 14°0 89 355

Total Industry (2)+(3)+ - .~ ] )

(4)+(5)+(6)+(7)+(8)5 2536 ©" 810 335 3681 jog3 . 1803 . 704 5549
Trade and transport (g) = 103°5 426 142 160'g no 5 101:g | 387  asr1
Other services, except = *~ A s .

government (10): : 1568 831 1 " 2409 2648 1829 0197209 L 400 3958
Government services (11) 2 806 e 806. .0 167:8. .. 40 167-8
Total Services (9)+ . . )

(1o)+(11) . o-__ 8409 1257 . 391 5057 4612 2748 . 8y  8igy

Total, All Sectors 6156 3771 856 10983 %816 4203 1661 1,6680
. Percentage Dutrzbutzon ) Percentage Dz.\-trzbutwn
Agncultuge, forestry, NI A S E N S AT : '
fishing (1) 34 452 ~.15 3 - 199 21 368 (o2 . 179
Stone/ores and solxd ' I LT . o
fel ; q2) ~vou6l . g2 gt 2y s, 3 34 26
I‘ood drmk tobacco (3) . 80 42 85 67 54 31 6x 45
Textiles and clothing (4.) 5‘1 st g2 40" g5 - g0 5 40
Wood, paperiand,; /i ..t . . ST
chermcals : (5) - 4 5 26 50 39 42 30 58 39
Clay,mctal other s oo TR R . LR w
manufacturing . (6) 79 . . 44 . 88 . 67 .87 .. g5 oz 74
Tatal Mantifact "(3);{3' ’ o ) ’ ) ) .
@4 (B)FE) 25:‘6‘ ~ 134 v 144 278 1g7
New and repait;;..: .. ' 4. .. ) o
" construction = 0 120 0 2yt o 53 58 89
Electricity/gas/water - (8) 200, 2041 19 54 21

Total Industry (2)+(3)+ .: P
(4)+(5)+(5)+(7)+(8) 412 215
Tiade and fransport "(g) " 168 © 1I- 37
Other services, except =0 'y i, .. b 0
government ~ (10) a2 22 o
Governmentsservices i(11) - . UIgL: ¢
Total Services (9)+ Tt e
(o) +(x1) 554 333
Total AllSeetors F100— "t 100~ H

RATRE Fraad MRS PR (IS A R AR TIPS & T A0S DA NS B S IR SPRT I )

250 424 333
141 23g 151

240" 241 23y
T R (1 ¢

\;'3§8'2 .,.7.47..4: ‘4,8-8
©100—' 100—  100—
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3.2 of [2] for the. 1968 base and in Appendrx Table 7.2 below for 1975 The o
‘ 33-sector detailed figures were then aggregated mto eleven sub totals as shown . -

in Table 12.

The value figures for GDP show an ‘increase of ,694 rmlhon for agnculture
" etc. above its 1968 base level, with increases of £97 rmlhon for manufacturmg,,
£187 mllhon for.industry and £309 million for services. .

- In percentages of total  GDP, experiment (3) had 17-g for agnculture etc .

compared with ‘19-0 for 1968, 19-7 for rnanufacturmg versus 21-4. for. 1968, -

333 for industry versus 34-1 for 1968 and 48-8 for services versus 46-9 for’ 1968.

The expenment (3) agnculture manufacturing. and industry, therefore, all .~ .

) show decreases i in relative: 1mportance as, compared with:1968;: whereas the
services for 1975 take ‘about 2 ‘per cent’ more of GDP than they d1d in 1968 C
Compamson of the 1975 expenment (3) shares ‘of GDP' with: the . average“ ‘
shares for the four small:European countries- referred to above in dlscussmg
employment is as follows, the European data bemg for about 1967

Expenment . European .
S (3) " i cAverage
o ) o Percentage quDP L :
Agriculture etc. -~ . U179 84 T
Manufacturing .. 197 .7 goa .0 ;
Public Service . - - a2 e 1208
All other activities -~ . . 452 .7 486"

Tot’al’” L e 000 10000

For agrlculture and manufacturmg combmed experlment (3) has 376 per.
cent. of GDP, which agrees- closely with the European average . of 38 6. It
follows that all other activities have 62 *4 per cent. for expenment (3) and thatA :
this European average is 614 per cent of GDP. : ~

Another kind of comparison can ‘be made for experiment (3) results namely‘ :
the percentage share of employment versus " the - ‘percentage of - GDP for
experiment (3) itself, - w1thout reference to the" European countnes “For
~ agriculture etc. the. pair of percentages are 22 7 and 17-9; for- manufacturlng
19'5 and 19-7; for public services 14-9 and 17-2; for all other activities- 429 and

452. It may be pointed-out that in ascertammg dlsposable personal income by . -

sector of -origin the- initial advantage in GDP share which the ‘latter three

‘sectors hold over agnculture etc. will be. reduced by income tax deductlons,

which in expenment (3) conditions leave agrlcultural GDP v1rtually unaltered.”
- The expenment (3) results, therefore, appear to be quite respectable ontwo -
counts. For agnculture and manufacturmg comblned they. closely-match the
corresponding average share of GDP for four European countries, with equally '
close concordance. for all other activities combmed ‘With due allowance for
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income tax effects, the GDP available for’ dlsposable ‘personal i income appears
to be fairly équitably distributed : among | four major sub-sectors of the economy
accordmg to the distribution of employment

Sub-Optimal Results, vid the 1975 Experiment (3)

The results which follow in Table 13 illustrate how a shght almost negligible,
reduction in the objective function permits an economic profile possibly more
realistic. and supposedly more socially acceptable than the profile related to the
experiment (3) maximum value of household expenditure. ’

Let. us suppose that two aspects of the 1975 experiment (3) as shown in
Table 7-are undesirable, as follows:

(a) The 23 per cent export of the output of livestock, sector (1), is question-
able because of the physical make-up of the product mix forming that output.
Fresh milk as such is not exportable, neither are live pigs and certain cattle, at
least under current export conditions. All of these need processing by sector (7),
food manufacturing, in order to become suitable for exporting. . o

(b) It is government policy to encourage the activity of sector (7) as an
obvious way of giving some employment, via processing of agrlcultural
commodities, even if these are for export. Such employment would be ‘lost if
the livestock and crops were directly exported, without prior processing by
sector (7). This government policy might also include the retention or expansion
of sugar beet refining, fruit and vegetable processing etc. Thus the experiment
(3) result which sets food manufacturing at the level of its lower bound is
undesirable and maybe unacceptable. We want sector' (7) to have a larger
output.

For 1968 I-O base conditions, the output of sector (7) was %79-4 per cent of

the combined outputs of sectors (1) and (2), agricultural livestock and crops.

" We therefore specify that the 1975 output of sector (7) should be not less than

794 per cent of the combined outputs of sectors (1) and (2). Thus the lower

bound for sector (7) is revised upwards, but otherwise there is no change in

1975 experiment (3) conditions. We expect that this revision will give a sub-

optimal result (i.e. reduce the value of household expenditure) because

experiment (3) has set sector (7) output at its lower bound (£385:48 million)

with the related shadow price indicating that further lowering of that bound
. would increase the value of the objective function and vice versa.

The 1975 experiment (3), with revised lower bound for sector (%), food
manufacturing, has been re-submitted to the LP optimisation procéss and the
compited results appear in Table 13 and are denoted “Revised (sub-optimal).”
“The national accounts’ section of that table shows a reduction of only L2-4
million in household expenditure, for the sub-optimal experiment. The loan
repayment is £1-7 million more for the sub-optimal. profile, due to an extra
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TABLE 13 Sub-optimal.vesults for 1975 Experiment () compared with optimal results shown

in Tables 77 to, 12 above. (Apart Jrom National Accounts items,, only those showmg noticeable

di ﬂerence.r are recorded belaw)

! x'na,‘» Vi

. 1975 : Revised

ISR i ;
Item'- - '
[ TR :
[ P St 7 LRSS P
H

" onginal”
" (optrmnal)
Expenment

(3) {(3)..
(@) ;. (6)

(sub-o[)tzmal)‘y

Expmment :

milion

Dmference -
(a) less (b‘)

Sector Qutputs :
Agncultural crops (2)
"Food mianufactures () = )
Clothmg, hosmry, shocs etc. (10) e

Exports (except Toumt)
Agricultural livestock . )
- Food manfactures ¢ ¥

. Clothing, hosiery, shoes.etc. .+ .-

‘ 115 56

‘:

"385:48

"'1’56:53_": i 72 59 o
‘ origebg
" Textiles (except hosiery)..; &+ ..o o0

165 15

442772
‘ 123 66 94-73‘-

RN USRI FE RN

1592 - - /2014
4674, 04

—449,

' '——57 24
-28- 93?'i

21 <

e
“—h2:51

S 422

v 26:6()‘.:

il

275 38 D aygon

—2:14

LS PRI S PN RS 0N N R Y
Tdtal exports‘ as listed N
Szmzlar Imports " :

Agricultural* livéstock -

T iiageB o agsg
‘Textiles (except hosiery) - .- .77 L.

‘51'34... <! 4694

__195

440

 Total similar imports, as listed .- . . . .

v TEOR L, TR4T

Exports less siinilaf, imports, as listed

o l296;_’9“6 Y

055

459,

National Accounts ' ,
-+ Indirect taxes: Tl i B0 s

- -Less subsidiés TR T
Wages, profits etc. TR ne
Less loan repayment S
"Deprccmtlon S

37336
. t}_.3(:) 90 .
‘ ———69 31
e

. —31-26
1,571:88

37354
1,571°39

—7097 “ .:‘
‘17804» P

T 0187
Cral 036 o
: 049 .,

1-66

—0-06

Total GNP by sector: ofongm T LT B PR X

62301 °

12502074 -

it

Doy

: ‘Houschold expendlture 1' BETIETS
-+ Net government current expendlture, .

Gross 'domestic | physxcal capltal -
- formation '+

- (Loan capltal from abroad)

g o Toh i | R T

1,24587
., 35614
‘;\;'(407_.-7’3)-‘ o

LRggst b
. 35622,

'~‘486-'(v)’0-» o
(417°47) -+

e o

000 !

(~974) * -

: -.‘2;'36%3
—o008,
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£97 million of pnor capltal borrowmg be1ng necessary. The opt1ma1 total
GNP i reduced" by only £2°3 ‘million viathe sub-optimal economic profile
and such a reduction is negligible; . ;. Preer

The rest of Table 13'shows only ] 1tems for which noticeable changes occurred,
betweett their optimal ‘and’ sub-optlmal“' alues. The two similar import items,
livestock and textiles, have relatively mlnor changes, amountlng to only, £2 5
million in aggregate,;a; reductlon : T,

The sector outputs have two dramatic changes The sub-optlmal food output
is £442+7 mllhon, £57+2 million greater than that of the original experiment (3),
but yet again at its revised lower bound, given by 79-4 per cent of the output of
sectors, (1) .and. (2), combined. (437 72 +115'56). Thus the output of food is
h1gher than that of the orAgmal experlment (3 ' A,and thlS increase causes an
1ncrease of ,(,'4. 5 m11hon in the output of crops, via the 1nput of crops to food

this reductmné causmg reduced 1nputs’of 'tektlles(to clothmg etc. Thus ‘the sub-
opt1ma1 proﬁle has re-alIocated output employment and prlor capltal 1nvest-
ment from the opt1ma1 proﬁle sector (Io) . clothmg etc., to'its own. sector (7,
food manufacturing.

The sector exports show four notlceable changes, of whlch three are large,

in the opt1mal exper1ment (3) solut10n Agrlcultural livestock has a reduction
of £28:0.millign for the sub-optimal export,of its output, as might. be expected,
for the same output.as occurred in the original experiment (3). results.but for a
much larger input to food manufacturing. The latter exports are hlgher than
those of the orlgmal optlmal structure by £52+5 million and absorb most of the
output increase of £57-2 million for sector (75 mentloned aboveé. Thus if food
manufactunng increases for the sub-optlmal ‘structure it absorbs more livestock,
which thereby is ‘available i in lesser amoiirits for direct export. But' the extra
food - manufactiires - must be eéxported as the home market cannot take
them. : o
The sub-optimal exports of clothing etc., are - £,26-6 million less than those of
the optlmal structure This export reductlon accords w1th the £28: 9 million
reduction in’ sector (10) clothlng etc., output, already mentioned above It
evidently occurs because employment etc., has been switched to food manu-
factures.. The.aggregate, exports for ‘the! four‘ sectors listed in Table 14 show a
change of ‘only: £2-1. million:between: the optimal and sub:optimal profiles of
the . 1975 expenment (3) Tn; percentages the situation’ can: be, set out as
follows::- focbra it o I Ll e o ks

.
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Expom except tounst ‘as percmtage qf sector output

1975 ongmal " Revised * B
" (optimal) (sub-optzmal) 1968. -

. e  Experiment (3). Expmmmt ® . Base
Agrrcultural'hvestock S (1) R 2g0 T 166 U TI7.0
Food manufacturing o Sagre Ll gmeg o i - ggig
Textiles (excluding hosxery) (g) 244 - .- 80:9. - . . 34°L

Clothmgetc _ (10) . rl_,378 Lo 213 39'5

If we compare the sub-optimal and the optlmal percentages thh those of
1968, the sub-optimal percentage for output exported is indeed closer to that of '
the 1968 base, for three sectors out of four, the exceptlon bemg clothing etc.
For livestock, the figure 166 for the percentage exported by the sub-optimal is
almost the same as that of the 1968 base, 17-0, and this result might be more
acceptable than the 23 percent export level spec1ﬁed by the optlmal ‘

- Some five important aspects of the comparison of the expenment (3) opumal
and sub-optlmal solutions are as follows: :

)

(2)

(3)

@

Agncultural livestock- is at its upper bound for both solutlons, because ‘
this sector is efficient in increasing household expendlture The hvestock
output in excess of full home demands, for controlled similar’ 1mports
must be exported ‘either dlrectly or via: the food manufacturmg sector

The nature of the livestock. commodities and the effects of government
policy may influence the ‘proportions- of hvestock exports gomg dlrectly

-or through the food sector.

There is some flexibility in the, allocatron of labour and other resources

“between the food and clothing etc.. sectors.. Their output levels will

determine . how much of either is available for export, after satisfying
home demand, subject to a specxﬁed hmltatlon of similar 1mports of
these commodities.

The combined exports of livestock, food textiles and clothlng etc. stay
fairly constant for the optrmal and sub-optlmal solutxons bemg con-
sidered.

‘The maximum level of household expenditure is. almost completely
-unaffected by the changes in outputs: and exports, as described. Thus

there is considerable scope for varying: the outputs and exports which -
showed the changes recorded in Table 13, without serious reduction of
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household expenditure. But precise calculation is needed, for any such
variations, to ensure consistent and reliable solutions. Because the
model has fairly complicated interactions, the change in a single
constraint (i.e. the lower bound of sector (7)) produces noticeable

changes in the levels of three outputs, four exports and two similar
imports.
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i | expenments The reader may draw further ‘c'onclus1ons from the text
and tables and from the appendlces o ; A ot
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(1) Full employment of the spemﬁed lahour. force has been found, feasible
for both 1968.and 1975 economic conditions. as, outlmed mcludmg the stated
upper limits on: the import surpluss - iy, - IOTHE S T
..In catering:for the 59,000: zunemployed: man—years in 1968 experlment (2)
has an optimal structure which takes. 52,000 extra man-years into the service
sectors. Government services take 21,000, of this extra; employment 23,000 g0
to-other services, including 11 ,000 to education, while.trade and, transport take
the remaining 8,000. For government current expenditure (38 per cent higher
for, expenment (2) than for the 1968 level) the model specified that government
services increase employment by 33 per cent, It is, this, 38 per; cent increase-in
government current expenditure which brings up the employment in.education.
Thus the government instruments of taxation procure enough extra government
income to directly cover,the cost of an extra 32,000 man-years,. in; the «optlmal
solutlon, at supposed | 1968 prices.. .. 0 o, . R
For 1975 .optimal - condmons exper1ment (3) fulﬁls the full—employment
m\‘constructlon, 34,090 in gov}ernrnentv S??Y!QC\SM ‘d ,31 ,000. m_amly.m .Oth,t?r
~ services (of which 22,000:relate.to education). These increases are.offset by.a
decline of 46,000 man-years_ in. agriculture to give the required,increase of
86 000, man-years. Experiment (3) sets government current expendlture at
211 per cent ‘of its 1968 base level and thus d1rect1y covers the cost. of some
54 per cent extra employment 1n government serv1ces ‘and 66 per cent in
educanon, at supposed 1968 prlees
"These ‘increases in pubhc serv1ces may appear very large but 1t has been
shown in Sectlon 3 above that thé four small ‘European countries used for
comparlson prov1ded employrnent for 'a sitnilar ‘proportion of the labour force
in “Public- Services”. It wotild seem therefore that if*full employment is to be
obtairied:in this country in.future years ‘the public service will have to- play ‘a
crucial role in thisipolicy. In other words*govern’ment‘iridome must besufficient
to pr0v1de these extra 56,000 jobs in theipublic sérvice. The inoney for these
. must.. come;: ,through ‘the ; 1968, taxationinstruments,, , from _the mcreased
economic act1v1t1es generated

e
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(2) ‘The attainment of full employment can only be achieved at a price,
namely, extra outputs and exports and extra capital stock, with the latter
requiring loans from abroad during:some years of a preparatory period.

For 1968 experiment (2) conditions, major expansions of 50 per cent beyond
their 1968 levels are required for the outputs of five manufacturing sectors—
dnnk/tobacco, paper/prmtmg, chemlcals, metal etc.'and oiher manufactunng
The major export increases occur for six sectors-——hvestock drink étc. , paper
etc., chemicals, metal etc. and other manufacturing. There are, however
ma_;or decreases shown for food, textiles, clothing etc., and clay etc., so that the
export effort of the ‘1968 basé structure needs to be re-dirécted: Exports of
livestock and food; however, are best regarded as compensatory, as emerged
from the sub-optimal expemment (3) trial. The total amount of investment furids .
needed from abroad is ‘£151 million, of which £50:8 million is needed
for mining, manufacturing, construction and electricity etc., and a supposed
£ 100 million for agriculture and services. The annual repayment of principal
plus interest, at 17 per cent of the total loan, is ,52 56 mxlhon, whlch is covered
by part of the extra exports.

Indications are that between 1968 and 1972 investment ratios and the capltal
costs of pr0v1dmg employment may have nsen Consequently, figures glven
here represent lower bounds. - " D

For the 1975 experiment (3), major expansions beyond their 1968 levels are
shown by six sectors—livestock;. stone/ores etc., chemicals, metal etc., other
manufacturing and transport—the latter pre-determined by a higher specxﬁcd
export level. Major export increases appear for livestock, stone/ores, etc.,
clothing etc., chemicals, other manufacturing’ and transport, and the only
noticeable decrease is for paper etc. Here also the exports of livestock and food -
make better sense as a combination rather than individually, with -mild sub-
optimisation routing some 17 per cent of livestock outpit directly to exports
and the remainder’ mdlrectly through food manufacturing, as explained at the
end of Section 3. The aggregate 1975 export value for sectors (1) to (16)is
£552 million, which is some £202 million or 58 per cent higher than the 1968
base level of £350 million. Under one assumption the total investment
borrowing from abroad amounts to £408 million, of which £226 million is
needed by mining, manufacturing, construction and electricity, etc.,and £182
million is allowed for -investment in agriculture and elsewhere. Under a
different assumption of available domestic investment funds, £108 million is
borrowed from abroad for mining, manufacturing, construction and electricity,
with £300 million from .abroad allowed for investment in -agriculturé¢ and

tion.

elsewhere. Annual repayments amount to £69-3 'riﬁllie’n,:«imdexf either*yassuni_p- .
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~ifg) The:.domestic.;economy is .not. capable. of providing the .investment
required for optimal industrial expansion, on recent observed saving behaviour,
without a -major, cutback -on social investment,-and this latter method has been
considered: ‘too unrealistic to be: applied in the experiments. Short of a policy
- of enforced. saving by: means. of Aincreased taxation  there appears to be .no
.alternative to borrowing from abroad. The loan repayments are incorporated
in the '1975‘ optimal solutions, as described in.point (2) ‘above, and would not
appear to create any special difficulties.

( ) The 1975 econormc COndlthl’lS g1ve s1gn1ﬁcant 1mprovement on those
of 1968. The attamment of . 1968 full employment caused a slight reduction
'(below the base level) in household expendlture per man-year, whereas the
1975 expernnent (3) not. only prov1des 86,000 extra jobs but also glves (at 1968
pnces) L1 ,079 per man-year wersus a 1968 base level of £830, i.e. the 1975
‘ratlo is 30.per cent above that of the 1968 base. Some of the credit for this
increase goes to the beneﬁmal effects-of EEC agmcultural policy, but increases
in product1v1ty combmed w1th assumed markets for specified exports, at
average 1968 prices, play a Iarge part in the process of improvement.

(5) That the optlmal pattern of exports minus similar 1mports, rather than
of ‘exports alone, is of mgmﬁcance in incteasing economic efficiency, is con-
sidéred to'have been demonstrated by the experiments. In view of the discussion
above and Appendlces 4 and 51 no more will be said on th1s point.

‘1 (6) As has been pointed out near the end of Sectlon 1 of the paper, sub-
opt1ma1 patterns of outputs etc., may have values of the objective function quite
near the computed maximum, but be more socially acceptable. For example, if
a reduction in the food sector is not socially feasible, to maintain the output of
'this sector at 79 per cent of the -output of livestock and'crops combined would
not reduce GNP substantially, as shown in Table 13. Once the maximum
value of the objective functioni is known; it provides a bench-mark against
which other values of the ob_}ectlve functlon calculated from changed conditions
‘or based on practical ‘considératiors, may 'be measured. Without knowing the

maxintum, proper evaluatxon of the 1oss: entalled by sub-optimal solutions i is
'tnot possxble o ; S

(7) As the shadow prlces of . the constralnt rows are, dlscussed above and
hsted in Appendix.(8) only a few practical quotations. will be made here, for
the: 1975..experiment (3)., The six largest. positive shadow prices occur for
~subsidies (0:04), government current, transfer, payments (0-g2), savings/
,investment (o- 92) labour (0 74),.. 1mport surplus (o 39) and capltal stock

.....
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constants for these rows (as given in‘Appendix 7) are of most valuein any policy
designed ‘to increase -household expenditure. Some -of the largest: hegative
shadow- prices occur for complementary -imports (—1:31);:-*depreciation
(—0-94), various kinds of savmgs '(—~0-92); indirect taxes (—o* 56),and income
tax (—o0'54). Any changes in pohcy or behaviour, which cause an algebraic =
decrease in the constants for these! rows, w1ll also produce relatrvely large

increases in household expenditure.: ; JIELE LA L

(8) The results are true only to the extent that the basic data are fair and
accurate, and aré to be regarded as’ pointing the way to rlght pohcy rather ‘
than furnlshmg actual targets——they are a first stép in any’ plannmg process '
The 1975 experiment (3) has 'shown that the agmculture etc., plus manu-
facturing combined aggregate has almost the same share of total employment
and of total GDP as these average shares for. four small European countries
circa 1967. Bright prospects for ‘the Irish. economy are ‘indicated by these
results, under the’ assumptlon and 1mpl1cattons of ‘a policy dlrected ‘towards
the optimum and accepted as such by all those whose co- operauon is necessary

(9) Some of the more important aspects of a pollcy directed towards an
optimum, under the assumptions of the goodw1ll and co- operanon of govern-
ment, business and the. general public, are as follows In planmng the govern-
ment must play an active part by expandmg its own employment ‘and the
taxation instruments must be adjusted to obtain the funds for this. In expen-
ments (2) and () conditions it certainly has had the money to do so, via its
1968 taxation instruments operatmg on-the economic system

There must be 'planning for exports and outputs, with investment funds
from abroad possibly included in the plan, even. if such plans are never fully
realised.. How to procure the opt1mal profile of similar 1mports will not be
suggested here, but some such:proﬁle must be.incorporated in the plan. and
implemented during the practical execution of the plan, The magnitude of the
likely markets for various kinds of exports must ‘be considered, .and special
attention given to promoting sales of commodities which are most profitable,
in shadow price terms. As a small but useful part of any serious planning
exercises, LP models of many more sectors than that used in experiments (1)
to (4) could provrde theoretical optimal economic ‘profiles, by being. applied to
various menus of exports etc. ‘These results, of course, require interpretation; as
was pointed out in Section 1 above in discussion of i interpretation and of how
the results are influenced by'the miethods used. The ¢hoice of the pattern of -
investment and of its allocatiori'betweén social and’ productwe purposes needs
analysis in depth, although this aspect has been’ by-passedin ‘the paper. "
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There is, finally, the possibility" of a eonﬂiet'between increased gross output

.....

the latter having a much higher product1v1ty The expenment (3) results, as
percentages of the corresponding results of experlment (2), were as’ follows.
total employment 1024, employment .in govérnment services and education
119-3, total exports 142-5, and household expenditure 134.-8. It should be noted
that the extra total employment is only 2'4 per cent for a 34-8'; per cent increase
in household expenditure, which means some 32 per cent increase in household
expendlture per man-year. ‘This is achieved by increased produet1v1ty, ‘whereby
exports increase by 42°5 per cent and household expendlture by 34-8 per cent.
Employment in government services and educa‘aon has increased by 19-3 per
cent, which is far higher than average rate of increase. "The, extra government
income to pay for this results dlrectly and. 1nd1rectly from’ expans1on of outputs
and exports.

It is at least suggested by the form of economic development between the
experiment (2) structure and that of experiment  (3)- that failure. of - exports
could directly cause unemployment in exporting 1ndustr1es and indirectly in
governmeént etc. through reduction of taxes, There is also the- suggestion that
growth of product1v1ty means growth of exports and a higher rate of;growth of
employment in government services and education: These two services may
have an upper bound, as a proportlon of total employment beyond Wthh such.

‘employment is more -and more; meaningless, as a necessary factor-in full

employment of the labour force. Thus there. ‘may be two barriers to full employ-'
ment, for increasing productivity, () a failure of exports and output to expand
sufficiently in line with increasing product1v1ty, causing direct and indirect
unemployment (b) a limit on meaningful employment in government and,
education services, the cost of which comeés from taxation of all employment.
All that is intended is to draw. attention to possible d1fﬁcult1es in the ‘years
lymg ahead, problems which - m1ght be avoided by having in general a less

. passive and more inquiring attitude towards h1gher product1v1ty and some of its

less pleasant implications.
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Appendix 1.1: Sector Gross Outputs at 1968 Prices.:. -

Artificial sectors, n.e.s.

T

KN

1968 1968 1968 1975 1975
- Input-Output Sestor . -Base Expmment Expmment Experiment Experiment
- - (- (2) (3) (4) )
- £ million
Agricultural livestock (1) 32424 324:24 324°24 43772 43772
Agricultural-crops (excluding . - :

- peat) “(2) 9443 9443 9443 11556 11332
Forestry: . (3; 294 345 339 - 568 572
Fishing . (4) - 420 282 - 292 2:64 2974
Solid fuel : -(B) 15711 1636 . - 1596 22:84 ' 1511
Stone/fores etc. (6) 19'37 21°30 21°30 3873 3873 -
Food .- {7) 332:31 25703 21045 . 38548 38548
Drink/tobaceo, (8g 5019 75029 7529 6224 62-24
Textiles (excluding hosiery) (9 5172 32°28 32:28 6516 6516~
Clothing etc. '(,xog m2:87 14517 4379 .. 12366  ...94:73
‘Wood/furniture (1 2076 19°75 20°37 go21 . - 2803
Paper/printing Em) 45°17 67:8o 67-80 54°21 54°21
Chermicals - (13) 5164 . 77746 7746 103:28 8758
Clay etc. (14) 3027 4541 23-86 45°41 24541
Metal etc. (5) 15266 22899 228-99.  228:99 197°F1
Other manufacturmg (16 7062 10594 10594 17656 176'56 -
New: construction - (17) 14358 ..169:83 14173 - 24159 24159
Repair construction (18; 5831 64-47 66-02 10573 108-01
Electrxcxty/gas/water . (19) - 42:30 | 4619 - 44'53 5553 5550
TPrade:margin - (20) 180:07 - 194:02 18669  257'85 26022
Transport: : (213 89:39 9833 - 9833+ 169:47 19083
Banking etc. (22 51°54. 5637 - 5465 7713 - 76-62
Other finance (23) - 7388 7929 8132 113°27- . 153°09
Conimunication. (24) 3119 8358 . 3367... 4956 52+60
Medical services, prlvate : 22) 2531 2662 2911 . 408y -41-68

.-Education - - (26) 4096 4170 - 54:07 84-90 8677
Rent of dwellings . (27) 6985 7519 72-82 89-84 . 91°02
Personal-services (28) 2293 - 2464 2395 2595 26°15
Hotel/catering (29) 1791 19-06 1949 2502 . 2548,
Sport: ] ~ ‘ (30) 2397 2527 2472 3376 . - 3415
Domestic services etc. (31) 2648 2848 2756 2748 .. 2787
Government services ’§32) 12711 128-68 168-85 26448 2470:81

(33) 16945  188-28 18117 267-05 ", -, 25%7:60

Appendlx 1.2: Dzstrzbutzon qf outputs of 16 sectors between home markets and exports 1968

and 1975 .
1968 Base 1968 Experifnent (z)‘ ) ‘x975 Ea&}eriment (3). ",
_ Sector . Exports Gross Exports Gross ' ) Exports .. Gross
: Home except - output of  Home except  output of  Home except ' 1. output of
Sales . tourist  prodyctive  Sales tourist  prodyctive  Sales tourist productive
' sector sector ' \sector
£ million S
Agricu]tura] \ 7 i R : u‘ . R : , » ,‘:: i
livestock (1) 269=‘27 54:97 32424 214217 11007 32424 337°14 10058 43572
Agncultural oY : “ e . N
crops (exclud- o ’ : ) T
ing peat) ~ (2) o2 67 1176 9443 9267 176 9443 rIZOI 355, 11556
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ct
- - Sector

Fxshmg ?4)1 '
5.

Solid fuel -
Stone/ores .

etc. 6).
Food: 7)
Dnnk/

tobacco’ ,(8)"...
Textiles (ex~ . .,

cluding

‘hosiery) (9) ¢

Clothmg

etc. | (;9){‘

Wood/
furniture (l 1)
- Papet/:
printing (12)
Chemicals Elg)
" Clay ‘etc. 14)
Metaliete. . (1 5)
. Other. manu-:

facturing (16) - »
Transport. (gl) i

L 1568.30‘“ SedTav s

1968 Experiment (2) - ©

V4 kg7s Experiment (3)

" Home '
= - Sales tourist

- Exports
except
tourist

Gross .
output of - Home
productive - Sales”
-1 sector -

“except

Gross

output of  Home

productive
sector

Sales

Gross
output of
- -productive
© ‘isector.

- . ?

Exports -
except’
tourist

L mﬂlion

. 10710 g

. 4408»

2:88
1440

‘nil

» _=fzu 38
r218:33:: ~113° : ml

3803 a2 fsgxlv

34 08:-

I7‘72 R &
37‘78.3" T
38:03." -+ 13"
. 23-885 5

“3 47
31 171:1:;
53547

106-20

iy i':46
41°69

0'7I ‘

2772
1596

21°30
210°45

7529

3228
43'79
50'37
-67'80
7746
23-86
228:99

105'94
98-33

2:64 .
1924 -

1 5189

27284
49'90 ,' .

14924
76'92

‘30°21

5255 '+
. 5416

3702

RL:Y

46-00

8504 .-

nil
3 10,-

2284 :
11264 385
.12,34_ .

.15:92' Lo

L4678 ey

Lonil i

: Agncultural

livestock : ( 1 )

Agncultural
crops:

. Fishing
Solid fuel
Stonefores. -

etc. '
Food . -
Drink/ -

" tobacco a6 24100 W55' 45;:

Textiles’
(excludin

hosiery) :" 9 »

Clothmg
" etc.
Wood/
furniture (n)
Paper/ -
printing  (12)
Chemlcals 13)
Clay etc.’ 14.3
_Metal etc. (15
. Other manu-
“facturing' (16).
Transport ~ (21)

T

Per Cent

83 v

2 o 98 2
31 . 100 100 nil
5- 100 96 4

‘ 52 T o0 - 47 53

66 34 100 - 100 ‘il

60 450106 K00l
8 5 00 ' go 1o

8¢ 16 100 65 35
74 .. 26 100 55, .45

#9U. 217 106’ 100" mltf

74 © 26, 100 54 - 46

L'l Us6t roe ozt 67
6o 40 - 100" - 58 ' 42

100 |

100
100
100

. 100
100

L 100 -

00"

foo™
‘100

100
100 _

100

100 -

100
100

77

97

‘100
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Appendlx2 lee Labour C‘oqﬁczents Used and the. Emplo_yment for the LP
Results

vyt VESi
N

COLUMN (6) of Table 2.1 grves the labour coeﬁ'ic1ents chosen for use in the
1968 LP experiments. The aggregate employment for the 1968 33-sector
I-O actual sector outputs, via the column (6) labour coefficients is about
1,069,400 man-years. This figure is some 2,000 units larger than the 1,067,000
referred to ahove (page 30, of [1]) as persons . employed, and appears in
column (7) of Table 2. 1, as well as the employment estimates for individual
sectors. It will be seen that these employment estimates in column () match
closely the estimated actual employment figures for 1968 given in column (2)
of Table 2.1 for sectors (4) to (Ig), but differ by up to 3,000 units in a few of the
other sectors.

The 1968, domestxc gross outputs of the 33 productive sectors are shown in
column (1) of Table 2.1 matched by the correspondmg estimated numbers of
persons employed column (2), and the derived labour coefficients per £ 1,000 of
output, incolumn (3). Thé entries in colurhn (2) are taken from chapter 15
of [11]. The figures being rounded to hundreds for sectors (1) to (4), (17) and
(18), (20) o.(32) indicate thé uncertainty involved in making the estimates.
The totdl for column (2) is some 4;000-5,000 higher ‘than the 1,067,000
persons at. work quoted on page 30 of [1]: The author considers this dlscrepancy
1ot serious; 1n aggregate, m view, of the p0551ble difference between ‘‘persons at
Work” and “‘man-years” and the reallocation of Censu$' of Population data
necessary to match the activities included in ‘each of the 33 I-O sectors. The
man-year; ﬁgures are mtended to mean full employment for one year for the
average worker BT : . : '

Columns ( ). and. (5).. g1ve est1mated Normal and “ngh” labour ‘coeffi-
cients. The so-called normal coeﬂic1ent rélates to gross output per worker
- for falrly average condltlons The coefficients denoted high, by contrast, relate
to relatively high gross. output per. -worker, -and are consequently. numerically
smaller than those referred to as normal The labour coefficients of column (6),
to be used in. the: experlments, are. taken from. column (5) for sectors (5).to (19)-
and from column ( ) for all oother. sectors. Their sources and descrlptlon are
g1ven in [8] and'in chapters (13) and' (14) of - [1 I].8 ‘

"The column {6Y- coefficients are.considered to be somewhat better estimators
of the true” ‘picture-thari: those of ‘column (3)."The 1968 full. employment level
will .be taken to-be- 1,128,000 persons at work durlng the year, i.e. 1,128, 000
man-years ' without standardlsanon for. .age, ‘$éx, or number of hours’ worked

~Table 2.2 shows the labour coefﬁ(nents ‘used for 1975, as well as those used
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for 1968. The resulting sectoral employment via the product of the labour
coefficient and the sector gross output, is shown for all four experiments and for
1968 actual gross outputs. The' labour force ‘of 1,155,000 ‘man-years for 1975
was chosen by the writer as a compromise between three fairly close estimates
derived from CSO unofficial prOJecuOns. In all four experiments the employ-
ment constraint equated the aggregate employment reqmred by the sectors
with the total labour force specified. -

Table 2.1: 1968 Sector Gross Outputs,” Employment in Man-Tear's and Labour Coeﬁczents,

AR

for 33-sector Struoture .
: - Estimated . : © < Labor ~ Employ-
Sector 1968 . Employ- Labour “Normal” ‘“High’> Coefficient ment |
Output ment  Coefficient Labour  Labour  usedin via (6)x
Looo  in Nos. of (2)+(x)- Coefficient Coefficient Esxiperi- (1), man--
Persons C . ments _ years
) Y and(2) :
_ n (@ (3 . @ ) (6 (7
Agncultural livestock (1) 324,240 223,500 0-68930 0-69818 0-63131 069818 226,378
Agricul crops o o o
(cxcludmg pcat) (2; 94,434 72,800 077091 0-77101 0+70621: 077101 . 72,810
Forestry . ‘53 2,038 4,700 159973 160000 1-52439 \1'60000 ' 4,701..
- Fishing 4.; 4,195 4,000 1°16806' ‘116822 1-11235 1°16822 . 4;901
Solid fuel gg 15,107 . 11,376 0:75303 083963 o-75301 o0'75301- 11,376
Stone/ores/gravel ) 19,365 ' 4,034 020831 0-25900 020833 020833 4,034
Food - . (7; 332,312 . 46,963 . 0°14132" 0°14259 0°13916 '0'13916 46,245
Drink/tobacco 58 50,193 10,373 0'20666 0'22381 0-20670 020670 - 10,375
Textiles (excluding hosiery) - '(9) 51,717 16,038 o0'31011 032499 0'31008 ‘0:31008° 16,036
_Clothing/hosicry/shoes/leather Ew 72,870, .-33,014 045305 . 0:46664 - 0'45331 0'45331. 33,033
‘W iture 11) . 20,759. 8,146 0'39241 0'403 0'39246 039246 8,147
Paper/printing © (12) . 45,173 15,646 0'34636. 036483 . o° 34626 '0°34626 i 15,642
Chemicals _ 13; i 51,642 - 7,539 0145099 ©° 14767 18 0'14418 7,346
Clay/cement/glass (14) ' 30,272 8,663 028617 © g 0'2 531" 0-28531 . - 8,637
Metal/enginecring/vehicles (15) 152,660 38,512 0-25227 026178 0'25233 0'25233 38,521 -
Other manufacturing (16) 70,624 8,000 011328 011701 ©'11049.0'11049 .7,803
New construction (17) 143,582° 55,200 038445 g9635 038462 0-38462 55,225
Repair construction e 518 58,310 36,200 0'62082 ..0:64020 o0'62112 062112 36,218
Elcctnclty/gas/watcr (19 g(z),ng 10,971 025937 026874 0-25goo 0'25000 10,955 -
Trade margin - . .,?.vo « 180,069 135,900 '0'7547% 075472 ‘071891 075472 136,388’ .
Transport ) 21) 89,304 36,700 0'41054 041051 0'39093 o-41051- 36,697 ..
Banking/insurance’ : (22) 51,542 14,500 028132 ‘028129 026788 ‘028129 ° 14,498
Othcrﬁnanc:alandbusmcss oL : L e
services gzs) 73,875 25,000 0'35059 635063 033389_0'35063 25,903
- Communications . . (24) 31,188 ¢. 16,700 0'53546 0°53533 -0'50904 ©0'53533 ‘16,606
Medical services,. pnvate (25) 25310 16,200 0:64006 064020 ,0'60976 064020 16 ,203
Education ‘(26 0,958 © 33;200 0-81059 081037 "0+77160 081037’ 33,191
Rent of dwellings (27); 69,850: . .nil |  .mil - .. .~ nil} nil o nil-,
Personal services 28)' 22,931 3\1“,100 1-35624 x~2953 1'23305 1'2953 29,703
Hotel/catering margin - '(29) * 17,908 - ‘24,200 1-35135 1°17786 '1-12233 '1-17786-’ 21,093
Sport - (30) 23,974 ,800, 036706 © 36711 034965 .0-36711,. . 8,801,
Domestic servnce/handxcrafts (31) 26,476 49,000 1'85073 1'84502 175747 502 g 84.8
Government services .~ -, (32). 127,112 - 62,000 049484 0'49480 o-47125eo-49480
Artificial sectors, n.c.s.’ ~(33) 16944,8 _ ml - ml Lab o omil el
Total Gy LOTI 675 RRRINE 1069,399

N
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“The 1975 labour coefficients for sectors (5)'to-(16) were derived -as follows.
By means of the CSO' quarterly volune indices of iridustrial productmn +for
1971 and' corresponding employrnent ﬁgures, 'the change in real ‘gross:output
per man-year betweeén 1968 and 1971 was obtained;and the annual percentage
change derived. The percentage change over the seven years 1968—1975 was
thus estimated and compared with results from pro_]ectlons ‘of real: gross‘output
per man-year 1968 to 1972 described ‘in’ [8] A reasonable compromise for:the
seven-year increase - was made and thc ‘1968" labour coeﬁ’icmnt reduccd
accordingly. : A ‘ ’

For livestock and crops the g-year change 1968 to 1971 was denved from the
CSO agricultural output volume indices and numbers of males engaged in

Table 2.2 Employment for L P results comféréd wzth 1968 Base

Input- Labour Labour Estimated Employment (000 man-years)

Output Coefficients Coefficients
Sector- used for used for 1968 1968 1968 1975 1975
1968 1975 Base Experiment  Experiment  Experiment  Experiment
(1) - (2) (3) (4)
(1) 0-69818 044957 22638 22638 22638 196+79 19679
(=) 077101 049647 7281 72+81 “72+81 57 37 5626
(3) 1-60000 1-12646 470 552 542 640 - 6:44
(4) 1-16822 078404 4'90 - 329 318 2:07 2'15
(5) 075301 054924 11-38 12-32 . 12°02 12°27 8:30
(6) 0-20833 016828 4+03 444 444 652 652
(7) .0°13916 012207 4624 3589 29°29 47:06 4706
(8) 020670 015719 10°38 1556 15°56 978 978
(9) 0-31008 021837 - 1604 1001 1001 1423 1423
(10) 045331 033064 33'03 - 2047 19:85 40'89 3132
E 11) 039246 027638 815 7775 - 799 835 775
12) 0-34626 0°29204 1564 2348 - 2348 1588 15-88
(.13g 014418 011847 - 745 11°1% 1117 12:24 10-38
(14 0-28531 022662 8:64 12:96 6-81 10'29 10°29
(15) 025233 0°22154 38'52 5778 57778 5073 4367
(16) 0°11049 0°09064. 780 11:70 11°70 16-00 16-00
(x7) 038462 029586 55'22 6532 54°51 7148 7148
(18) 062112 049690 3622 4005 4100 5254 5367
(19) 0°25900 0°20234 10°96 11-96 11°53 11°24 1123
(20) 075472 0747767 13639 146-43 140°90 . 12317 124°30
(21) 0741051 030408 3670 4037 4037 51'53 58-03
(22) 0-28129 018753 1450 1586 1537 14°46 14°37
(23) 035063 0°23375 25'90 27'80 28:51 - " 2648 3579
(24) 0°53533 '0°41179 16+770 1798 18-03 20°41 2166
§25; 0'64020 0749246 16+20 1704 18-63 2013 20°52
26 0-81037 064830 - 3319 3879 4382 5504 5625
(28) 1'29534 1'07053 29°70 3192 - 31°03 2778 27°99
i (29) 1-17786 097344 2109 2245 22'95 24°35 24-80
< (30) 036711 030340 880 9-28 907 10°24. 10-36
(31) 1-84502 1°52481 4885 52'55 5085 42°36 42°49
(32) 049480 036652 62:go 6367 . 83'55 96-94 9926

Total 1,069°'40  1,128:00 1,128:00 1,155°00 1,155°00
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farm work ‘in-June,-via the June. and . September ‘1972 issues- of the- Irish_
Statistical Bulletin. This: annual' rate,, of change..(7:9 per cent) was used for
1968-1975. For construction sectors, and elcctrlc1ty etc..the annual change was
taken from results. for. 1968-1972 in [8].. For the other sectors the annual rate
of change in real gross.output per. man-year 1s. based on; estlmated changes
between 1964, and 1968 discussed.in [x1]... ST I NCIRTRS
“In each sector, if the selected annual rate of changc of. gross output per
man-year is ¥ per cent, and /g4 is the 1968 labour coefficient in man-years

pcr £1,000 gross output at 1968 pnccs then

St

!

(A2 1) - 11975 —‘(100 11968)/[100 +7x]

For each sector the seven-year change used is dlrectly obtamable from Table 2.2.
by dividing thc 1975 labour coefficient into that givén for 1968




.~ Appendix 3: Capital Stock Estimates
TA‘BLE 3.1 gives the capital stock coefficients:used for 1968 and 1975, as
well as the levels of the stock required, via the prod'u'cts of the coeflicients
and the sector gross outputs. All figures are at 1968 prices. Coefficients for
work—vehlcles plus plant are shown separately Stock levels for 1968 actual
gross outputs and for 1975 expected” gross outputs are also shown.- These
1975 stock figures were obtained by applying the 1968 capital stock coefficients
to 1975 gross outputs at 1968 pI‘ICCS where\ the 1975 outputs are estimated
prOJectlons of 1968-1971 increases to 1975. The CSO 1971 quarterly volume
indices of industrial product1on prov1ded the growth rates in the period. 1968—
1971 ‘T'he discussion of the rationale of ‘this method of obta1n1ng 1975

expected” capltal stock levels appears in Section 1 above.

Because reasonably reliable data were available only for industrial sectors
as described in [g], no attempt. was made to estimate capital stock coefficients
for agrlculture, trade, ‘transport and the other services. The capital stock levels
~are defined as “equivalent-new” and are intended to measure the amount of
stock required to permit the gross outputs 1n quesuon, at full cost of completely
new vehicles, plant bmldmgs ete. r

The method of, obtalmng the 1975 capital coefﬁc1ents can be summarised as
follows. The 1975 gross output per man-year, as described in Appendix 2,
was taken as a datum. In- terms of 1958 prices, the production functions
described in [8] were used to derive 1975 levels of work-vehicles and plant per
man-year. Thus the 1975 cost-of work-vehicles and plant per unit gross output
was available, first at 1958 pnces and then at 1968 prices. The 1968 capital
stock coefficients, per unit gross output, for the rest of the stock (passenger
veh1cles, buildings, land, other kinds) were assumed to apply for 1975 and the
sum of the two 1975 coefficients for each sector was used and is denoted

“aggregate of all kinds” in Table 3.1.

A Before dlscussmn of LP results’ three comments need to: be made. (r) The
1975 aggregate coefficient for (8). drmk/tobacco is an estimate, since the level
given by ‘the productmn function appeared to be excessive. (2) A ‘single

coefﬁc1ent is used for new and repalr construction (sectors (17) and (18) )

becausé separate ' coefficients wére not available. (3) The 1975 aggregate
coeflicient for electricity etc., 4-797;-is less than that for 1968, 6-315 and: in this
way is. excephonal The’ capltal stock/gross output coefficient for this sector,
~ at.1958 pmces, decreased steadily, from 6: 014 for 1963 to. 4'943 for. 1968, v1a the
results given in [11], so that further reduction over the years to 1975;'as’ ‘given
by the production functién for work-vehicles plus'plant and the 1968 level for

75
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‘Table 3 I Capztal Stock for 1968 and 1975, all entries bemg at 1968 pru:es

1968 mid- year equwalent— Aggregate 1968 estimated mid-year capital

" new capital. stock per £1 gro.s.r‘ stoek eorrespondmg to I-O sector  gross
Inpui-—Out[mt L output » outputs
Sector Work vehicles - Aggregate qf Rt { 968~’1:;5w;:‘ Expmment

(2)

and plant .., all kinds:.. . Base, -,

T *ezio

ff('s)«l U esgn ! dorn ff.f:, ".*20 39 . *aw O
' 26:81 "

(8 .o7665 Q2587 2437
() e 0RI4T S 004126 g I
T (8). 05344 110653”,;: L5347
(9 o4182. . objoz . . 3466
~(r0) . T o2grr 04605 - 3358 ¢ 20
. (II) el ‘}"»’0 2539 U 05668 \ ‘:‘II 77 ;I‘» :E-‘ 32N
(12) - 04544 . .. 07558 7 T g4e1g
(13).0 .5 ., 04130 :.. . 07192 3714 .

¢ (1186 83 Ko
bt Boel s
....21°63
L R0y
Y 55
i BIe2g.
P L WARER IS

(14) - - - o07439 11954 . 3619 2852
15 02585 04782 . 7300 - 109°50
\(_)‘ 585 04782
(10 o o27es - og7a9 30 500"
R e emn e mm e
(19) 405’7’7 . 6315oj' - U R6ya1 ( o 281 20
,Total N 85036 . 190118

N 1§;75 mid- jéa; eqdzz)alent——— Aggregate 1975 esttmateda mtgl—year eapztal‘
new eapztal stock per £ r gross .rtoelc eorrespondmg fo I- O ., etor_ gross

: Input-Outpat e output S it ‘ B
Seetor " Work vehwles, Aggregate qf 1975 o Experzment g Exgenment '
"'and plant o all kmds “Expected” . O (4

,(: million

::(5)~="~k~rg=o-865v" ::»‘2 081 .? C 2430*

oo (6) s 0820 i 10821 - 0 T4 45/09
L v0265~, .. 0464 172 76..
S(8Yy ‘1°469° " 2000 "
(9) S 0824‘,; Py 7[.076 L
T {(10) 0863 o 0059270
(1) L .0°642 0955 . .

. (x2) : 0687 . 0988
co(ig) 01638 T ogag
v (14)i el 10062 SO
o (1g) . o4ag. o
. (16) R 0388_,_1 |

02331 BRSNS
(19) 2A54o

T ) : 102 76(;“1
L 8ro7 o i7g8
491 49t 02660, 1 i
el e o0 131004 0 L4177, ,34858

"'Excludmg farmiers™ peat, for Wthh 1968 sales valuc was £4 968 rmlhon, ‘thls same
value being assumed also for 1975. - T

.. TAt 1975. capltal/output ratlo of 4."'797 thxs aggregate‘ ‘ould bc £373 34 mxlhon for( :
« 1975 clcctncxty etc. R )
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other capital stock, is to be expected. Use of the 1975 predicted coefficient
instead of the 1968 specified coefficient would reduce the “expected” capital
stock of electricity etc.for 1975 by £118-15 million and the Table 3.1 “expected”
total for sectors (5) to (19), £1,310°04 million, by the same amount. On this
account the £1,310-04 million supposed to apply for 1975 may be an over-
estimate. x '

The extra stock required as loans abroad before 1968 is, for sectors (5) to

- (19) £114+9 million for experiment (1) and £50'8 million for experiment (2).
‘Since experiment (1) did not take account of such extra stock requirements, an
‘annual répayment level of 17 per cent would increase the import surplus by a
further £19'5 million, apart from any effects of extra stock requirements by
‘sectors other than (5) to (19). In experiment (2), however, the annual repay-
ment outflow of £25-6 million is balanced by extra exports, so that the 1968
specified import surplus-of £22-g million still applies. It might be noted that
the experiment (2) extra stock, as calculated for the LP results, includes £100
million forced into the scheme for sectors other than (5) to (1q), for which the
‘extra stock needed is £50-82 million, as can be found from Table 3.1 results.

Thus experiment (2) gives a total need of £150-82 million borrowed abroad
before 1968, to permit the experiment (2) sector outputs.

For the 1975 experiments (3) and (4), sectors (5) to (19) require as loan
capital, in £ million, 1077 and 38-5, respectively, for a 1975 “expected”
capital stock.of 1,310°0, which includes results for the 1968 relatively large
electricity etc. capital coefficient. If the projected 1975 smaller electricity etc.
coefficient be used, then the 1975 “‘expected” capital stock is 118-15 smaller
than 1,310-0 and consequently the amounts required by sectors (5) to (1g) in

_ the form of loan capital from abroad are 225-9 for experiment (3) and 1567
for experiment (4). The LP results give, as loans from abroad having repay-
ments of 17 per cent covered by corresponding extra exports, 407+73 for experi-
ment (3) and 33854 for experiment (4). These figures come from an allowance
of goo for sectors other than (5) to (19) and 1077 (38:5) for experiment (3),
(4) sectors (5) to (19). If the “expected” 1975 capital stock level for sectors
(5) to (19) is 118-15.t00 large, then the supposed loan of 300 for other sectors
should be reduced by 118-15, so as to allow 182 instead of goo for build-up of
capital stock, other than that of sectors (5) to (19), during the years before 1975.

AN




* Appendix 4:  The Treatment of Exports

APART from the valuation of exports for ‘balance of payments purposes,
-which is discussed in Appendix'6, the followifig describés- briefly how
¢xports were treated in the experiments’ and’ what export results emerged
The choice of certain exports as constant may- be subJectlve but some ‘of the'
reasons for the constants w111 appear below -

Variable and Constant Exports and Re-Exports S '

- Tourist expenditure is an invisible export and combmed w1th household
expenditure in personal expenditure, of which it is takén to‘be 7-86 per cent for
1968 and 5 per cent for 1975, the latter an extrapolatmn of the percentage
which steadily decreased between 1967 and 1g71. It is conceded that the
5 per cent level chosen for 1975 may be pessimistic and that a-level such as 7
or 8 per cent might be more likely. Invisible exports of transport are entered as a
variable in row (21), transport output, for 1968 experiments (1) and (2), but
set-at a predicted constant level of £75 million for 1975. This 1975 level. is
based on a.12 per cent annual growth rate from 1971, for which the level was
£50'8 mllhon some 36 per cent hrgher than that of 1968. The source of thls

Table 4.1: Exports/Re—Exports lzeld C’onstant Jor the LP Experiments

Value -£,000 Value J(,‘oo'o -
Export| Re-Export " Export| Re-Export ‘
S 1968 1975 1968 1975,
Agricultural : o Banking etc. (22) 50 100
livestock (1) 150 Other financial (23) 300 6oo
Agricultural crops . Communications (24) 278 856
(excluding \ Medical services, ' ’
peat) (2) 1,761 8,550  private (25) . 200
Solid fuel (5) . 708 ©  3,100° Personal services (28) 100 100
Food (N ' 300 Hotel/catering  (29) 300 400,
Drink/tobacco (8) 300 Sport . (30) 6,830 12,300
Clothing etc. -~ (10) 100- Government S
Paper/printing - (12) ‘1 200 - services (32) - 2,377 5,000
Metdl etc. (15):" o 600 Artificial sectors, L “
Other manu- ) . .. wNLes. (33) 14,491 25,000
" facturing - (16) ¢ 200. Indirect taxes . 1,330 . 38,400
'Electnclty/gas/ e "~ . 7. Complementary
water . (19) .. 50-. . 100 . imports ; 2,282 13,460
‘Trade margin - (20). ‘ .100- ‘200 ‘Wages, profits, . . R
Transport (21) 75,000 pensrons etc., net - '~~‘ -
: dnflow! T 5,997 . 70,000
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: mformatlon is thc balance of payments statcment in the September 1972 issue | '
of the Irish Statlstlcal Bulletin. The 1975 level chosen may be on the high side,
- both on account of 1971 ‘being, chosen as, base year of projection and because
* the figures are in fact at 1971 prices. Poss1bly £65 million would be a better
estimate. The setting of this. .€Xport-at some specified level. for 1975 is. based on
supposed contmued growth‘ f foreign: demand for the sservice; which ] includes -
lfrelght transport as well as,  PASSENGEIS. | b ~
: Thirteen further exporting: activities have been chosen as varlables for all :
vfour experxments and include small amounts of re-exports. They are: agncul—
tural livestock,. fishing, stone/ores etc., Wthh s a proxy for ores and the ten

manufacturing -activities. P
. The. items. hsted in ‘Table 4. 1, were treated as. constants and amount tol

,588 954 million for 1968 and £24g 656, mllhon for 1975.. e e
Table 4. 2: Exparts and Re-Exports for the P Solutwns
S 1968 1975
Desmptwn I S { - " - :
) L . Base Expmmmt Expmment Expmmmt Expmmmt‘
i " () (2 ¢ (3) 4y
e O -A,(,‘ooo i GO T

ngnculmral hvestock . ¢ (1), 54,966 ' 86,183 . : 110,071 mo,579 . 437,874%
,Agncultuml crops (excludmg T O S )

- peat) . ) RSSO CO RS #(:] SEEE [} SE ‘76 3,550“ 3,550
Fishing - .. (4) -, 1,323 c%, mil. . coomil ot omily nil
Solid fuel (5) " w08 - - 708 T mo8 - 3100 . 3,100
Stone/ores etc. (6) 9,270 8,085 1 1,383 22,840 22,816
Food e < (). 113,976 19,2200 - mil . 112,643  385,782*
Drmk]tobacco P - (8) " 12,062 . 32,852° - 34,167 P 12,338 62,539*% -
Textiles (cxcludmg hosxery) <(g) (17,644 4,239 7 51747 © 15924 < 65,163 *
Clothing etc.” " - (10) 28,792 . mil v 131 46,739 94,831*
Woodlfumlturc (1) 3,045 . -nil - .. 2,042 onil c o 28,005%
Paper/printing- (12) 7,300 . 22,716 23,469 . 1,656 - 54,408*
Chemicals (13) 13,611 - 34,8157 - 34,848 49,116 87,580*
_Clay etc. - (14) - 6,390 16,908 nil 8,391 '45,408%
Metal etc. . (1) 809,187 g6,902 . 106,201 44,279 197, 709*

 Other manufacturing - (16) « 39,454 .- 69,972 71,462 130,564~ ; 176,760%
)Elcctncxty/gas[water c.(19), 50" .50 50 100 - 100
Trade margin' (20) . 100 100 100 200" © 7 200"
‘Transport , H21) v 35:853 - 40,172 41,693 84,428t 103,760%
Banking etc. VI (22)* . 50, ... 50O (.. 50 100 100"
Other ﬁnancnal etc. . cooicho{2g) [ 16,265 12,7610 12,954 17,830 . 53,158

Lo (24) to(20)- =~ 67817 678 . 678 © 1,056 1,056,.

Sport : ©'(g0) 76,8307 6,830 . 6830 .12,300 . 12,300 Lo

Government’ services 377 2,377 2,377 5,000 5,000 -
Artificial sectors, n.e.s. 14,491 14,4971 : 25,000 .- 25,000 .
Complemcntary xmports 2,282 _ 2,282 50 13,400 O '13,400 -
Indirect taxes’ . 1,330 1,330 38,400 38,400 .
Less subsxdxd N “—g081r - mil . om0 mill o

Wages, profits etc. net mﬂow ' 57,997 57,097 - 70,000" 70,000

Tourist expcndlture
Tl

*The full dommtxc output is being exportcd :This has been permxtted by massive 1mport substxtutlon
and the résults are not to be taken seriously... co . ‘

. tMay. be some £10 million over-optimistic.. . : T e
iMay be pusxmnstlc unmatd, at 5 per ccnt of pcrsonal cxpendlture

613,811 621,047 885,105 ,054,742;

v 81,443 78,798 ¢ 65,5721V 66,7231
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Table 4.3: Exports and Similar Imports for Experiments (3) and (4)
" Experiment (3) Experiment (4)*
Export Sector Stmilar Similar
Exports Imports . Difference  Exports Imports  Difference
(a) - (b) (a) less (b) (a) 5) (a) less (b)
£ million A4 million
Agricultural livestock (1) 100°58 23°58 7'7"00 437-87 36185 76-02
Agricultural crops -

(excluding peat) (2% 3'55 nil 3'55 355 238 147
Fishing (4, nil 200 —2'00 nil 2'00 —2:00
Solid fuel (5) 310 147 © 163 310 8-86 —5+76
Stone/ores etc. %6) 22:84 075 22°09 22-82 075 2207
Food 7). 112:64 2221 00743 385+98 297°19 88+59
Drink/tobacco 8 12:34 5'34 7:00 62-54 5637 6-17
Textiles (excluding )

hosiery) (9 15'92 51'3¢  —3542 65:16 9225  —2709
Clothing etc. (10 4674 28-34 18:40 94:83 10510 —10°27
‘Wood/furniture (11 nil 2437 —24°37 28-02 5400 —25-98
Paper/printing (12 166 34+06 3240 54°41 89-73 —35°32
Chemicals (13 49°12 g7:60 1152 8758 88-28 —0°70
Clay etc. (14 839 799 040 . 4541 44°74 067 -
Metal etc. (15§ 4428 13433 —Q0'05 =~ 19771 31658 —11887
Other manufacturing (16 13056 44-82 8574 147676 8850 8826
Total 551°72 41820 133'52 1,665'54 1,608:58 56+96

*QOnly the Difference Column requires serious consideration.



NETee L

S

=

~
e

o it ‘Appcnd1x5 T/ze Treatment (y"lmports

oF

e i L A LIV

THE followmg descrlbes bmeﬂy how imports,are. treated in the experlments
and what import results emerged. Appendix 6 describes the ‘valuation of
imports for balance of payments purposes.

The imports are included in the LP model asteither being similar:or' coms-
plementary. Similar imports aretreatedlike negative.exports. Complenentary
imports generally :are esumated\by a'row ‘of:coefficients, -each coefficient being
applied to.a:level .of output-of: a' productive sector or of’a final-démand.; Re-
exports of complementary imports are treated as a constant, and their description
included in Appendlx 4. Asspecialkind: of similar import, treated as a-variable
in the experiments, is'the repaymention loan capital'borrowed:from abroad,
set'at 17 per’ cent ofthe full capltal amount ‘borrowed . dumng some: years before
1968 or agam before 1975 e ol B P T SO E T

Table §.I: Imports Jor the LP Solutwns | .; -

1968 1972
Description
Actual ~ Experiment Experiment Experiment Experiment
(r) (2) (3 (a)*
Looo
Similar Imports .
Agricultural livestock (1) 18,823 16,640 14,970 23,577 361,851
Agricultural crops (excluding  ~
peat) (2) 17,488 12,132 4,766 nil 2,383
Fishing (4 242 242 242 2,000 2,000
Solid fuel (5) 109l 1,186 1,156 1467 8850
Stone/fores etc. (6) 460 460 460 750 750
Food . (1) vn7y nil 17,110 22,206 297,188
Drink/tobacco (8) 4,046 4,515 4,375 5,341 56,366
“Textiles (excluding hosiery) (9) 35,526 29,231 28,256 51,336 92,246
Clothing etc. (10; 16,332 16,621 16,066 28,344 105,103
Wood/furniture (11 14,288 15,931 14,783 24,366 53,996
Paper/printing (12; 24,458 29,503 28,617 34,057 89,728
Chemicals (13) 26,396 29602 209,579 37,508 88,273
Clay etc. (14) 5,153 6,150 5,149 7988 44,766
Metal etc. 5 xsg 82,251 . 95,751 89,010 134,332 316,584
Other manufacturing 16 31,023 34,889 33,443 44,815 88,408
Total similar imports 295,354 292,453 287,082 418,177 1,608,501
Complementary imports 273,324 343,612 329,682 462,614 453,600
Repayment on loan nil nil 25639 69,314 57,552
Total imports . 568,678 636,065 643,303 050,105 2,119,743

*The first 16 rows are only meaningful as used with exports in Table 4.3 above.
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Variable and Constant Similar Imports : :

Apart from the loan repayment just mentioned,’ thlrteen smular import
_ activities have been chosen as variables. These are: livestock; crops, solid fuel
and the ten manufacturmg activities. Two import items are held -constant:
fishing at 242 and'2 ooo, stone/ores etc: at: 460 and 7505in. 7(,‘ooo for 1968 and
1975 respectlvely e B AU el GHONE VR s e

Import Results Sor the LP Ex[zerzments cen N { ; :

- Table 5.1 has the experimental results as; well as the 1968 I O results for .
companson ‘The similar import ﬁgurcs for 1975 experiments .(3). and :(4) have
been considered in Append1x 4, in. conjunctlon with correspondmg domestic
exports. . « e PR : Ceae

- The: pattern for expemment ( ) is qulte close to that of 1968 actual except
for.a zero import of food and a sizeable increase in metals etc. Expemment (2). .
has close: concordance with- 1968 similar- 1mports apart from a large reduction. :
in crops’ imports and a fairly large reductlon in textiles. Experiments (1) and
(2) both show large increases in complemcntary imports, above their 1968
actual level. The loan repayment was not a feature of expenment (1) con-
straints. b -
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Appendlx 6: Valuatzon of Exporis and Imports for Balance of
chyments Purposes
Exports and Re-Exports ; :}4’ Ce ~
HE f.0.b. value of éach ‘merchandise’ export is its value to the natlonal
Teconomy for ‘balance’ of payments accounts. ‘ :

For invisible exports ‘of transport; the value equivalent to the f.o. b.' pr1c1ng
of merchandlse is identical with the output value at producers prices, i.e., the
row rélating ‘to inequality (Aroirs) (ii) of Appendix 10°has a coeﬂ.‘iment €;
of unity for transport. Tourist expenditure, also an invisible export, is entered
in this row as a ﬁxed fractlon of personal expendlture, 7-86 per cent for 1968
and 50 per cent for 1975

"For merchandise exports, other than 1968 food, ‘the f.olb. value per unit
of gross output at producers pnces is made up of three components: the
unit producers’ value, a transport’ margln (sector (21) ), ‘and ‘a margin- for
other financial and business services (sector (23)). The e is equal to
(1 a1y R E,) The numerlcal value of ¢, for these act1v1t1es 1s 1 049074,
in"the LP experiments.

- For 1968 merchandise exports of food there is a further negatlve coeflicient,

gEl, relatmg to the subsidy reguired to reduce the productlon and delivery’
prlce per unit to the actual obtamable f.o.b. price per unit. Thus¢; for food
1968 exports is ‘given by <I —I—an E1 +a23 E; qu) 'The 1968 numerlcal value
ofe “for food is o 941206 C

Each coefficient forming 'a component of ¢; appears separately in its’ own
constraint row. Food involves five coeﬂic1ents the 1-0 in row (%), the &’s in
rows’ (21) and (23), the ¢y in’ row (44) correspondlng to inequality (Aro 15)
(11) ‘and the subs1dy coefﬁment in row' (35). The other variable exporting
activities, except transport and’ tourist expénditure, are hke the food act1v1ty,~
but without a subsidy component The invisible exportmg act1v1ty of transport
(expenmen s (1) ‘and (2) )’ requlres only two coeﬂiments, a umt in row (21)
and a unit-in row (44) - o ‘

It is to be noted that if the savmgs-mvestment equality (AIO 16) ‘includes
F in terms of inequality (Aro.15) (i), then the ¢; coefficients, (and unit
coeficients for importing act1v1t1es) will also appear in row (47) correspondmg
to equahty (AIO 16) Thls is the'cas¢ in the’ experlments

" The data on the transport and other ﬁnanc1a1 etc.- margms on’ merchandiseé
: exports are’ of ‘doubtful reliability, It was'decided to spread these marging'
evenly over the variable exporting activities for merchandise and to ignote’
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‘them for the relatwely trivial 1nv1s1ble exports shown in the 1 3 rows in question .

" in Table 3.1 of [2] and for the constant exports listed in Appendlx 4. The

numerical entries in Table 3.1 give £6-000 million for transport margin and
£10°965 mllhon for other ﬁnanaal etc., margln on all merchandlse ‘exports,
£351° 531 ‘million at producers ‘pﬁ‘c‘c‘ Ny ) imerical er
the margins on £345-701 million, wh1ch is the producers value of the merchan-
dise exports and re-exports from the 13 exporting activities in questron in, Table

3.1., The derived coefﬁments per, ,Q 1 of exports at producers pnces are 0-01 73 567

for the sector (21) margin andﬁo 031 18 fo the sector (23), margm e
. The subs1dy margin of L1 62, mllhonvon £ I, I 3 676 mllhon of food merchan- -
: dxse exports and. re-exports at producers prlces, }also shownrm Table 3L of, [1],)
gives a; subs1dy coeﬁicrent o: 107868 to have oppos1te s1gn to the other coeﬂ"lcrents
- of 1968 food exports referred tq above.‘;{_«” A - et o
o It ds, assumed that these coefﬁc1ents fpr margms are apphcable to the experi-
ments The subS1dy coefﬁcmnt for food is unportant. Iti Is, rehable for the 1968
food export, product-rmx amounting . to, the L113- 676 mllhon shown in Table
3.1, For the otherfcoeﬂiolents the1r aggregate effect may glve transport and ‘
other ﬁnanc1a1 et:. margms,)on aggregate tmerchand'lse exports, of the rlght
order ofmagmtude V i s, et s, U e el
. The | dcmgn .of the 33-sector structure used 1n the expenments does not,
4dJst1ngulsh exports from re-exports, ‘since 15 of the ﬁrst 16 TOWS d1str1bute :
domestic |, and: snmlar .import -commodities, togetb,er .toe_ all uses, mcludmg _
exporung, and re-exportmg At permlts substltutmn be' Ae‘,n the domestlc and4
imported 1te v1n the form of a one-to-one v lue(exchange n, the 1968 actual,
Table 3.1;situ ‘
" million mentioned- above as the valué of combmed xexports and re-exports‘
amounted :to, £g 785 mllhon, i.e. re-exports formed only 2 83 per cent of the‘
total value , o
Thus re—exportmg for 1968 was, of tr1v1al 1mportancerfor ,13 exportmg[
re-exportlng -activities in questlon It ‘was,- -also. tr1v1al amountmg to. only\
,627,000, for. agncultural crops . and sohd fuel, ‘the two I—O merchandlse’
exporting aCtl.VlthS treated as. constants in the -experit ts.- '
It therefore seems reasonable to take re-exports as bemg at zero level and the
) 13 variable merchandxse exportmg ‘activities to mean domestxc exports only,
in the LP results, unless otherwxse 1ndlcated .

»Imports t L o , -
-All 1mports are valued at c1f gmport prlces in the balance of payments_.

accounts., Thus for row. (44), correspondmg to mequahty (AIO 15) (u), each

sxrmlar 1mport act1v1ty column has a coefﬁcrenkfof

column for;. complementary 1mports“ '
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Appendix 7.1: Non-zero, constants. for: the. first, a4 .10ws. of: the LP :Experiments
Value of Constant ; Value of Constant
Row .. . - el Row., 4
' 1968 1917 ae ‘ . 1968 1975
£o00 £000
Agricultural Education ™™ (26) 3,906
livestock (1) 35,878 Rentof dwellings (27) 68,100
Agricultural. crops _;,, o i Personal services (28) 100 21,593
(excluding:-.- S Hotel/catermg (29) » go00 . 14,876
peat) (g ,761 © 18,822~ Sport (30) 6,830 28,409
Fishing 77 (4)7. —242 —85 Domigstic services
Solid fuel ... (5).. -yo8. 8803 - etc. , - (31) 26,364
Stone/ores etc (6) —460» —750 Governmer;tr: o L
Food - (7 . 147,513" Services (32) 2,377 18,115
Drmk/tobacco 8); ‘: “ 37,341 . Artificial sectors,
Textiles (excludmg : . .n.e.s. (83) 14,491 i 25,811
hosiery) - (g) e 18,376r Indirect taxes (34) 1,330 180,037
Clothing etc. . (ro) i 51,208 Stubsidies - (g5) 18,260
Wood/furmturc (1) ; 7,806 . Wages plus . ‘
Paper/prmtmg (12)- - o 13,204 © profits .. (37) 57,997 70,000
Chemicals . (1) ah.o 13,388 Income tax (38) —59,920 —137,100
Clay ete. " " (14)*" ‘ 4,798 Savings of o
Metal etc. " .. (15)%; 43,441 persons étc,”  (39) 55,050  —447,050
Other manu- ;. e ;o N¢t government e
facturing = (16):. 13,315 ~investment and
Electricity/ gas/ e e ‘trading o
water (19).. ., 50,, 25,408 “income (40) 6874 687
Trade margm (20) .. 100; 125,811 Government
Transport: (21) " 94,869 current et
Banking etc: (22)" 59_ 12,935 transfers (41) 1,034 6,600
Other financial (23) 3?)\0‘ 5,840 Import surplus (44) 110,510 ’360 000
etc. EEES [ ) Complementary .
Commumcatlons (24) 278" 10,556 imports (45) 2,282 61,961
Medical services, Lapour .. (46)11, 128 000 11,155,000
private (25) 15,903 Savmgs =capital (47) 88,252

i

© 295,080

+Man-years.
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Appcndlx 7.2: Selected coeﬁiotents for: 1975 differing ﬁom those qf 1968

. o Incmrwntal GrossPhymal S S
Sector Agm‘ultural Food . Personal - . Capital.- '| Wages. Profits. Depreciation
. \x v kYe = Lwe.rlocL i AR Expe"d“?‘rg/ Formation . etc. -’ 7 : .

() g (7)o

oo (1) o 2475 © 75166 ¢ ‘0143 62230  *50200 ' 00150 ‘At
i (2) o ‘0934 t0993::c L *0070 . -02932  -37911 130097
(3; g et 1 ‘0074 *, . ‘52349: 10000 11987
(4 5, 00022 - il -45292 23838
(5) . . *0010 i 0009 . - 26574 45858 . 07266 . -
(6) . CLRN 00T n S _ h000b:. 17932 . *36428 ‘10231
7) *0862 1183, e ‘0059 - -07580 03440 ~ -01600 .
8; <., 0008 it ‘0008 . ‘20952 ‘:1428 06245 T,
9) - - ‘0102 :15635 11 04813 . . o
gxo 0016 ~: :20071 -1180% 05162':‘ LT
i) 0138 19845 12174 ©0H05319 .t
< (12 e T S ‘0025 7 27439  *10756 04703 . o
* (13). . +0038 .. -0063 N . 0029 -~ 11865 -119g65 . 05233 0
(14) T A 0035 . - 21956 ‘14812 08306
(15) o012 . 2208 .. ‘19033 07410 . .- *03048
- (16) Lt 500018 ‘0036 - rorig i --0oBrgg - -oBogg - -03514 .
() oo e el 4971, 23663 10459 02079 .-
(18)" L B TP ‘40999 °12106 - 03066 - . ..
. (19) ~_ +0028 ‘0049 ‘0143 v 22768 :25222 . .-16088
: .'(nog 01287 0042 1 11427 0240 © T -24561, ‘32439 06242 -
(21 .+0035 ol Cro2857 0225 27822 ‘10759 . 18317
oo (220 0 - 0035 . . i oo c0128, 25715 44421, ‘01349 i il
: §23) Cor13 . ‘0056 " ..::0036 . L 23818 -28580 - "r02418. - .;
24) - 0009 V0185 oo eg71g2 17312 ca5bs6
(25) . 0 o143 e 32401 -33853 nil -
(26; o ST o143 ! L 63941 | +36059° nil* © oo
“(27) . nil - -g3787.° 22763 . ;. oo
. (28 61089 -15674.". . -0gobo., .
.(29; -32217. -20465 . 06002 . . .
""(30) _-20580  -25205 ° 03918
31) i 69534 . -18860 ‘13606
X gaa R ' Ty 63482 milo o ceail
- (333 <. 0001, 0834 —'0224 - “nil cmil -0 omill
Complt 1mports U o257 : - . )

“1505
" Indirect taxes- .~ "+0097 © 0018 - L0246 -
Less subsidies - - . —o0038 "~ : e
* Wagesete. - - -Teo223 0 TTheYsB T T

Profits - i 75020 . ‘0344 .

Depreciation .~ 0015 - -01b60

Total e 1:0000 1°0000 ° . 1°0000. . :oooo




+ «IRISH;FULL:EMPLOYMENT STRUCTURES: 1968 ‘AND ‘1975 8y

Appendix 8.1: Shadow prices for constraint rows used in the LP experiments -

Experiment- Experiment Experiment Experiment

Row - (1) (2) (3) (4)
Agricultural livestock (1) —1-16 " —1-26 —1-33 —1-27
Agricultural crops (2) —I1'15 . —I'2§ —1-25 T 127
' Forestry (3) —2-18 —1-79 —1-63 —1'73
Fishing (4) —1-87 —1-59 —14T ~ . —1I'50
Solid fuel (5) —1-16 —1-38 —1:39 =1-27
Stone/ores (6) —1-16 —1-26 —1-33 . —I-:29
Food 7 —I'15 ¢ —I'29 —1-33 —1:27
Drink/tobacco (8)  —1-16 —1-26 —1-33 —127 -
Textiles (9) ++ —116 . —125 —1'32 —1'27¢
Clothing ‘10) —1-23 T—126 —1-32 =127
Wood etc. (11) —1-18 —1-25 —1:35 - —I27
Paper etc. (12) —1°16 —125 —1'32 —1°27
Chemicals (13) —1'16 —1-25 —1°32 —1-2% -
Clay etc. (14) - —116 —1-28 —1-33 —1-27
Metal etc. _ (15) —1:16 —1'25 —1-32 —127
Other manufacturing (16) —1-16 —1°25 —1'32 —1:27
New construction (17) —120  —116 — 121 —1-23
Repair construction (18) —1-29 —1°19 “-100Q =122
Electricity etc. (19) —0'93 —2°:25 —1:99 —1:98
Trade (20) 124 —1-03 —0'g5  —1'0I
Transport (21) —115 — 125 —1'04 —1-°07
Banking (22) —0°75 —0-65 —o64 - —068
Other financial, etc. (23) —0°94 -—083 —o0-82 —0°85,
Communications (24) —111 ~ —o0'gb —o098... —1-03-
Medical services, private . (25) - —117 . —008 —0-98 —1-03
Education (26) —103 = —0'79 —0-82 —o0-89
Rent : : (27) —0'70 —0-68 —066 . —o0-69g -
Personal services - (28) —1'59 , —I'24 —1'30 —I1°40
Hotel . (29) - —~168 .- —1-36 —1-39 —1:48
Sport .- (30) .—098 —0-88 —0+90 —093
Domestic service (31) —1-98 | —147 —1-53 —167 -
Government services (32) ..—1:06 . '—o0°9I —0°9g1 —0-95 . .
Artificial sectors, n.e.s. (33) . —r1-04 —1-02 —1-03 —1-03 '
Indirect taxes (34) —066 - —o'5y —o056 —059
Subsidies (35) -1:07 . 093 _0:94. + - 0Q9.
Depreciation (36) —1-07 —I'FI —0'94-. -—+0'99
Wage-profit < . (37) —0°32 —0°29 —0'34 - =036
Income tax . (38) .. —o063 .—055 —0:54 . =057
Savings, personal (39) —1°05 —1-09 —0°g2 —0'97
Government i. and t. income  (40) —1'05 —0:91 = —0'92 —0:97
Current transfers (41) 1-05 091 092 .  .0:97
Government income (42) —1'05 —0:91 —092  —0:97 .
Government saving . (43) —r105 - —091 —0-92 —0:97 .

Import surplus . (44) 011 4 016 0°39 0:30
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APPENDIX 8.1 —continued., .\ s v i ieaienn W DR ot a0

.Expmmem!‘ Experzment Expenment

Row (2) ) (4)
Complementary 1mports —12 5 —I 31 -1 27
-. Labour o 0-61 2,074, 2 081y
Savmgs/mvestmcnt 109 . ‘"0-92 . :
Uppor Lzmtts e ,
Livestock o000 009 .
Agncultural CtOpSf- : 0°00 000
Fishing - pi 7 000 . 000
Stone/ores W 018 L o021 -
Food - - ‘ - 0°00 000
"Dnnk/tobacco 0007 . 000
. Textiles etc... 000 , ' 000
Clothing - 4 000 0-00 -
Wood etc.’ ‘ £ 0'00. 0°00
Paper etc. © 0'04 . . 000
"Chemicals 006 © 003 -
Clay étc. 't 0°00 L0700
Metal etc. 1 007 004 @ 1 ti0r
. .Other manufactmmg e 003 .0°02"
Transport s 0024 *
Govcmmcnt savmgs % ' 000
Lowcr Lzmzts gl LR
. Livestock RS Q0014
Agricultural crops 20016
-Solid fucl L 0'00
Food" 000
Drmk/tobacco \7 000
Textiles D 002
" Clothing v St —o0r
Wood ‘etc. 000
Paper etc. ‘000 .
Chemicals " 000
Clay etc.’ P 000
Metal‘etc. ~ ot 000
Other: manufactunng " 000
Government current . .
expenditure 0-00
Capltal formatxon ‘- 000
Upper Limits on Stmzlar Imports ‘
or ‘Exportst o o i .
Livestock " (79) o1 . oor
Crops s ¢ i (8o) 000 © 000

Fishing AR (1 ) I S
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APPENDIX 8.1——continued.

g1

Experiment Experimentﬂ Experiment Experiment

Row (1) (2) (3) (4)
Solid fuel (82) 0-01 0°13 0-08 *
Stone/ores (83) * * * 000
Food (84) 000 0'04 002 002
Drink/tobacco (8s) 0°01 0°01 002 0-02
Textiles (86) 000 0°01 001 002
Clothing (87) 007 0+01 001 002
Wood etc. (88) 002 001 004 0-02
Paper etc. (89) 000 0-01 0-01 002
Chemicals (90) 0°00 001 001 002
Clay etc. (91) 001 004 002 002
Metal etc. (92) 0-00 0-01 001 002
Other manufacturing (93) 000 001 0-01 0-02

Equality :

Capital stock (94) * 021 0-22 022

*The constraint in question does not apply.

TOn similar imports for experiments (1), (2) and (3), on exports for experiment

(4).




o AppdsPreﬁamtznﬂr zfz.é;,ibmEkﬁéiims‘n%'s (3) and (4)

-G FIN
N ‘

HE main preparatlons for the 197 5 experlments (3) and (4) are considered in
Tth1s section. Further detail appears in Appendices 1 to 7. The present dis-
cussion is as concisé as possible. In’ particular, Appendix’ 7.2 has the “'main
1975 coeflicients differing from those of 1g68.

Tke System of Constraints o

. There were go-rows of. constralnts for both expenments Be51des the 47 rows
forrmng the core of the model there were 14 upper bounds and 13 lower bounds
on-sector outputs, 13 upper bounds on similar imports (experiment (3). ) or on
exports of domestic outputs (experiment (4) ), as well as.an upper bound on
government savings, a_lower bound on capital formation, and an equality. for
capital stock.

Upper Bounds on Sector Outputs and on Similar Imports or on Exports

For agricultural livestock and crops, as well as for stonefores etc. ‘and for
each of the ten manufacturmg sectors, growth rates between’ 1968 and 1971
were. taken from data in’ pubhcauons such as the Irish Statistical Bulletin.
These rates, in annual terms, were doubled, mulﬂphed by 7, and applied to
the 1968 I-O base-level sector outputs In summary, the observed "annual
growth rate from a 1968 base was doubled and apphed to the same 1968 base,
over the 7-year penod 1969—1975, to give feasible maximum 1975 sector
outputs The 1975 upper bound for fishing was taken to be twice the 1968
base output

For expenment (3) exactly the same kind of upper lirhits were 1mposed on
similar imports as those described above in Section“2. For experiment (4),
however, ‘variable exports were constrained not to exceed domestlc outputs,
as follows

(A.g.l) o a E <X, for 1=1, 4, 6, 7, e 15,‘16.’

This means that each of the 13 exporting activities treated as‘variablé by the
LP process is not to'exceed the domestlc output of the sector to which it relates.
Thus - re-exporting of similar 1mports is not permitted, even though these items
may ‘completely replace domestic items on ‘the home market. The similar
import behaviour for experimeiit (4) is much less constramed than for: experl-
ment ().

gg "
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- Lower Bounds on Sector Outputs o - ,

The .same_ 1 3sectorsasfo¥ §;;f);i;r=idr{{ept$ (1), and (2) had_lower bounds -
specified, to prevent a take-over by ‘similar-imports. For livestock, ‘crops, and

_the ten manufacturing sectors, the observed 1968-1971 growth was projected
to 1972 and applied to the 1968 base: This means lower bounds roughly in line

., % I

with . 1972 expected :sector outputs. Solid’ fuel ‘was set at its ;1968 base; level,

~ although it declined to, some;88 per cent of the base level, for 1971

iy PR £ e ot Syt
ik [ER ST MRS PTG A I TS TR

Other Bounds - oo : . S

Government savings were constrained not to chceéd; 5 per cent of government -
income, in’accordance: with “observed ratios Efofr‘-“rrec':‘éht yéars. Gross ph‘}’r’s'iéail
capital formation was' taken"at 177 times the '1968 - base level, ie!ia linear

. g'xjo\'&tli rate of 1T ‘per'cent per annum’ was fe‘is‘s”“ qu.'ﬁThe 'caipit'a”l ‘stock required~ k

by tli@'pﬁtputs of sectors (5) to (19) was set’equal to‘an “‘expected” 1975 level

~ plus a'residue covered by loans from abroad: Appendix 3 describes the inethods
used. . : . ' . . b Tt

TR

Changs in Input Cosffcients of Linestock and Food .. . |
A price differential of 30, per cent for 1975 livestock including milk) output
and livestock input s postulated, on the basis of obscrved changes between
1968 and 1972. The increase in. the sale price of 75 livestock output and, in

the purchase price, of livestock input is, thus assumed to be 30 pex cent higher
than. the price increases of all the other. inputs, relative, o, 1968 unit, price .
levels. The, livestock 1968 input coefficients. were “accordingly adjusted, with

the effect that livestock to livestock remained unchanged, the profits cocfficient
‘increased from 0411 to 0-502 and the other coefficients were reduced, so that
the sum of the input coefficients was still unity, This means an, increase. of

 about one-fifth.in livestock profits per. £ 1, of output and is'an a t to take
undoybtedly,

account, of 1975 livestock profits per £ unit of output being,

higher than those of 1968. A e - N

What this adjustment implies is that purchasers of: livestock Outp"u('t) in 1975
are getting less livestock physical amount per £1 of expenditure (at, 1968
prices of items in general) than they in fact got in 1968. If all inputs per L1
spent on, the purchase, of output, except the inputs of liestock and the surplus
or profit, are valued at, 1968, prices and these inputs are less than, those of 1968
for the livestock colums, then the physical inputs per £1 of output are Tess
than those of 1968 and consequently the physical ontput obtained for £1 is less
than that available for 41 at 168 original input costs, including those, for
livestock and for the profit. R B R

The adjustment to the food input ggpﬁicients took account of réfinVQi of
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subsidies on livestock inputs. (which:include milk); a:  price differential :of
30 per cent for livestock inputs and a resulting higher relative cost for food
inputs to food. The general result was a somewhat larger 1975 input coefficient
for livestock, a zero subsidy coefficient and all .othér. coefficients somewhat
smaller than those of 1968, -but with the new-coefficients adding to:a total
inputiof unity. As in the case of livestock; there is:in efféct some:reduction in the
purchasmg power of L1 spent on food, at: 1968 general pr1ce levels EENEE
Producthgy Changes Between 1968 and 1975 LT A PN
- For livestock and crops. and-the industfial. sectors (5) to (16), data on volume
of gross output and- employment for 1971 compared with 1968, mainly from
the Irish Statistical Bulletin,. but:also from other sources, were used: to . give
‘annual rates of change:in gross output per.man-year. These rates were used
linearly to. project gross. output.per: maniyear. to 1975, and corresponding
réductions made in the labour coefficients: used for 1968 experiments (1) and
(2)~ For other:sectors annual rates of.change, either for 1968 to 1972 or 1964 to
.1968;- were used to adjust the labour!coefficient. The reader.can find a fuller
explanation in Appendix 2. S LIPS :

The wages etc. coeﬁiments in general:were adjusted in the same way’as’ those
for labour. These reductions in the wages. etc. coefficients were absorbed by
increases in the profits and depreciation coefficients, so that those for 1975 are
larger than those of 1968, but in the same proportions as the latter. The sum of
these three new coefficients is identical with the sum of the corresponding
three 1968 coefficients, so there is no change in:the aggregate primary input
coeflicient for each sector and thus no source of pr1ce changes from the. 1968
base levels. dok : A

This means that in- general the wagé: level per man-year is'the same as that
of the 1968 base, the exceptions being agrrculturalxllvestock and’ food manu-
facturing. Since most farm workers are -self-employed the profits coefficient
rather than the wage coefficient is. of relevance for!the livestock sector. and ‘the
combined wages plus profits coefficient per man-year is:about':75 ‘per cent
higher for 1975 than for 1968. The increase is due to the-combined. effects of
56 per cent increase in productivity and.some.20 per cent indrease in 'profits,
as described above. In the food sector the double.efféct of subsidy loss plus
increased costs of livestock inputs has outweighed the increase in productivity,
with the result that the wage level per man-year in 1975 emerges some 20 per
cent below that of 1968 as compared with a 2 per cent increase in the profits
coefficient per £1 of gross output. These results:forifood .are not satisfactory,
even though they are-consistent with the assumptions and- methods described
above. The problem of constant prices for most coefficients in'a column, versus
changed prices for a.few coefficients presents difficultiesinot: easily overcome.
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Itis neccssary to. be honest about the. shortcommgs of the food lnput coeﬁiments
;but to: avmd obsessxon w1th onesector out of 33 : R
:Pattems Used for Fmal Demands CrovieldmEomin
" .- A study of patterns of’ government curfent expendlture glven in’ [7] 1nd1cated
-considerable stability. for .some yedrs around 1968 and ‘the’ pattern derlved'
from the 1968 I-O-base table has -been used: for 1975+ AT
For gross physmal capital formation, the proportlons for three main com-
ponents appearing in Axg of [7] for’ 1971 capital formation at ‘1968 prices,
- -were used. New construction: was'one component; changes in-stocks :was ‘the
secondand all the:rest. formed - the  third.” The. “apparent surplus/deficit”
_columniappearing in the: 1968 I-O Table g:1 was ignored: and ‘the “adjustment
for stock appreciation” was- spread over-the other entries in the stock change
column' of' that ‘table,: before:scaling up toform the 1971 column used for
‘proportlonahty ‘The gross fixed capital formation column of Table 3.1, with ‘
new ‘construction :omitted,” was also scaled up to the .1971 level. requlred o
before adding. new construction ‘and. the: appropriate::stock. ‘change. column.
For personal expenditure, the 1968 vector of values appearing in Table 3.1
of [2] .was used -as.a.column of constants ‘and:data from [2] and-[7]" ‘used -
" to estimate. a vector -of coefficients for -incrémental personal * expenditure.
~This method- is- along the -lines of the “Stone- Geary Llnear Expend1ture :
System ‘as dcscnbed on page 88 of [12] ’ : S i

‘ rTmns qf Trade for 1975 Assumed lo be at Umt Levels : o

- Exports are supposed to be sold at average pl‘lCCS ruling in 1968 and with no
~ export subsidies for 1975. Possible improvements in the terms of trade for 1975
‘are ignored, although on page.20 of [3]-and in'the September 1972 issue of the
Irish Statistical Bulletin.(page 153) it appears that for the few years following
1968 the implied price index of exports exceeds that of imports, both-indices
being based on unity for:1968. Thus the 1mport surplus of £65 million for 1975,
as used by the model in the LP results; may contain a safety factor, by over-
‘estimating the import surplus which would emerge if all ﬁgures ‘were trans-
formed into values at 1975 prices. The writer. takes the view that any possible
error is'in the right directioni—it seems less wrong to overestimate the cost of
1mports than to underestlmate 1t in looklng at the future coe

Present Govemment Polzqy Assumed Unchanged for 1975 '
It is assumed that ‘the.instruments of government. pohey 1ncorporated in the

model continue 'to: operate according; to- their: observed- ‘behaviour*in' recent - -

years. No attempt is made to- predict changes between 1966-1971 average . '
behavmur and that of 1975, for income: tax, government transfer payments and
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net government investment and trading income. The assumption of govern-
ment current transfer payments continuing to take the same share of govern-
ment income as has been observed for recent years implies that payments to the
‘unemployed would in conditions of full employment take a different form and
would continue to enlarge the purchasing power of the poorer members of the
community. The 1968 I-O indirect tax coefficients are used for 1975, without
modification. The set of eleven items of government current expenditure,
extracted from Table A2g of [7], is interpreted as showing strong stability of
expenditure pattern over the period 1965-1970, and the 1968 I-O final
demand vector in question is used to give input coefficients, adding to unity,

for 1975.

Other Feature of the 1975 Experiments (3) and (4)

Invisible exports of transport are treated as a constant at £75 million and
tourist expenditure set at 5 per cent of personal expenditure. Price levels in
general are those of 1968, except for livestock and food, as explained above
in the discussion of changes in the input coefficients of these sectors. The
objective function is incremental personal expenditure, as measured by the
increase above the 1968 I-O base level of £963:48 million.



Appendlx 10

)lT/ze Model Vanables, Objectwe Functwn, Constramts, Behaviour Relatwns

HE variables are first listed, ‘then the constants and then the coefficients |

and parameters The set of inequalities which define the constraints on
the ‘economic system are next formulated with the ObJCCtIVC function appearing
as statement number (A10.0). The' vamables ‘have’ unknown values, to be
found by the LP optimisation process.

X

M

Ni

VARIABLES
Gross output of domestxc productlve scctor i

Gomplementaryimports, which are impopts ot classified as being
similar. . ' '

PER

'The variable part of similar 1mports of type. s, distributed along the

same row i as gross output of domesuc sector 7. It ex1sts only for
some values of ¢.

o The varlable part of exports and re- prorts \of type 1y, from domestic

output  and similar 1mports i. It exists only for some values of 7.

Indir‘ect- taxes',‘ also ggllpd taxes onl,‘e"xpéndifur,f‘:,_.;» -

- Subsidies. ( |

. . [N T T o
National income, consisting of wages, salaries, pensions, profits.
The part of W arising in agriculture, forestry and fishing.

.o

Depreciation allowance. T

Personal expenditure on goods and services.

-Tourist expenditure, taken to be a ﬁxed fractlon, kt, of. C’ T

Household expendlture taken to, be (1 —«k,) C
99
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T Income tax as’ for the natlonal accounts, with taxes on cap1ta1 ‘
cxcluded ‘ S X

[P 5l§§4_x':! B ”r e ey ’ spane K
S Personal and ;corporate. savmgs net ol 1ncorne tax and net of o
, ion allowance, bu 1ncl.!d1ng the Value of physmal changes
“in stocks. R , S i e BT oy e
Sg - Government savings. e
< Government 1ncome, excludmg taxes on capltal S
) . . RO TR fj‘:,:’“"i% T T i (“,,y,\,“;}
|14 - Gross natlonal _product (GNP) at market prlces )
zz::,;‘:‘v:. RS TN I Py it i G e Ty R
F , Foreign capital inﬂow, or import surplus.
G Net government central and local current expend1ture, as. for the
S g TS S
A nat10nal accounts D i e ~
. ) : v

apparent surplus/deﬁmt ' The latter appears as a column of
- final demand'in 'the transactlons Table 3.1°0f [2]'and has a column
aggregate equal to-zero, -

Lgee A

The part’ of I relatmg to agrlculture, forestry and ﬁshmg For

Lywr
S revised: formulae “(Ato.7)" to- (A106.10) “it'is confined ‘to- value - of
changes in hvestoc on farms plus agmcultural machmery '
-«‘,'.“«" S '-‘Aflml';,‘. ,,,,,, TR R AN
I, B Loan capital from abroad to permlt capltal 1nvestment requ1red for

N IVEIETA S AN TR 5L B4 5 DO

full employment

CONS TAN TS

The asterlsk followmg a symbol denotes a constant value: and w111 be included . '
: vbelow thh the symbol in the system of constramts o

. - - conbadogd A
Sof" . Constant in the personal and corporate savmgs behav1our equahty

I\
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To* Constant in the income tax behavidur equality.
Po* Constant in the government current transfer payment behav1our
equality. o e B / RGN
Lo s Darig
T,0* Constant in the net government 1nvestment etc 1ncome behavmur
' equality. “ : o
Lo* Constant labour supply, the 1968 avallable labour force in man-
years. . e, e ,'f&h,ifré‘;"?{
TN ‘A:.':‘ 2w b
W g* Inflows from abroad of wages, salaries, pensions, proﬁts, emlgrants

remittances, all being invisible exports.
. SEspesa pEc s Crdrre st 2

} L

W* Outflows to abroad, of wages, salaries, pensions, proﬁts etc., all
being invisible imports, but excluding repayments, arising from’ loan,
capltal namely f LI L

B v S

Mg*  Re-exports of complementar’}} im’pdrt‘s’. SRR

Je* . Indirect taxes such as;harbour dues pa1d by foreign shipping, bemg
part of invisible exports, but excludlng 1ndlrect taxes included in
tourist expenditure. : ~

TR - m
R s \‘l

N * The constant part of sumlar 1mports of typc 7. It exists only for some

values of <. T T A S SN o .
E* - The.constant: part of exports: and re-ex orts: of type: . It exists onl .
i P YP ¥ :
for some values of 4 TE i by b o ;;1,:«, b L
| S Lo L N E TR N BTN AU R S E R M STt .
Fy* A spec1ﬁed constant value the”1968 actual 1mport surplus. , L Lo
CLn o il G i BU . 5 e pew
XUx - Upper bound specified for output XV, = "

Xh* Lower bound spec1ﬁed for ou‘itlo‘

K. * « + Qapital stock specified .as alread - existing, ~for sore i or for all
0] P P 2 Y gy i
productive sectors, before or after reduction by a.’specified amount.
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PARAME TERS A.ND COEFFICIEN TS ------
(for n productrve sectors) '

- Inter-mdustry technlcal coeﬂiment for 1nput of row 1, to column ],

mcludmg srmllar 1rnport ﬂow

av,- C,a,G, ai, o Goeﬂicrent for 1nput of row i per “unit of expendlture of C Gn
= and I respectlvely : :

Cagy, B \/Iargm of type i on merchandlse exports of type Js per unit of - E 'k
- the unit bemg L1 at producers prices. (Of relevance only for k =21 .
and k 23 m the 33-sector I O framework) : , -

P " '}Complementa‘ry import coeﬂicxents_. :

s

. : jl»jb{f‘:- JmJC:J G:JI-“

; rIndirect tax .coeﬁ‘lcients. ;
s q_?;, R q‘c - Subs1dy coeﬂicmnts, g1v1ng the amount of sub51dy on
L " ~ inputs to produce a unit of output or per unit of personal )
expendlture . » :

. 9n : ~‘_“j':Sub51dy per umt of food exports the umt belng ,5 i at_f
S e »‘producers prlces : : : , ‘

W, Way o o+ Wy, Wy Wages plus proﬁts coeﬂ"lc1ents N

F

dy, dyy o d,s dg Depre(:latlon coeﬁicwnts

- ej P Value of. export of type ], ‘for balance of payment purposes, per ,5 Ii
- of output at producers _prices.. The coeﬂic1ent ‘is unity for exports of ‘

~transport_classified ‘as invisible- exports in the natronal accounts Yoo

.. For: merchandlse exports it-is; the’f 0. b valuc, belng

(I i—a21 E_, +a23 JEJ) for exports other than food and

: /,{?(I —{—an £ +a23 £ q m) for food, Wthh has '11’1 export subsmly ‘
reducmg the unsubs1drsed f o. b. value B S

:If_;,péf unit ‘of 7g®s’s-_dutj§ut of .

3oty

: Labour coeﬂ“l(:lent 1n man-years per
o sectorj = iy

- \~\~
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~Coefficient of explanatory variable j in thc personal and corporate
: savmgs behaviour: equahty , - :

C.oeﬂiment of cxplanatory vamable 2 in the income tax behavmur

Coefficient of: explanatory: variableé”j in- the government current
transfer payments -behaviour equality. S

Coeflicient of explanatory variable j in the net government invest-
ment etc. income behaviour equality.

"The proportion of personal expenditure taken to be tourist expendi-
ture.

The percentagelof gross domestic ph&sical capital formation which
consists of the value of physical changes in stocks.

. For agriculture, forestr;f and fishing, the percentage of gfoss physical

capital formation which consists of the value. of changes in numbers
of livestock on farms

Gapital stbck perl L1 >of gross output of productive sector j.

The proportion of I, which is the outflow of principal and interest.

PREFERENCE FUNGTION AND GONSTRAINTS

Objective Function
Personal consumption, denoted C above, is to.be maximised.

" (A10.0)

Constraints

3

1-0 (' =max.

The constraints consist of lincar equalities (equations) and inequalities.
The linear equalities are of four kinds. The first kind, numbered (Ar10.1) to
(A10.7) below, are input-output transactions. Their coefficient are the I—O
1968 technical coefficients given in Table g.2 of [2], or coefficients derived
from Table g.1 final demands. The second kind, numbered (A10.8) to (A10.11)
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are. behaviouristic:-and ~'their ‘coeflicients weresiderived:- by:iOrdinary Least
Squares regressions applied to data for the eleven iyedrs:1958=1968; tested and

- modified via 1969—71 data. The third kind of equations, namely, (Ar0.12) to
(A10:16); are national éqéouﬁting?idéntities.fTsh‘efqurth kind, niumber (A10.17)
and (A10.18), set required capital stock equal to a specified’amount. plus-loan
capital from abroad and the labour required by the productive sectors equal to"
the: constant. labour’ supply. The!inequalities  will-béocommeénted on below,

- within théir,own,sub-,scét‘ion.rf'ﬁl‘he: number of: pfoduétivcesect‘ors;n; is set at a

“value of 33 in what follows. - [T A A P

EE A N T EARS SR S E A N A A B A

_ Iqualities

'C;’ommodigyé Flows - .
TR IR S

P LNl n G et oy ¥ :
. ‘ 8. Co SR S
(AIO.I) Xi'=:20inj+a.iCG+aiG +a,II+Ei+Ei*—‘N‘_N1* P
i ’ ' -IJ‘ 1‘1 ‘ i ,{_:. /,IQ—WE “'H‘“:E ‘it.z .ir':“-?"i"."«‘-t‘:vifi )‘) R I

. e i st Tonie ahig o ERIY ’ VoriEia 0
for i#k, where i=1,2," 'l 20, 22,24, 35, Vg3 ’and;i_c'_‘ 91, 28,
_ - The E;; E*, N, and N;* exist only for some rows i, .,';‘ :
o R N TP CTNU TIT RN T S R i (RS FSSAS FR T
Ll i ::f’, 33 s'f-t;."-gw"‘; SAE i g SRt IR IR Y fﬁ;r%-;f Sy
(Ar0.2) Xy = Za, X;+aycC+a,eG tad + 2 (ap) EA-E+EX.
J=1 R o : -

for k=21, 23, s relating to variable. merchandise exports and E,.

o5

L A R T 2 LT AR ISR R N R RO I S RS
 existing only 'for ¥ =21’ (invisible exports of transport). <’

f

D

H : Y s % "‘v i
SRR I I BN (RRH SRS SR

o Goniﬂehzentary Impbits :

(4 G gl P D

. : B . s
RS R I N O S S 1 TE S SR T
' Indirect Taxes
4 . “‘3".,“ ’ S ‘;';“_;‘gf»'

o 733 ‘}T.«.‘ oo . - T
(Atoy)  F= T4 CHjC G +F 5™
. J=I‘ ‘ ) ) " L. o
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Dépreciation -

33
(AIO.6) D= Xd,X;+deG v 7 N0 AT oy e S

Jj=1
National Income (Wageg ete. plus Profits)
ity . ! 133, . ) ) o)
(AIO.7) W ijXj—f“wII—}’WE ‘—‘WN .o fLIL( . 3\::2,!

J=1 '
where wyl is the adjustment for stock appre(:latlon, affecting profits

of business.

o Income: Tax; - S !

(AI 0-8) T= To* "'}"tl[W—"I\—"(WXFF '—'IA\FF)] ;‘ \" N ',."x. .l,.

Net Government Investment and Trading Incore

Riog) | T,=Ty* sl WD F7 =0 Aal), - 10
Govemment szent Tmnsfm Payments
(A10.10) P=Py* —i—pl(T—{—j) . »
i Pe7sonal and Corpomte Scwmos H

[ ;;en LY i o A

(A‘idil) S= So* +-Y1(I/VAFF =X arelEe) ( 'F" ‘ ”"‘, o o
B !+52U/V7—f>\4[ (WAFI‘ ’\AArF)] b e

“Government Income '+ .-

e o b EEN A T AN A L B SR FEL R AT IR

? Ty Y feeae LA
. R e MR TR
: s

Government Savings

(A10.13) Sy=Z—G—Q—P
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2. Expenditure on the GNP ‘at Market Prices

(Ar0.14) VeHAG+I+Ze,E, 156 E* +W* +Ep

AMF T e EN BN Wk =M ~f ],
. ' j i ’ ‘

‘where H=(I—k)C and Ey=kC o R
Equality (A10.14) was not used inthe LP computations as such,” . .

but only after computer results became available. It is‘given here'as ‘
-fitting into, the:system of national.accounting. identities:- . L

| ‘Irripor‘t, S‘urplés (Fo}eign C&pitdl Inflow) |
(Ato.15) (i) FemM-AW,*+EN,+ENH*—ZeE,
"ZGJEJ*'—."WE*:—}I%* —M g* —Er+fily
(i) F<Fo* -

The inequalify (i) is included here because it was used for the -
import surplus, in the experiménts, with F replaced by the right- .-
~ hand-side of (A10.15) (). R

. ‘Savingg ’qu;éted witﬁ Investﬁ"zéni | A
(A10.16) S»+SGV+D5+F=‘I‘; K

The first three entries on the left give domestic savings from all
~sources. The variable F, if- positive, means funds from abroad to
purchase domestic capital formation. F negative means an outflow
" of domestic savings (in the form of an export surplus) for investment.
abroad. With F replaced by the right-hand-side of (Ar0.15) 108
above, and all the latter variables positive or zero in the LP solution, -
. a nc'gative(Value of F can\cmétge. -Such a negative value would not -

- be feasible forQF\ used as a single variable ‘inrrthe LP model. L

. Reguired Capital, Stock

~ (Aroi17) ZkiXi=Ko*+I, .
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Labour Supply and Demand
33
(A10.18) X1, X,;=L,*

P ¢

Inequalities

The inequality (Ar1o.15) (ii) above constrains the import surplus to be not
greater than F*, a constant. The other inequalities are simple upper and lower
bounds for outputs of productive sectors, exports, similar imports, government
current expenditure, gross physical capital formation.

Following are the conmstraints on outputs for all experiments. Extra con-
straints have been described in sections of the report and in other appendices.

Upper Bounds on Qutputs of Productive Seotmx

(Aro.19) X, <X U*
fori=1,2,4,6,7,...15, 16.

Lower Bounds on Qutputs of P;oductwe Sectors

(A10.20) X=X *
fori=1, 2, 5,7 8,...15,16.
Each domestic productlvc sector having s1m11ar 1mports in its row
is thus not permitted to be completely replaced by similar imports.

THE FOUR BEHAVIOUR RELATIONS

In order to use the above model it is necessary to find numerical values for
the coefficients and constants of equalities (A10.8) to (A10.11). From various
regression experiments using OLS on data at current prices for the eleven
years 1958-1968, four formulae were selected, as follows. The units are in
£ million. These formulae were tested on 196g-71 data and three of them
revised to fit the period 1966-1971. ~

* Income Tax (T)
(A10.8") =-—59°920 +0-30628 [VV"I (WAFF "‘IAFF)]
' (46.87)
R=0-998; F=2197; 'r=4, s.e. =2:055.

Revised T= —197'1 40 43796 [W—I—~(W 5 —Lspp)] with I ¢y

confined to livestock changes and farm machinery.
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Net Government Investment. and Tma’mg Income (T )
(Axog) T,=0 687 +o-oz122 (W+D +] —-Q— /\AI) ' 'v";;i‘ Lo

(1568) A :
R=0-982; F 246; r-4,se—0971 L e

Ty
Vi

Thcre was no app"tren need to; rev1se thlS formula )

*(Aro 10)’ P—r,os4 0139348 (T+3>

(99'45) N
R=09995; F = 98895 = 5,s'e’—-0977 Lo
Revzsea’ P= 6 6—]—0 41379 (T—{—j’) N T A P IR AR
Personal and Corpomte Savmgs (S) |
Y 5 # - %A\' A,K, Wi \
(Aro.rr ) S— —55 050 —o0 60301 (WAFF—)\AAFFIAFF)
‘ (2:17)
,+.0 09646 [W~)\AI (WAFF—'AAAFFIAFF)]

T (2i), :
CRE 0978 F=756; F63 se—647

Revzsea’ The constant; L 5h05, 18 rev1sed to ‘be: ——47 05. Otherwme
the1e is no change S ‘
. (RO SRS S e e R RN TR PRI S E N M T
.- The 't-levél df'each” Coéfﬁbienﬁ is:shown 'diré‘ctlyf bélow iit),—’i‘n p(n*eﬁtli‘es‘és‘.
P oo : FEUEEA \=;}t’<~,.< R IR SIS EN ol

R is the coefﬁment oft multlple ‘correlation. F i is' the Fisher variance ratio,
’uncorrccted 7 is the: Geary parameter for fiufiiber of 51gn-changes of res1duals
[10] The letters s.c. mean standard error of the"estimate: * " s

- Only one coefficient;, marked with a # symbol in equahty (Axo 11’) is not
51gn1ﬁcant at the 5 per cent level. sAll four values of = indicate that auto-
“correlation of residuals is not 31gn1ﬁcant ' .

The income tax equation omits income! arising-in agriculture, forestry: and.
fishing, as mlght be expected. The saving equation: shows- markedly different
rates for agrlculture etc. and non-agriculture,: and: former. sactivity showing.
6o per cent. savmg of an mcremental unit of incore arising less stock increases,

“as against a fo, per cent saving propensn:y for the latter. Equahty (A10.11°) is
not nearly 'so: prCCISC as:the.other: three, as-is apparent from its relatively large
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standard error of estimate. It is however the best savings formula available for
use in the model structure. . '
A testing of the four formulae (A10.8%) to (Aro.11") for 196g~471 showed a
major revision necessary only for (Ar10.8’), income tax. The formula (A10.9")"
required no alteration, while (A10.10"). and (Aro.11’) effectively needed only
revision of their constant term. The amended formulae are based on data at
current prices for the six years 1966-1971, and are more appropriate to the
- short~term relationships than the old formulae, for 1958-1968. Because linear
formulae are needed for the LP procedures, whereas some of the relationships
in the long-term are curvilinear, the only possible compromise is to use the
apparent linear relationship for the recent past unless better information,
regarding future changes in the present relationship, becomes available.
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