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General Summary

"CONOMIC activities in a small but varied area such as the Irish county can
be divided into two distinct types. On the one hand, there is the type of
act1v1ty which is dependent primarily on factors outside that county. Into this
category fall those industries, including agriculture, whose products are sold
to a national or international market. Also included are those commercial
services, such as tourism, which attract the bulk of their clients from beyond
the county. Less obviously one can also include the “‘social” services, such. as
public administration, education and health. Although these mainly serve the
inhabitants of the county, the standards of service to be provided and much of
the finance to support these standards, are derived from national, and not
local, decisions. All these externally conditioned activities can be classed as
autonomous from the local viewpoint.

The other type of activity is that which provides goods and services for the
local market within the county. These activities thus depend on the population
and prosperity of the county itself, and can be classed as locally induced.

Given these definitions it is obvious that there should be a relationship
between the autonomous and the induced activities in each county. The latter
depend on the former to provide them with income and employment. Thus,
apart from minor complications such as the situation of towns in relation to
county boundaries, and patterns of commuting to work, one might expect the
proportions of autonomous and induced activities to be fairly constant from
county to county. By and large this is true for economies at an advanced stage
of development, as Black and Jefferson demonstrated in-their recent paper on
Employment Patterns in Northern Ireland. _

However, in slightly less developed economies, which still retain a sub-
stantial proportion of the population in agriculture, the relationship is not so
simple. In such a case, of which the Republic of Ireland is a good example,
a high proportion of the population of a county engaged in agriculture indicates,
not a prosperous and thriving agricultural sector, but a general lack of economic
development. In particular, the agricultural sector in such a county is likely
to be relatively backward, with low income per head and a considerable degree
of under-employment. At this stage of development, therefore, one would
expect that the higher the proportion of agriculture in the autonomous sector,
the smaller the resulting induced sector would tend to be. As the county

7
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develops, and non-agricultural autonomous activities become more important
relative to agriculture, one would thus expect the induced sector to grow.

A previous paper by.one of the authors showed. that such a relationship did
appear to exist in 1951 and 1961. This paper examines whether it still obtained
in 1966 and 1971, and if so, whether'its existence could be used in constructing
models for predlctmg future county employment patterns.

. Attention is- confined solely to employment relationships. Obviously,. the
actual ‘mechanism linking the sectors involves income and expend1ture patterns,
~ but experience in the previous paper suggested that little was to be gamed

from bringing income variables into the analysis. In the first place, county
income estimates must’ 1nev1tably be subject to a considerable margin of error;
in the second place,’ income variations can be allowed for indirectly in the
method of analysis we: use, and thirdly, our pr1nc1pa1 interest hes in lnduced
sector employment, rather than induiced sector income. :

The data used thcrefore, are entlrely derived from the Gensus of Populatlon :

. for the various years examined, ensuring that they are accurate and: fully
consistent. -In’order to construct the autonomous and induced sectors it is
necessary first to regroup the employment categories used in the Census, and
to reclassify certain categories, where, for example certain local activities of
a retail nature are included in the Census as part of manufacturmg industry.
The basic tables obtained from this readjustment of the Census matenal are
prcsented in the’ Appendxx to the paper. For descr1pt1ve or analyucal use within
the body of the paper, the absolute ﬁgures are converted into percentages of
the -total workforce in each county, thus enabling simple comparisons to be
made between counties of different size. Even apart from the spec1a1 case of
Dublin, to which the autonornous/mduced classification’ does not propcrly

apply, it can be seen that there are large differences in the employment patterns .

between countlcs. Roscommon and Leitrim, ‘at one ‘end of the scale; have large
agricultural sectors, very small non-agricultural autonomous, and, in line with
our hypothesis, small induced sectors. At the other end of the scale, Louth and
Waterford, the most dcveloped counncs, have small agncultural sectors and
large induced sectors. - :

Formal examination of the relatlonshlp is carried ouit by means of regressmn

analyms The share of thc induced sector in the total workforce of each county '

is regressed upon the share of non—agrlcultural activities in the autonomous
sector. Various formulations of the relat1onsh1p are examined, including some
where the non-agncultural autonomous sector is split into smaller sub-sectors.

The results of the regression analysis are very encouraging. ‘In both 1966 and
1971 the relationship between the share of nomn-agricultural activities in the
autonomous sector and the proportion of the workforce engaged in the induced
sector is h1ghly sxgmﬁcant by all the. standard statistical tests. Moreover, the

e




EMPLOYMENT RELATIONSHIPS IN IRISH COUNTIES 9

actual values of the regression coefficients are consistent between each of the
four Census years examined.

The actual .equations expressing the relationship appear to explain about
two-thirds of the variation between counties in the size of the induced sector
in 1971, which is slightly less than in the earlier years. However, the explanatory
strength of the equations is really much higher than this. As has already been
suggested, various local factors are liable to influence the size of a particular
county’s induced sector. These could include some income effects where, for
example, the agricultural sector is significantly richer or poorer than might be
expected from the county’s development ranking. Most of these local factors,
being of a geographical nature, can be expected to be persistent in their effects.
The analysis. confirms that this is so. Where the size of a county’s induced
sector diverges from that indicated by the equations, both the direction and
the size of the divergence tend to remain remarkably constant from one Census
year to the next. Thus, the divergences from one Census year, reflecting local
factors for that year, can be fed into the equation for the following Census year
as a separate. variable. When this is done the regression equations for 1971
explain about g5 per cent of the inter-county variation in the proportionate
size of the induced sector.

With such good explanatory equations available for each of the four most
recent Census years, it seems highly probable that the analysis can be used to
help in predictions for future years. Of course, the method cannot yield a total
prediction, being based as it is on current relationships between different types
of employment. However, if fairly reliable estimates can be made for future
employment in the autonomous sector of the county, then models can be
derived to predict the size of the induced sector and thus of total employment.
In Irish circumstances, where the decline in the agricultural workforce is fairly
steady, and is reported annually, and where planned major developments in
industry are closely monitored by the IDA, it is quite reasonable to expect
forecasts of autonomous sector employment to be tolerably accurate. Thus a
partial model to predict total employment from such estimates could be of
considerable use.

In constructing such models it is necessary to project values for the under-
lying basic relationship of our hypothesis. Fortunately, there has been a ten-
dency over the years observed for the relationship to change slowly in a
consistent manner, with the slope tending to become less steep. By projecting
this movement forwards for five years from the most recent Census, a forecast
equation can be constructed for the next Census. The divergences from the
equation based on the most recent Census can then be applied for each county.
As we have shown, these divergences tend to remain remarkably stable over
time. However, within this general pattern of stability, minor changes do take
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place and these changes appear to be systematic. Further regression analysis
confirms that there is in fact a relationship between changes in the divergences
and the speed of development in a county. The more rapidly a county develops,
as measured by the growth in its non-agricultural autonomous sector, the more
likely there is to be a negative change in its divergence. This factor is also built
into the prediction model, together with a dummy variable for the counties
adjacent to Dublin which tend to exhibit some unusual features.

The models, one based on a:linear equation and one on a scnu-logauthrmc
equation, are first calculated on the data available after the 1966 Census. They
are then applied to 1971, and the results predicted by the models compared
with the actual 1971 employment patterns. The results of this test are encour-
aging, with the predicted outcome very close to the actual for most counties.
The models are therefore re-calculated with 1971 data included, and the two
equations applicable to 1976 are presented. With the aid of these models we
hope that forecasts of autonomous employment in any county or region can be
translated, through a few simple calculations, into forecasts of total employ-
ment. Equally, the models can be used as consistency checks on any forecasts
of regional or county total employment which may have been made. '

The derivation of these models itself constitutes the principal conclusion of
the paper. However, the analysis does suggest also certain other conclusions.
The first of these is the confirmation that the general hypotheses of the paper
remain valid in Irish circumstances, and, by extension, could be expected to
provide a useful method of analysis in other countries at a similar or slightly
lower stage of development. Secondly, there appears to be.a limit to the
proportionate size of the induced sector. Except where clearly exceptional local
factors apply, the share of the induced sector tends to level off at-about 35 per
cent of the workforce, irrespective of further changes in the composition of the
autonomous sector. Most of Northern Ireland, and the five or six most developed
counties in the Republic appear to-have rcached this pomt or to be rapldly
approaching it.

Thirdly, - there is a remarkably strong ‘power of inertia in the regional
structure of the economy. Despite the great economic changes which have
taken place in the twenty years surveyed in the paper, there has been very little
change in the ranking order of counties. Even Clare, with its more than trebling
of manufacturing industry, has risen by only four places in the order..

Very rapid increases in non-agricultural autonomous employment do not
have an immediate proportionate effect in increasing induced employment.
'This is probably due mainly to a lag in the adjustment of the induced sector
to its improved opportunities, and to this extent it can be expected to correct
itself eventually. However, it is possible that part of the shortfall is permanent,
with economies of scale being realised in the provision: of induced services as
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a result of the greater concentration of population and purchasing power so
often associated with rapid industrial growth. This suggests, although by no
means conclusively, that rapid concentrated growth may have smaller effects
in inducing further employment than a more dispersed pattern of growth.

More positively, the analysis demonstrates that growth in the social
autonomous sector, in such services as public administration, health and
education, has at least as great a power to induce further employment as has
manufacturing industry. This finding has obvious implications for regional
development policy especially as many such activities are at least as “footloose”’
with regard to location as is manufacturing, which is currently regarded as the
principal vehicle of regional development.

Finally, the analysis of the paper illustrates clearly yet again that a simple
division of the country into a more and a less developed region is an inappro-
priate basis for policy. Although on average the counties North and West of
the Shannon are poorer and less developed than those to the South and East,
there is no clear dividing line between them. The development index in
employment terms, which is confirmed by income estimates, shows that
counties are ranked in a continuous spectrum, not in two distinct groups with
a break point between them. Unless legislation and policy applications recognise
this fact, then there is a danger that past imbalances will be alleviated only
at the cost of producing new distortions.



Introduction : .

HE aim of this paper is to analyse county employment patterns derived

from Census data, and to attempt to construct foreéastmg models for
certain types of employment at the county level. Most attention is paid to the
two most recent Censes, those for 1966 (CSO 1966) and 1971 (CSO 1971),
but - reference is. also made to the patterns derived from the two previous
Censes, those for 1951 (CSO 1951) and 1961 (CSO 1961).

"The theoretical basis of the analysis is that put forward by one of the authors
in.a previous paper (Baker 1966) which studied the 1951 and 1961 patterns.
However, the methodology: employed in applying this theory to the actual
analysis of the data has been considerably developed, and the availability of
four post-war Census’ years has enabled further factors of a dynarmc nature
to be taken into account.in the analysis. :

The first part.of the paper sets out the basic hypothe51s on which the analys1s
is constructed, and describes briefly the adjustments to the Census data which
are necessary to allow.the hypothesis to be tested. Also in this section some-of
the conceptual differences between this paper and a recent study of employment
patterns in Northern Ireland (Black and Jefferson, 1974) are discussed. Although
both papers use methodologies developed from Baker’s earlier work (1966),
the. developments have followed different paths, largely because of the sub-
stantial difference in conditions between Northern Ireland and the Republic.

Section T'wo describes and analyses the pattern of county employment in 1966.
A large part of this section is devoted to testing alternative formulations of the
hypothesis in an attempt to discover the most appropriate form of equation to
fit to the data.

The third section sets out the pattern in 1971, and repeats the more successful
formulations of regression analysis found in the previous section.

Section Four combines the findings of the previous sections in an attempt
to derive a workable forecasting model for induced employment. This exercise
is undertaken in three parts. In the first the data up to and including 1966 is
used to obtain models applicable to 1971. In the next the results of these models
are compared with the actual out-turn for 1971, while in the final part all the
available data are taken into account in calculating rev1scd models applicable
to 1976.

The fifth and final section of the paper consists of a set of conclusions drawn
from the paper as a whole and from the results of Black and Jefferson’s findings
in Northern Ireland.

12



Section 1

Theoretical and Data Consideration

The Basic Hypothesis

THE hypothesis advanced and tested in the earlier paper, and which forms
the basis of this paper also, is that county employment patterns can
fruitfully be examined in terms of a systematic relationship between different
types of work. Economic activities in any small but heterogeneous area, such as
an Irish county, can be divided into those which are autonomous, from a local
point of view, and those which are locally induced. The autonomous sector
comprises those activities whose product, of either goods or servics, is primarily
sold or “exported” to the remainder of the country or to the rest of the world.
It also includes the social sector, whose services are consumed within the
country, but whose standard is determined by national rather than local
decisions, and whose financing is at least in part a national responsibility.*

The induced sector comprises activities whose products are consumed within
the county itself and whose level of output is largely determined by the size
and prosperity of the autonomous sector.

On these definitions, the greater part of agriculture clearly falls within the
autonomous sector, as its output is geared to national or international markets
rather than to local consumption. However, there is a strong case for treating
agriculture separately from the remainder of the autonomous sector. While a
high proportion of the workforce engaged in industry generally implies a well
developed industrial sector, a high proportion engaged in agriculture usually
reflects a lack of development in the agricultural sector. In these circumstances,
both efficiency and income per head in agriculture tend to be relatively low
compared with counties with a more developed agricultural sector in which

- *The treatment of the social sector does raise some conceptual difficulties. In a fundamental sense
such activities are induced by the presence of population in an area, and according to our hypothesis
the size of the working population is in turn dependent mainly on the size of the commercial autono-
mous sector, including agriculture. On the other hand, the demand for social services, and the finance
for their provision in Irish circumstances, is very little dependent on the level of incomes in a locality,
or on the structure of the work force. In fact, the demand for the two most important forms of social
employment, education and health, is primarily related to the size and-composition-of the non-working,
rather than the workinig population.- Therefore, for purposes of comparative county analysis with a
fairly limited time horizon ‘it seems preferable to treat these types of employment as autonomous,
while admitting that a case could be made for alternative treatment.

I3




14 THEhE‘GONOMIC AND SOCIAL RESEARCH. INSTITUTE

a smaller proportion of the population is cﬁgagcd. Secondly, there is a tendency

“in.most counties of Ireland, for average agricultural incomes to be lower than

average incomes in other autonomous activities (see Attwood and Geary 1963,
Ross 1969 and 1972). Thirdly, even if incomes in agriculture are equal to

- incomes in other sectors, the expenditure patterns of farmers are likely to be
~ different from the expendlturc patterns of non-agricultural workers. Not only
- are farmers likely to save a higher proportion of these incomes (see Kennedy

and Dowling 1970) but also it seems probable that a smaller share of what they -
do spend will be on the purchase of local goods and, especially, services, due
to the “do-it-yourself” tradition- of farmers in undertaking jobs: of household
upkeep and in the prov1s1on of some food requirements. |

Estimates. of county incomes from various types of act1v1ty have been made
by one of the authors for 1960, 1965 and 1969 (Ross 1969 and 1972) The
inclusion of some of these cstxmates as explanatory variables for the size of the
induced sector was considered; but on reflection it has been decided 'to restrict
the analyses to employmcnt variables derived from Census data.* This study
does not attempt to offer a comprehenswe cxplanatlon of county variations in
development; such an_ exercis¢' would involve a multidisciplinary approach

~ with very ‘considerable research resources. As'a relatlvely modest contnbu’uon

towards understanding regional development, it is felt that this paper is most

likely to provide a useful and comprehensible input if it is restricted to a single

aspect of the situation, leaving all other factors to contribute to the residual

‘element of the equations. As in the previous paper,’ cons1derable attention is

given to discussing these residuals, and thc poss1blc 1mpact of various factors
upon them.

Thus' the hypothcsxs underlymg this analysisis that the size of the induced
sector in ‘any "county, measured as the proportlon of the total workforce

_engaged in induced activities; is dependent on the relative share of. agncultural :

and non-agricultural ‘employment within' the autonomous sector. In the
prcvxous paper only a linear rclatlonslup between these two proportions was
tested. In the current paper, it is proposed- also to investigate various non-linear
forms of relationships, and to present forecasting models based on alternative

~ formulations ‘of the relationships.- Some’ simple dlsaggregatmns of the non-

agncultural autonomious sector-are also studied. The most important of thesé
is the distinction between the “commercial” and the “social” part of the
sector, as the two are conceptually different and it is of mterest whether th.ls'
conccptual dxﬁ'erence is reflected i in cmplncal rcsults N : L

*Income vanablu ‘were tatcd in, thc prcvxous paper (Bakcr 1966) and were found to add httle to
the understanding derived from: the simple analysis of employment, It is also interesting to note that
the results obtained by Black. and Jefferson (1974) when they tested the rclauonslups of local scctoral-
incomes did not differ sngmﬁcantly from their results using cmploymcnt data; .
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The Data

The data on which this exercise is based are derived from the Industry
volumes of the 1966 and 1971 Censes. However, the industrial classification
used in the Census does not correspond with the sectoral definitions postulated
in our hypothesis. Thus it has been necessary to reclassify many types of
employment. The reclassification adopted is the same as in the earlier paper.

This reclassification is the central feature of the papers, and involves the
following major adjustments to the Census presentation:

(i) The sector of “‘trading™ has been enlarged by transferring to it some
items classified in the Census as “Manufacturing Industry’ (for example,
handicraft tailoring and shoe repairing) or as “Personal Service” (for
example, laundries and hairdressing) which appear to be of a primarily
retail nature.

(ii) The Census head “Professions” has been divided into the social service
professions in Health, Education and Religion, and the commercial
professions, such as Law and Accountancy.

(iii) The Census group “Building and Construction” has been divided into
public authority and private activity.

(iv) “Transport” has been divided into sea and air transport on the one
hand and land transport on the other.

(v) “Turf Production” has been excluded from mining and transferred to
the agricultural sector.

Following these and some other minor adjustments, the four main sectors of
our classification are as follows.*

Agriculture—including forestry, fishing and turf.

Commercial Autonomous—comprising manufacturing industry (minus
those items transferred to trade), mining (less turf), sea and air transport,
hotels, boarding houses and restaurants, and a few small miscellaneous
activities. '
Social Autonomous—comprising the social professions, public authority
building and construction, and public administration and defence.

Locally Induced—comprising all trading (including those items
transferred from manufacturing industry and personal service) and all
other activities not included in the other sectors.

*For full details see Appendix 1.
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It is freely acknowledged that the classification is arbitrary, and is not based on

any objective criteria, such as the actual degree of geographical disp‘ersioh‘ of

an activity, Moreover ‘even some of the Census sub-heads used in*allocating
activities between'the different sectors are too-large and. too: heterogeneous to

i permJt real precision in our functional classification. Nevértheless, it is felt that,
in spite of obvious ﬂaws the' classification is sufficiently realistic' to enable
worthwhile analysis to be undertaken and useful conclusions to be drawn.’

" The other form of amendment to-the. Census presentation is- geographlcal
The hypothesis we are testing postulated geograph1cal units which are hetero-
geneous enough' to include’ all the major economi¢ sectors. Thus, the county
boroughs are not suitable units for our’ analyms, and have. accordingly been
amalgamated with their respective counties in our presentation. Tipperary has,
however, been treated as two separate counties; thus providing ‘an-additional
observation for purposes of regression analysis, and enabling results to be
calculated for the IDA Regions. The distinction drawn in the previous paper
between the tradltlonal eleven poor countles and the. remamder has not been
continued in this paper. As the authors have ~argued elsewhere (Baker and
Ross x97o), this simple d1v151on of the country has lost most of its relevance in
recent years. Counties are; however, grouped into the nine planning’ reglons
(excluding Dublin) as these units possess clear administrative relevance.

-Dublin has been excluded, from the regressmn analysis, and from the tables
based on it. This is because the class1ﬁcatlon of activities into autonomous and
induced sectors cannot be properly sustamed in the case of Dublin. Its popula-
tion is sufficiently large, compact: and relatively wealthy -as to be able to
support substantial manufacturing and other enterprises serving only the local
market. Thus a considerable proportion: of manufacturing 1ndustry, which in
other ‘countries is’ properly regarded ‘as- autonomous, should, in. the ‘case’ of
Dublin, be classified as induced. Similarly some service industries, 'such “as

‘restaurants, which in other:counties are taken to:represent .the autonomous
act1v1ty of tourlsm, 1n Dubhn are largely 1nduced by loeal demand
such as’ electnmty and ﬁnanc1al 1nst1tut10ns, have a large head office’ staﬁ' in
Dublin. While it is'reasonable to regard’ employment in ‘local branches of these
organisations as reflecting the locally induced demand for their services, it is -
cléarly inappropriate to regard.the employment of their’ head ofﬁce staffs in
Dublin’ as' being induced solely. by Dublin demand. . C ;

On the Census, data available it is not possible to adjust the classxﬁcatxon in

-~ the case of - Dublin to allow “for' these factors.’ Accordmgly, there seems no.
alternative to excludlng Dublm, and restnctmg the ana.lys1s to the remalmng

26 counties. ~
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Employment Patterns in Northern Ireland

In a paper recently published by the ESRI, Black and Jefferson (1974) of
The Queen’s University, Belfast, studied employment patterns in Northern
Ireland. Although heavily influenced by the hypothesis outlined above, their
approach differs in several interesting respects from that followed in this paper.

The most obvious difference is the choice of local unit. While in this paper
we continue to base our analysis on the county, their basic unit is the “Urban
Centre”, each consisting of one or more administrative areas, with Rural
Districts grouped with the appropriate Urban Districts or County Boroughs.
"The reasons for this divergence in approach appear to be both theoretical and
practical.

On the theoretical level, Black and Jefferson are strongly influenced by the
concepts used in spatial analysis by economic geographers, and in particular
by Central Place Theory. It is true that the “Urban Centres” distinguished in
their analysis approximate more closely to the concept of a unit consisting of
town and hinterland than do most of the counties used in this study. On the
other hand, the current authors feel that if the results of this study are to have
any application in influencing decisions, it is important that the units chosen
coincide with administrative areas. This requirement is met in the Republic of
Ireland by the county, but would not be met by any smaller, constructed unit,
however well the latter may represent a true “geographical” entity.

However, this difference in aim and approach on an essentially abstract level
is quite overshadowed by the practical considerations involved. In Northern
Ireland the selection of the county as a unit would virtually preclude analysis,
through a simple lack of sufficient observations. With Antrim and Down having
to be excluded because of their domination by Belfast, Black and Jefferson
would be left with only four counties— far too little for any meaningful analysis.
Conversely, information is not readily available in the Republic to break down
employment on the basis of units smaller than the county. It might be possible,
if access were obtained to unpublished Census data, to calculate figures for
smaller units, but the benefits to be gained from such an exercise could not be
commensurate with the time and energy expended in such a task.

Apart from the choice of unit, there are two other important differences
between the Northern Ireland approach and ours. The first of these concerns
the classification of industries into autonomous and induced sectors. Mostly
this is dictated by consideration of data availability, in that the published
Census classification differ to some extent between the North and the South.
Partly it is a matter of choice, in that the catering industry, which contains
both autonomous and induced elements, has been treated by Black and
Jefferson as belonging to the induced sector and by ourselves as belonging to
the autonomous.

B
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The final, and pcrhaps most 1mportant difference between the papers
- “concerns the methods of analysis. In this paper we have built on the earlier
paper (Baker 1966) by ‘accepting that it demonstrated the applicability to the
" Republic of the hypothesis that non-agricultural autonomous employment is
~ more effective than agricultural employment in inducing service employment.
Thus while we test whether this hypothesis continues.to-appear valid, our
efforts are devoted largely to improving the formulation of the relationship and
to investigating whether it-can be used as the basis for -a partial forecasting
- model for county employment. In this exercise we consciously restrict ourselves
to the single _sbuljcc of Census employment information, feeling that any income
data which is, or may become, available could best be used to construct
alternative income multiplier models, which could be used in parallel with the
pure employment models which are presented in this paper. ‘

Faced with the very different situation of Northern Ireland, w1th its 'much
‘more dcveloped employment pattern, Black and Jefferson concentrate on the
first part of the basic hypothesis, that -autonomous - cmploymcnt as a whole

begets induced. employment,-and: pay much less attention to the second part
of the hypothesis, that there is a différence in effectiveness between agricultural
'and other autonomous employment Thus they :are seeking a degree of
constancy in the share of induced employment, while we seek the degree of
variation,-and conscqucntly they have less-need to explore alternative formu- -
lations in - thcxr Tegression analysis. Finally, this being the first application of
this type of analysis to Northern Ireland, ‘they have need to elucidate the
method by which the employment mulhpher operates, and: have accordmgly
included an analysis in income terms. ‘

These differences between the papers in ch01ce of ‘unit, class1ﬁcat10n and
analysis obviously render it impossible to include simply the Northern Ireland
information in-our analysis of employment patterns. Nevertheless, in spite of
the differences there remains sufficient. common- ground . for Black ‘and
~ Jefferson’s results and conclusions.to be of great relevance to our own findings.
While our analysxs will thus be solely in terms of the Republic, the conclusions
drawn from it in the ﬁnal section of this paper will draw also on the results of
the Northein. paper. . : : . \ ‘




Section 2

Employment Patterns in 1966

The General Pattern

TABLE I sets out the proportion of the workforce in each county engaged in
each of the major sectors discussed in the previous Section.* This table is
directly comparable with Tables 2 and 13 of the previous paper (Baker 1966),
which show the patterns for 1961 and 1951 respectively. As will be apparent
from Table 2 the sequence of counties is in accordance with the size of the
non-agricultural share of the autonomous sector which is explained below.

It can be seen from Table 1 that in 1966 there was still a great range of
variation in employment patterns from county to county. At one end of the
scale Leitrim has 68% per cent of its workforce engaged in agricultural occupa-
tions and only 5 per cent in the commercial autonomous sector, which includes
manufacturing industry. At the other end of the scale, Louth has only 17 per
cent in agriculture and 36} per cent in commercial autonomous occupations.

The range between the highest and lowest counties other than Dublin is
very different for the various sectors. Thus for agriculture (column 1) the
highest county has roughly four times the proportion engaged compared to
the lowest county. For the commercial autonomous sector (column 2) the ratio
between the highest and lowest counties is approximately 8:1. In the other
two sectors, the ratio is much lower. The share of the social autonomous sector
(column g) is just over twice as high in the highest county as in the lowest,
while for the induced sector (column 5) the ratio of highest to lowest is 2-3 to 1.

On a regional basis the pattern of variation is less marked, but, even so, the
North-East region has nearly three times the share engaged in commercial
autonomous activities than has the West region.

Compared with 1961, the share of the agricultural sector has fallen nationally
(excluding Dublin) from 49 per cent to 43} per cent. The share of the social
autonomous sector has risen marginally, that of the commercial autonomous
sector has risen by three points from 124 per cent to 15} per cent, and that of
the induced sector by two points from 27 per cent to 29 per cent. The range of

*For a more complete tabulation of employment patterns see Appendix 2.
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TABLE 1: Employment pattern by county and region in 1966
- Percentage of total at work

Count ' . : Ag"‘?tglt“” , Locally autonomous . 4‘3701%
ounty or region . — - o

puniy or region : ¢ Commgrcial-l Soctal Total S
Leitrim 6851 v 471 903 1374 T 1774
Roscommon . 6595 . 486 10°42 1528 1877
Mayo 6364 . .659 916 1574 -20:62
Longford - - 5884 '4-63 - 1146 16-09 25°07 .
Gavan 5924 .. 899 964 18-63 22°14
Galway 5598 = 852 - 1233 - 2133 - 2269
Sligo . 5244 10-26 11°33 . 21°59.° . ' 2597.
Kerry ‘5189 . 1125 11-01 22°25 2585
Laois . 4985 11005 - II°5I 22'56  27°59
Dbnegal ] . 50°16° 13'54 1066 * 2420 2564 -
Monaghan’ “sr24 1357 1127 2485 2391
Clare < 52:64 " - 14°53 - 1177 26-30 - 21-06° -
Offaly - 4829 = - 1591 .. 887 24°78.. - 26-93
Wexford . o ..4376 0 1319 ‘10°10. .. 2329 . 3295
Tipperary (North) - 4692 1427 1134 . 2561 2747
Kilkenny , 4484 . 1410 1214 - 2624 2891
Tipperary (South) .~ " 4341 1409  -12:35 . 2644 .30°15
Meath .~ - 42+64 16-55 10°09 - 2663 - . 3073
Westmeath - 3984 gor -. 1967 . - 2868 . 3148 -
Carlow 3903 . 1718 ©° 1146 2846 32:33
Limerick 30°92 1992 - 1383 . 3375 3534
Wicklow 2811 - 2068 11-07 3176 4013
Cork 2927 ' 2255 1280 ' 35'35 © - 3538
Kildare . - 3082 - 2083 1646 - 8729 3189’
Waterford . 2688 . 2527. . 1398 ..3926 . . .33:86 .
Louth L1701 : 36 56 oo 1rbz . 4818 34071
North—WeSt '« 58-69‘ L 8II . 1044 1854 0 - 22’-7‘7‘5 
West. - . 5933, 767, 1121 . - 1889 ., 2178
Midlands 1'52-_61': 929 1240 - 21769‘5 - 2570
Donegal . 5016, 1354 . 1066 2430 2564
South-East 3944 - - 1681 - 12'03 28-83 - 3173
Mid-West 4056 1718 x2wyr’ 2989 0 29°55
North-East~ = ‘3996 ' U2i-42' 1089 " 32:31 o772
South-West e 34'65 S {0 86 . ‘12:37 . 3223 . 38311
East (exc. Dublin) 34'13 - . 1928 . 1256 . 3185 . 34:03 .
Total (exc. Dublin) 4351 " _~ 1558 ‘/" 11°94 2752 2898
*Dublin: . -:_ ‘ 188 - 3146 - 1751 48:97. , _,49,-15< e
*Grand Total” 3x 76 20-66 13 51’ ‘ 3357 3467

1 Sequence determined by Table 2, col. 1.

‘Stnctly speaking, the, classification cannot be apphed to Dubhn or to; the total mcludmg Dublin.
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variation between counties (allowing for the changes in the national share of
each sector) has not changed much between the two years.

Table 1 also confirms at a glance that there does appear to be a relationship
between the shares of the different sectors. The share of the induced sector
(column 5) clearly tends to vary directly with the share of the non-agricultural
autonomous sector (column 4) and inversely with the share of the agricultural
sector (column 1). However, this apparent relationship is partly conditioned
by the fact that these three columns are complementary, having to sum to
100 per cent for each county. This would tend to impart a negative bias to any
correlations based directly on Table 1, and in order to obtain meaningful
correlations it is necessary to remove the condition of strict complementarity.

Simple Regression Analysis

For the purpose of regression analysis, the shares of the agricultural and non-
agricultural autonomous sectors are expressed, not as proportions of the total
workforce, but as proportions of the total autonomous sector. This method,
which was adopted in the previous paper, reduces considerably the problem
of complementarity, as both the dependent and independent variable are
allowed to vary between o to 100. It also accords with the actual form of the
hypothesis we are testing. The expression of the induced sector as a proportion
of the total workforce implies the assumption central to the hypothesis, that
the absolute size of the induced sector in any county depends on the absolute
size of the total autonomous sector. The hypothesis further postulates that the
composition of the autonomous sector, between agricultural and non-
agricultural activities, also affects the size of the induced sector. This is tested
directly by expressing the non-agricultural autonomous sector as a proportion
of the total autonomous sector.* The share of agriculture in the autonomous
sector is, of course, the simple complement of this, and there is no point in
including it in any tables.

- The first regression run on the 1966 data is a simple linear regression of
the share of the induced sector in the total workforce (1) on the share of non-
agricultural activities in the autonomous sector (X). The observations are the
26 counties other than Dublin. The result of the equation is as follows, with the
results of similar equations on the 1961 and 1951 data shown for comparison.
T values are in parentheses.

*Geary addressed himself to the problem of assessing the significance of the relationship between
two percentages within a system with more than two percentages at the methodological level, He tested
the point made in this paper that if X, 2" and Z are independent of one another with x = X/(X+ ¥4 Z)
(and similarly for y and 2) then z is probably independent of U where U = /(X Y). The rzu= 15
obtained using 3 sets of 25 random numbers (based on 25 counties) generated by Monte Carlo was
nowhere significant for 23 degrees of freedom and was also + (Geary 1974).
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R* SEE F DW  Tau

1966 n“(495+°(23353)§ . 17 gog 644 108 6
1961 Y:=12-87+0405X - . - . 792 - 269 963 .. 198, 16
n (8-93) . (982) L

1951 Y.=11-49+0'513X ‘835 267 12777 223 14

( 41) (rr: 30)

As ‘can be seen, the fit is reasonably good and clearly s1gmﬁcant although"
not as high as in 1951 and 1g61. It can also be seen that the slope of the
regression appears to be flattening over the years. We shall return to this point
later, when we discuss the possible derivation of forecastmg models..

In Table 2, the regression results are converted into “expected” values for
each county. These are compared with the actual values for the induced
sector, and the divergences between actual and expected are shown in column 4.
The corresponding d1vergences for 1961 and 1951 are given in columns 5.and 6.

It was argued in the previous paper. (Baker 1966) that these divergences are
not strictly random residuals, but reflect other factors which influence the level
of induced employment in the different counties but which for various reasons
* have been omitted from the regressions. It was also suggested that most of
these factors were of a persistent nature, and that accordingly one could expect
- the pattern of divergences to alter only little over time. _Comparison of columns 4.

and 5, and 6 of Table 2 confirms that most of the divergences are in fact of 2
vpcrsxstent and reasonably stable nature. “This stability of the divergences adds

greatly to the explanatory power of the' equatlons, as will be demonstrated in
Section 3. ; :

However, thereis a suﬁiment number of changcs in the d1vergences to. suggest
that in addition to the long-term static factors, there may be'a dynamic element

present. It is noticeable that there is some relationship between the rate at which
a county’s non-agricultural share of the autonomous sector has grown and the
direction of change in the divergence. The faster the former has- grown, the
more likely that the divergence has shown a negative movement. -

- 'This behaviour suggests, although it does not demonstrate conclus1vely, that
Athere may be a considerable period of adjustment before the new. size.of the
induced sector appropriate to a changed balarnce in' the autonomous sector (and-
to the continuing static factors). is reached. . This finding, if it is vahd could
have 1mportant implications for regional development policy, and we return
to the pomt 1n our discussion of forecastmg models and in the concludmg
dlscussxon :

" Before leavmg Table 2 1t is worth commentmg bneﬂy on’ the lower sect1on
of the table, dealing with IDA regions: The *‘expected” share for the reg10ns
‘is obtamed by applymg the coefficiénts derived from. the 26 county regression
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TasLE 2: Expected and actual induced sector by county and region linear regressions

Per cent
1966
. Induced sector as a percentage 196 1051
Non-agric. of total at work Pt %
share of
auionomous | popected® | Actual | Diver- | Diver- l Diver-
sector gence gence gence
Leitrim 16-71 20-84 1774  —3'10 —245 —=2°I9
Roscommon 18-82 21°58 18-77 —2'81 —2:g0 —a2-55
Mayo 19-83 2194 20-62 —i132 —089g —0-88
Longford 21°47 2252 25°07 255 -+o058 143
Cavan 2392 23-38 22'14  —I'24 —0'29 —I-03
Galway 27°59 24-67 2269 —1.9g8 —2:37 —o071
Sligo 2917 2523 2597 o074 o000 177
Kerry 30°01 2553 2585 +o32 156 4157
Laois 31°16 25°93 27'59 +166 o045 —I43
Donegal 3254 2644 2564 —o078 J-o020 o009
Monaghan 32-65 26-46 2891 —2:55 —I146 —1-16
Clare 3331 26-69 2106 —563 —2:61 —2:93
Offaly 3391 26-go 26-93 +o003 —166 —o0-93
| Wexford 3474 2719 3295 4576 4557 +892
i Tipperary (North) 35°31 2739 2747 4008 4113 AH1°15
Kilkenny 36-92 27:96 2891 +o095 —o021 —1°65
Tipperary (South) 37-85 28-29 go'15  +1-86 194 209
Meath 38:45 28:50 8073  +223 o052 —024
Westmeath 41-85 2970 31°48 +1498 —o45 151
Carlow 4233 29-87 3233 +246 4232 o048
Limerick 52°'19 3335 3584 4200 4474 397
Wicklow 5304 3365 40°13 +6:48 4491 4552
Cork 5471 3424 3538  +r14 4155 227
Kildare 5475 34°25 31-89 —2:86  —3:91 —552
Waterford 59°36 3587 3386 —2-01 —o0-24 4181
Louth 7380 4097 3471 —6:26 —584 —550
North-West 24-01 23°43 2277 —o066 —o-go o019
West 24°15 2347 2178 —169g —i170 —o0-76
Midlands 29°19 2525 2570 4045 —0'9I —0'48
Donegal 3254 26-44 2564 —080 +o20 -o009
South-East 4223 29+66 3173 +1-87 J209 153
Mid-West 4243 2993 29'55 —038 4210 4168
North-East 4471 3073 2772  —30I —I'g0 —I'49
South-West 4819 31:96 3311 +115 4181 4246
East (excl. Dublin) 4827 31-99 3403 +204 +o045 —0'13
Total (excl. Dublin) 3874 28:56 28:98  +o0'36t +o0-65t1 4084t
*From linear equation on page 22.
1The sum of the individual county divergences in the table is zero. However, the application of the
equation to the weighted figures for the State shows a positive divergence reflecting the positive
divergences in some of the larger counties,
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to the autonomous shares of each region. The autonomous share of the regions,
although based on an amalgamation of the county figures, do not in themselves
form a part of the observations used in calculating the regressions. The results
for the regions can thus be regarded as forming a semi-independent test of the
cross-section’ predictive ablhty of the regression equation. It could be argued
that the particular classification of activities adopted as suitable at the county
level is conceptually less suited to the regional level; at which the proportion
of activities induced rather than ‘autonomous should be rather higher. In
practice ‘the difference is likely to be small and the test can be regarded as
useful if limited. On the whole it appears that the regression equation can be
apphed at least as successfully on the reg10nal as on the county level. Both in
size and in: stabxllty ‘the reglonal dlvergences behave in much the same way
as the county ones. ‘

Components qf the Induced Sector

" Table 3 sets out the share of the total workforce engaged in each of the
major components of the induced sector. It is not practicable to include data
for 1961 and 1951 -on a county level* but the natlonal totals for those years
.are shown at the foot of the Table. ‘

It can be seen from the Table that not all types of induced act1v1ty show equal
degrees of variation between counties. Thus there is relatively little variation
between counties in the proportion of the workforce engaged in the first category
of retail sales. The average proportion in the three highest counties is only
50 per cent thher than the proportion in the three lowest counties. This is not
altogether. surprlsmg, as retail sales were divided into categories one and two
(as in the previous paper) on the basis that category one includes those’ types
of retailing which could be expected to be widely dispersed geographically,
such ‘as grocery stores or petrol filling stations, and that category two includes
those types of retailing which could be expected to be more concentrated in
‘major towns such as department stores and furniture shops. :

. At the other end of the scale, the degree of variation between counties is
greatest in private building and construction. In this case the average propor-.
tion engaged in the three highest count1es is practlcally three times the pro-
portion in the three lowest.

Despite these differences between the components in the degree of variation
among counties, it can be seen that there is a tendency for all components to
be positively related .to the level of development in a county. These relation-
ships can be formahsed by lmear regressxon analyms into the equat1ons shown

‘Comparable details for 1961 can be found in Table 8of Bakcr ( 1966)
TSce Appendix 1 for a detailed classnﬁcanon of retail trade:
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TasLe 3: Locally induced employment, 1966

Percentage of total at work

Retail | Retail | Other Miscel- | Building | Domestic Total
trade trade trade | Transport | laneous and con- service induced
(1) (2) services struction
Leitrim 528 1-91 261 2:25 2:21 2:07 1°41 1774
Roscommon 518 2:18 269 2:38 2:58 2752 I-25 1877
Mayo 574 2-82 315 248 2:36 2:51 1-56 2062
Longford 645 312 423 243 324 353 2:07 25°07
Cavan 6-92 2:go 3-04 2:11 191 315 2:10 22:14
Gglway 5'43 2:83 3°go 266 2-8% 343 1-58 22:69
Sligo 540 351 522 3'54 3-60 2:97 173 2597
Kerry 6-66 3+61 4-06 2:8o 2:84 377 2°12 2585
Laois 7405 341 3-36 369 337 4:02 2:68 27'59
Donegal 654 279 417 313 2:48 3'95 2:59 2564
Monaghan 6-81 363 367 2:18 2:29 329 2:04. 2391
Clare 474 2:25 324 2:52 2:447 428 156 21-06
Offaly 663 374 387 2°29 415 4+08 217 26-93
Wexford 7:61 418 522 346 358 4+84 406 32°95
Tipperary (North) 6:35 346 396 350 297 472 2°49 27°47
Kilkenny 684 366 443 294, 310 450 344 2891
Tipperary (South) %:10 302 476 312 3'39 436 3°50 30°15
Meath 638 359 441 2:70 2°99 714 352 3073
Westmeath 7°02 4-36 453 452 400 4°35 2-70 32:48
Carlow 7°99 4°20 589 277 402 396 348 32°33
Limerick 633 516 647 451 4'59 5'57 2:71 35'34
Wicklow 721 522 651 371 5'43 7:80 425 4013
Cork 644 487 695 397 451 5'96 26  35'38
Kildare 47 367 424 312 3:89 582 367 31-89
Waterford 6:34 517 633 4'19 416 469 2:97 33°86
Louth 637 550 743 422 402 5'39 177 3471
North-West 535 2:89 420 304 3+06 2+62 161 2277
West 556  2:82 357 2:58 2:65 303 157 2178
Midlands 6-40 3'34 366 307 3°46 366 2'13 2570
Donegal 654 279 417 313 2:48 395 2'59 2564
South-East 709 426 530 3'39 363 455 351 3173
Mid-West 587 396 5°01 372 364 502 2'33 29°55
North-East 6-67 416 499 2-99 2:87 410 1-95 2772
South-West . 650 457 626 369 411 544 2'55 3311
East (excl. Dublin) %01 412 500 3:16 4705 6-89 3-80 34°03
Total (excl. Dublin) 6-39 3:85 4°90 327 348 4°57 2'52 2898
Total 1961 614 348 512 316 2-87 3412 310 26-99
Total 1951 512 337 520 307 2:30 320 421 2647

in Table 4, where X represents the non-agricultural share of the autonomous
sector. The 1961 and 1951 relationships are shown for comparison.

It can be seen that there is a significant relationship for all components
except retail trade (1) and domestic service, and even these two possess a positive
coefficient. Comparison of the 1966 equations with those for 1961 and 1951
shows that the tendency for the slope of the equations to flatten which was




‘TABLE 4: Linear equatzom‘ by category of mduced employmmt

Results as pmmtage of ‘total at work '

- 11966. B

E ‘ig61i

Domestic Service

+(9°56) (9-08)

(10-15) (10°90)

(9-23) (12°16)

: - "1951 -
Rctail Sales 1 = 568+0-021X R? -103 = 515+0-032X R? -254 Y, = 3‘75+64019X R -641
o (329 (e o (43008 . - (r7-22) (6-75)
Retaxl Salcs 2 Y.=1 ‘4140 661X ‘R ;52 7. = 12840 063X R? 799 Y, = 1-19-+0-074X R* 720
(513) @75 . (38)(oe2) (g31) B08)
Totachtaﬂ Salcs = 7'10-4-0° 082X R? 527 . . ¥, = 645-0005X ‘R? -623 ~-2’ = 4-94+}o0° 123X1 R2 .458
. (II 72) (5037) (12 62) 651) . 0 (1r9o) (89r).
Other Tradq Tc = 1-47+0093X R? -721 Y, = 1-47+0-100X R? -686 Y, = 2 34+o ogoX "R? 578
oo e (et @) © II) (747 . . (512) (5794)
Transport Tc = 1-66+0039X “R? 513 Tc‘= I 29+o 053X R? 656 Tc = 1-06+0069X R® 665
- - (558) (5722) - ~ (489) (697) - (363 (712
Miscellaneous 7, = 1:6240-046X R? -531 . . ¥, = 1-104-0" 050X ‘R? -715. ¥, = o4740062X R® 691
T (479) (5°41) ST @ed) (o) : - (189) (754) -
Buildiﬁg a.nd« - Y, = 1:63+0073X R? 549 T = 1-16+‘0-054X R? 633 = 7, = 0g0o+0081.X R? 679
Construction (305) (536) .- T .(412) (665) . . o (270) (7°34)
Domcstic?Seifvice T ‘= 1-46-+0-029X R? -188" Y, = 1-41+0-053X R? -318 7, = 178+4-0088X R? -426
: R (330) (260) . o (274 (350) . (297 (448)
Total Induced - Y, =14:95+0 353X R 17 7, :12-80'+Q-405X R2 792 Y, =11-49-+0-513X R? -835
T (8+60) (8-03) . (893) (982) ' (841) (11°30)
Induced excluding 7, =13:48+0-323X R? -765 Y, =11-39+0352X R? -825 = g7140425X R? 854

" N.B.—Figures in parentheses show ¢ values.
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- FLALLLSNI HOYVASTA TVIDOS ANV ‘DINONODZW?E.L



EMPLOYMENT RELATIONSHIPS IN IRISH COUNTIES 27

noted in the case of the total induced sector, applies also to most components
of the sector. Only in the case of building and construction is the slope of the
regression line steeper than in 1961, reflecting the marked increase of employ-
ment in this activity, especially in the more developed counties. Curiously, the
marked serial correlation of residuals which was noted in the case of the
induced sector as a whole does not appear to be present in the case of its
individual components.

When the equations set out in Table 4 are applied to the non-agricultural
proportion of the autonomous sector in each county and region, a set of
“expected’” employment proportions for each component of the induced sector
is obtained. Table 5 shows the divergences between this expected pattern and
the actual pattern-in 1966.*

These detailed divergences remained remarkably stable between 1961 and
1966. Of the 156 observations (counting retail trade as a single component),
only 29 showed a change in the sign of the divergence between the two years,
and in over half of these the actual change in the divergence was less than
o-50 per cent of the workforce. In a further 18 cases the divergence changed by
more than o'50 per cent although retaining the same sign. In the remaining
109 cases both the sign and the order of magnitude of the divergence remained
the same in the two years.

The conclusions drawn concerning divergences in the earlier paper (Baker
1966) would therefore appear to remain valid. Domestic service continued to
conform to a geographical pattern which largely overrides economic relation-
ships. The influence of large towns and proximity to Dublin continues to be
reflected in the patterns of retail trade (2) and other trade. Income factors,
particularly where .industrial earnings are significantly different from the
national average, or where agricultural incomes do not conform with the level
to be expected from a county’s development ranking, could account for some
of the deviations in either direction. Multiple occupation. could still account
for some negative deviations in the western counties, where a proportion of
retail trade is in the hands of part-time shopkeepers whose principal occupation
is farming.

Other specific factors, such as the location of railway activities and electricity
generation, are reflected in the high positive divergences for transport in
Westmeath and miscellaneous services in Offaly. Commutingt probably
accounts for some of the large positive divergences in Wicklow. Private sector
building and construction tends to reflect geographical location and the rate
of change in economic circumstances as well as the actual level of economic

*See Baker (1966), Tables g and 15, for comparable results for 1961 and 1951.
N TThis Census figures are based on the county of residence of the worker, not on the county in which
e worl
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TABLE 5 Dwergerwes JSrom. estzmate by linear: eguatwns, 1966

Y

Pm'mtage o total at work

divergences, and Clare has a small positive divergence in this sector, in marked

Retéil | Retail | Other |~ | - Miscel-" | Building | Domestic | Total
. trade ; | ‘trade- | trade | Transport | :laneous: .| - and con-- service |, induced
‘ services stmctwn '
@ | @ ! .
Leitrim —0'75 - —0'52 ‘ —0°25 ' —o0-07 -;6-19 ‘078 —0'54 ;-3‘16‘
Roscommon - =0'g0 . .—0'38  —~0'34: —o0-02. - 4008 = —048 -—076 —2:81
Mayo —0'36 - 4020 4003 to03  —018 —0°56 —0'48 —1'32
Longford “+4o31 4040 +4098 - —o0-08: 4062 = 4034 —002 4255
Cavan - » =073 4003 —04r . —049, —0:82 = —o22 —006 —I24.
Galway . —084 . —027. ~\'-Fd-14 —009. ., —0 03> —021 - . —0:68. | —1:98
Sligo —o90 +o032 +133 4073 4062 . —o78 —0'58 +o074
Kerry +028 +o0'37 4010 —004 ~ —018 —0'04 . :—021 4032’
Laois o071 4010 . —0'69 . +o080 - 40°30 . 4012 4031 +1:66
*Donegal —o0:17 .. —061 " +o00 +o19° ~ —065 —o'05 4018 —o0'78
Monaghan L oy +o-23 —o'51 =07 —085 —o2  —0'37 —2'55
Clare v =165 ~I'1g" =099  —045 . —070  +o023 —087 —563,
Offaly , . 4023 4026 —041 —0+70 4095 _ .—002 —028. +0-03
Wexford - Fr1g 4065 4087 4043 ‘4035 4068 +r59 176"
Tipperary (North) —008. —011  —044 4045 —o02g - .4052 4000 4008,
Kilkenny - +038 . —000  —o0'10. - —0'17 . —024 . .+018 . +o0go ‘-|'-o'95'
Tipperary (South) +o062 - +020 . 4015 003 +o-01 —o0-02. ‘4094 +1-86
Meath : =012 -—0'17 ' —0'24 - —0'47 —0'42 . +2'71 +034 +2'23
Westmeath 4045 4040 —041 4121 4043 —0'32 . 4002 +1-78
Carlow ) +1:41 = 4021 4091 —0'56  +o44 —o 75 4079 4246
Limerick +0'46 4056 4067 - +080 . -40°55 7 +o 15 —0'27° +2°00
Wicklow - 4040 4057 4064 .—004 - 4134 - 4231 .- F125 +648
Cork™ | —or +o12- 40795 ' . 4016 +0°35 4035 |~ —036 114
Kildare © 4063 —108 —1-77 —o069 = —o27. ~ +o21.  +o062 —~236
~ Waterford ... =060 4014  —006 +o20 —0'22 . . —1-26 - —o0-22 —2'01
Louth . —088. —041 —015 —034 o —r103  —161 ' ~—18 626
North-West ' ——084 4002 k+o-74, 4044 - +033  —o075  —0'55 —066.
- West : —063. —0°06 * 4010 —0°03 © —0'09 _—0°36 —o059; —1'69.
Midlands +o'10  +o15 —o-23  +o26 | Fo47 —0'09 —0'18 4045
Donegal +o17 . —050 4001 +o1g. 065  —o04 +018 —0-80
South-East ©.+4o51 o27 +o033 +o0-07 +0-05 —o'15 - +0'82 . 4187
Mid-West =071 —004 +003 +o0°:39 +o005: +o0'31 . —0'37 O 38
North-East . +0'04 5+o~92 . —018 | —6;43‘ —0-82 —o0-78 —0'81 —3-01
South-West : —o0-21 - 4022 +o0-80 4014 ' +026 . +o3r —o0'31  +1°15
East (excl. Dublm) ‘4031 —0'23 . —0'47 = —0°40 +o19- - +175 +033 « +2°04,
Total (cxcl; Dublin)I —0'10° : i+p-68 +’o-2‘2‘ - +‘o-09 : +o-96' +o12 —,-6'07 : +o0°36
development. Thus Wicklow and Meath exhibit exceptionally large positive

contrast to the large negatwc dlvergcnces in. all other induced activities.
Finally, the tendency noted in Baker (1966): for there to be an .apparent
‘cross-induction effect still seems to apply. A marked divergence in one induced
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activity has much the same effect as an alteration in the balance of the
autonomous sector, and thus tends to be associated with divergences in the
same direction in other induced activities.

Social and Commercial Autonomous Sectors

The analysis so far has largely been a repetition of that in the earlier paper
(Baker 1966). It seems fair to conclude that the results for 1966 confirm those
for 1951 and 1961. The basic hypothesis seems to stand up fairly well under
the test of simple regression analysis in each of the three years, and the change
over time in the values of the coefficients is itself quite compatible with the
hypothesis. The general stability of the divergences between actual and
predicted values of the percentage of the workforce engaged in induced
activities confirms the impression that these divergences reflect important
factors which are known to exist but cannot conveniently be incorporated in
regression analysis.

However, as was explained in the introduction to this paper, it is felt that
the use of simple linear regression alone may obscure some part of the relation-
ship between the composition of the autonomous sector and the size of the
induced sector, and that alternative formulations should be tested.

In describing the hypothesis it was pointed out that the non-agricultural
autonomous sector comprised both commercial activities such as manufacturing
industry and tourism, and social activities such as education and medicine.
We feel that the rather heroic assumption that both types of autonomous
activity have similar effects in inducing employment should be tested.
Accordingly, a multiple regression has been run for each of the three years
with commercial and social activities share in the autonomous sector as
separate independent variables.*

The resulting equation, with X, = share of commercial autonomous
activities in autonomous sector, X, = share of social autonomous activities in
autonomous sector, and ¥ = proportion of workforce engaged in induced
sector, are:

R? SEE F DW Tau  x?

1966 ¥ =12-75-+40'308X;--0-540X, 721 301 3333 128 8 3802
(4'97) (5:30)  (3-20)

1961 ¥ =10'94-}0'364X;-+0-573X, 792 2770 4857 2113 16 3057
(4-48) (6-25)  (3-24)

1951 1,=10'12-}+0463X,+0645X, 836 266 6490 244 14 405
(543) (7719)  (4'94)

*Because of the stress so often placed on manufacturing industry in regional analysis and planning,

the share of manufacturing alone in the autonomous sector was also tested. However, the results were

very similar to, but slightly less significant than those for the wider commercial sector, and do not
appear to be worth recording separately.
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It can be seen that both the overall fit of the equations and the values of the
intercepts-and coefficients are very similar to the simple regression. As in the
simple regressions also, the fit has slightly deteriorated as the slope has flattened
over the years. o '

With regard to the coefficients it is rather surprising that the coefficient for
the social autonomous sector is larger than that for the commercial. This would
appear to imply that the social autonomous activities have a ‘more powerful
effect in inducing further local employment than the commercial autonomous

activities, such as manufacturing industry.:In‘\fact the difference between the

coefficients is too small, and the definitions too arbitrary, for such a conclusion

to be drawn with any confidence, especially as there is some degree of multi-
collinearity present in"the equations. However, the analysis does ‘tend to
demonstrate that the employment-inducing effects of the social sector is not
obviously weaker than that of the commercial, and this could undoubtedly
have relevance to the formulation of regional policy. . R

As in the case of the simple regressions, the “predicted” percentages of
induced employment in each county have been calculated from the equations,
and ‘compared with the actual proportions.* There is very little difference in
the results obtained from the multiple and simple regressions. The only major
difference is in the case of Westmeath, where the positive 1966 divergence of
the simple regression becomes a smaller negative divergence under the multiple
regression. This is because an unusually high proportion of Westmeath’s non-
agricultural autonomous. sectoris ‘social rather  than commercial, so that the
higher coefficient of the social autonomous sector results in a higher predicted
value of the induced sector. : ’ ¢

Non-Linear Relationships =~~~ R : -

" There is no -particular reason why the relationship between the composition
of the autonomous sector and’ the - induced sector should be linear. In fact
the evidence of residual autocorrelation in the 1966 linear equation, and
in particular: the tendency. for counties at either end of the development
spectrum to exhibit negative divergences suggests that the true relationship
might be curvilinear. Various non-linear relationships have accordingly been
tested. IR SRS
A semi-log formulation, where the proportion of the workforce in the induced
sector is regressed on the log of the non-agricultural share of the autonomous
sector is encouraging. This yields the equations: .- cot s

“‘Th‘e divcrﬁcnoa o'b&ineci I;y the m‘ult"if:le' t"egrasion andby alternative qumdatiom of thg sirﬁple

regression are shown in the gppendix to this chapter.
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Rz SEE F DW Tau

1966 ¥ = —20'584-31'542 log;q X 78 264 904 132 10
(400) (9°51)

1961 ¥ = —21:95+32'413 log, X 853 2+26 1463 2:59 15
(5:50) (12-09)

1951 ¥ =—22-08+4-33-964 log;q X -869 2:38 166-7 250 17

(5°91) (12°91)

This has a considerably better R? than the linear regression equation, as
well as a higher F value and lower SEE. This better fit is not altogether surpris-
ing, as the log-linear relationship implies that as a county becomes more
developed, so a given change in the non-agricultural proportion of its autono-
mous sector has a smaller effect on the size of its locally induced sector. Such a
result could well be expected on theoretical grounds due to economies of scale
in the induced sector and to competition between the autonomous and induced
sectors for the non-agricultural labour force.*

While the semi-log relationship tends to result generally in smaller diver-
gences between actual and expected levels especially at either end of the range,
in only four counties in 1966 is the sign of the divergence different from that
produced by the linear equation.t Moreover, there again appears to be
considerable stability over time in the direction and size of the divergences.
The results of the semi-log analysis thus tend to reinforce the arguments put
forward earlier that the divergences can largely be explained in terms of
specific local factors.

If semi-log regression analysis is applied to the components of the induced
sector, the following equations result for 1966:

R SEE F DW  Tau
Retail Trade ¥, =-—1-38+7481log X 597 *976 38-0 2:09 12
(0-74) (6:17)
Other Trade -=—06194-6963 log X 689 745 565 1-86 10
(4'31) (7°52)
Transport Y, =—2-08+3372log X ‘511 521 272 2:'49 15
(207) (521)
Miscellaneous ¥,=—2'89-+4-045 log X 548 -581 314 I'55 9
(2 58) (560)
Building and  ¥,=—589-+6:632 log X ‘599 -861 384 182 12
Construction (3'55) (6+20)
Domestic Y,=—213-+3033log X -296 720 11°50 1-62 14
Service (1°54) (339)

*There are also purely mathematical grounds for expecting such a result, as complementarity
becomes more important as the proportion engaged in agriculture becomes small. Indeed in the extreme
case, when there is a very small proportion of the autonomous sector engaged in agriculture, a further
rise in the numbers engaged in non-agricultural autonomous activities could not in itself increase the
proportion of the workforce in the induced sector, although of course it would be expected to increase
the volume of induced employment. :

1The divergences obtained by the semi-log equation are shown in the appendix to this Section.
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Comparison of these equations with the corresponding linear equations set out
" in Table 4 indicates that for the components- of retail trade, miscellaneous
services, building and construction and domestic services, the seml-log equa-
tions produce slightly the better fit. When divergences are calculated they tend

to be smaller than those derived from the linear equations, but are generally

in the same direction and size order as the linear d1vergenccs ,
Thus it appears that the semi-log formulation is superior to the linear on

the’ standard statistical tcsts and may be srgmﬁcantly better at explamlng the .

 size and composmon of the induced sector in countles ‘at_either end of the
development spectrum. However for the great ma_]orlty of counties it appears
to make little pracﬂcal dlfference whether the sexm-log or thc hnear formula-
tion is adopted. = - :
Another possuble formulatlon is the double log regressron, where the log of
the induced sector is regrcssed on thc log of the non-agncultural share of the
autonomous sector. This y1elds the equations:

I966 logf-— 657+ 507 logX 789 . 042 947 = T3 8
o (B1g) (973) L

1961 logT e 586+ 553 log X o -867f’ -037 -.163.9° 241 16

(9 10) (12:80) - e Cn S

1951 logT — 574 4 ‘584 log X o 894 036 21_1‘73' 270 16

(1006) (14- 54)

Once more the. dlvcrgences* are- s1rmlar in pattern to those observed for the
other formulations. The divergences tend ‘to:‘be ‘rather smaller than those
resulting from the linear or multiple. regressmn equations, but slightly larger
than those of the semi-log equations. As in the case of the linear equations
there is strong evidence of residual autocorrelation'in 1966.
As the double-log formulation appears to offer no advantagc over the semi-
log on standard statrstrcal tests, and only a margmal advantage over the linear,

as it is not entlrely acceptable on grounds of economic theory,T and as it is so

much more cumbersome .to use, there seems little point in usmg it for an
analysis of the separate components of the induiced sector. .
“The final formulation attempted was a quadratic function, but this resulted

in a poorer fit than the simple linear equation.:As thére is no sound theoretical
reason to cxpcct a quadrauC rclatronshlp, thrs formulatron has bcen I‘CJCCth o

‘Shown in thc Appendrx to thrs Sectron S

$The. fact that the double-log regression line. passa through the orrgm 1mpha that a purely agr1-~
cultural autonomous sector would induce no further cmploymcnt at all Thxs wou.ld seem contrary to:

common sense and’ observatron

"R* SEE ' F ' DW Ta
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Appendix to Section 2
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TasLE A2.1: Expected and actual induced sector by county and region multiple regression

Percentage of total at work

l

1966 1961 1951
Expected* Actual Divergence | Divergence | Divergence
Leitrim 20°45 17°74 —2°71 ~-2°01 —1+76
Roscommon 21°53 1877 —2-76 —2-78 —2°42
Mayo 21-54 20-62 —0:92 —0-36 —o0-28
Longford T 22:92 2507 +2-15 +or17 +1-02
Cavan 2300 22°14 —0-86 —+0-04 —o0-80
Galway 2510 22-06 —2:41 —2°70 —0-76
Sligo 25°30 2597 +o0-67 —0°03 +1-82
Kerry 2545 25-85 o040 +1°51 +1-60
Laois 26-05 2759 +1:54 067 —1°46
Donegal 26-11 2564 —047 4045 -+0'54
Monaghan 26-25 23°91 —2:34 —1°52 —1-16
Clare 2648 21-06 —542 —2°g0 —2-99
Offaly 26-02 26-93 o091 —1-02 —0°41
Wexford 2696 32°95 +5'09 -+ 566 +2-91
Tipperary (North) 27:27 27:47 --0-21 +1-44 +1-22
Kilkenny 2810 28-91 +-0-81 —0'32 —177
Tipperary (South) 28-53 g0°15 +1-62 +173 +1-37
Meath 2798 3073 +2+75 +o048 —0°27
Westmeath 32°31 31°48 —0-83 —2-32 —0-23
Carlow 2973 32-83 +2-60 +2:57 ~+0-68
Limerick 33:80 3534 +1-54 +4-25 +3-86
Wicklow 33'39 40°13 +6-74 +4'79 +5'19
Cork 3421 3538 +1-37 +1°44 +2:47
Kildare 3524 31-89 —3°35 —4°18 —7:12
Waterford 3596 3386 —2-10 —0°'59 4149
Louth 3962 3471 —4'92 —4'74 —3-81
North-West 2329 2277 —0°52 —0°75 —0°40
West 2352 2178 —174 —1-63 —0°49
Midlands 2563 2570 —+o0-07 —I1'10 —0'62
Donegal 2611 2564, —0°4Y9 4045 +0°'58
South-East 2986 3173 +1:87 +2-01 +1:41
Mid-West 30°02 29'55 —0'47 +1-87 +1-64
North-East 3003 2772 —2:31 —1°41 —0-89
South-West 3190 33°11 + 121 +173 +2-62
East (excl. Dublin) 3205 34:03 +1-98 +o0-21 —074
Total (excl. Dublin) 2859 28:98 +0°'39 +o0-31 +o0-92

*From multiple equation on page 29.

c
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TABLE A2.2: Expected and - actual . induced sector by county and region semi-log regression
: i Percmtagz qf total at work :

s

1966 - o | 1961 | 1951

Expected"‘ Actual ,,,Divﬂgehce " Divergence - D‘ivergence

Leitrim : 1799 1774 - —o0-25 +o056 - 4110
Roscommon - 19-62 1877 =085 " —o72 . —066
Mayo . e - 2034 2062 = | o028 +123  ° H-2-23
‘Longford L 2143 2507 - - +364 +126 168
Cavan® = = 0 . t22qgr 2214 —0'77 +0-56 —or 58 R

Galway : Lo 24486 2269\ ;:;—“2 ‘17 —252 —073‘,

Sligo - : 2562 - 2597 ~ .Fo035 = —065 +132°
Kerry , R . 2bor - 2585 —016 +r120  H129 -
Laois - 2653 2759 4106 - +o036 —2:64
Donegal A VALt L2564 . —1:48 —047 —057
Monaghan _— L2717 : 28491 -+ —g26 —2°15 —2:08
Clare . - L 2744 . 21-06 ~—6-38 —2:81 . —g26 ..
Offaly- ) Ce7bg 2693 =076 —2:65 = —2:14 .
Wexford 2802 © . ,32:95 +493  +467 +r7n
Tipperary (North) : 2824 27:47 . - =077 +0-34 ° . +o0-09
Kilkenny " 2885 2891 . .4006 | —r125 . <288
Tipperary (South) . 12019 3015 . . 096 . +088 - +o087 °
Meath o241 - 80373 ~+132 —049 1 —I'45
Westmeath - .~ -30'57 3148 . Fo-91 —148 +o035
Carlow o . 8072 1 82:83  +rbr.  rgr =085
Limerick - ' © 3359 3534 +175 +400 ° 4333
‘Wicklow ~ 3381 4013, +6:32  +4'55 +55r
Cork . . T S 8424 3538 © 1014 +145 +2:15
- Kildare - 3425 3189  —236 =413  ~537 °
Waterford _— 8586 ~33:86 . —150°  J018 +2-23
Louth: S " 3834 cigqeyr - =362 . —2:54 - —I'1§
"North-West - 22:96 -~ 227 - —or1g . -—o6o 4089
West - - C 2304 2178 =126 . —1-05 .-40'39
Midlands ci 2564 ~'25°70 “t006 - —146 —1-33 "
Donegal S a1z o 2564 T —1+48 —048 —056
South-East """ .'gor6g 3173 4104 4107 +04r
Mld-WCSt T 1_':‘30 76 29° 55 =121 +1°06 "+'o-'4.6" ‘,‘
North-East . 78148 27 72 .. —876 —2:86 . —2:62 .-
South-West - © ' 32'50 ‘8311 A4obr 4107  +153
East: (excl Dublm) 3252 . 3403 1051 —0:31-. —082,

Total (excl. Dubhp) | 2951 ,v§>2.8"g8, o fg453 -—039 ,79-37"‘_};

*From semi-log equatioﬁ on page 31, T S PP SRR PTI
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TaBLE A2.3: Expected and actual induced sector by county and region log-log regression
Percentage of total at work

1966 1961 1951

Expected* Actual ' Divergence | Divergence | Divergence
Leitrim 18-93 . 1774 —I'19 —0-64 —0°49
Roscommon 20°11 1877 —1-34 —1°45 —1I1°39
Mayo 2062 2062 —0'03 054 +0-75
Longford 21°50 2507 +3-57 +1-31 +1-88
Cavan . 221 2214 —0°53 +0'53 —0°49
Galway 2441 2269 —1I93 —2°10 —039
Sligo 25°11 2597 -+0:86 —0°05 +1-87
Kerry 25°48 2585 +o0-37 +1+70 +1-76
Laois 2597 . 27°59 +1-62 +0:28 —185
Donegal ’ 2655 2564 —0-91 +o-13 008
Monaghan 26-59 2891 —2-68 —154 —1'34
Clare 26-86 21:06 —580 —2:3%7 —2-9%
Offaly 2711 26-93 —0-18 —2°00 —1-35
Wezxford 2744 32:95 +550  +532 +2:50
Tipperary (North) 27-67 ‘2747 —0°20 -+o'g7 +0-87
Kilkenny 28:30 28-91 +0:61 —o063 —2°14
Tipperary (South) 28-66 30°15 +1°49 +1°48 +1-60
Meath 28-89 3073 -+1-84 ~+o'15 —+0-67
Westmeath 30°16 3148 --1-32 —1I1°00 -+0-99
Carlow 3033 3233 +2-00 +r77 025
Limerick 3373 3534 +161 +4°16 4351
Wicklow : 34°01 40°13 +6-12 4425 +523
Cork 3455 3538 ~+083 +1°10 +1-95
Kildare 3456 31-89 —2-6Y% —4'39 —586

Waterford g6-00 3386 —2°'14 —0'54 4165
Louth 40°21 3471 —5'50 —5°05 —4°12
North-West 2275 2279 +o0-02 —0'36. 4085
West 22-82 21-78 —104. —0'g8 +o0-'10
Midlands 2511 2570 +0-59 —0-88 —o0°60
Donegal 2655 2565 —0°g0 4013 ~+0-08

South-East 30:30 | 3173 +1°43 +1-55 +099 .
Mid-West 3037 2955 70-82 4168 +1°22
North-East 8119 27:72 —3°47 —2-46 —2+01
South-West 30°40 8311 o071 +1-24 -+1-95
East (excl. Dublin) 32:42 3403 161 —0°'I1 —o0-60
Total (exél. Dublin) - 29-00' - 2898 . —o0w02 ., H4o21 . 4042

*From log-log equation on page 32..
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’Emplb}}men't‘PLattems in 1 971

IN this section a brief outlme of the 1971 patterns is presented. As will become
apparent, these ‘are not greatly dissimilar to the 1966 patterns described in-
the previous Section. Consequently the discussion in this Section is much
briefer, as most of the comment relating to 1966 remains valid for 1g71. '

It can be seen from Table 6 that'the continuing decline in agricultural
employment has. led to a downward shift inthe degree of dependence on
agriculture in every county The proportlon of the workforce engaged in.
agnculture now ranges from 12-6 per cent in Louth to just over 60 per cent
in Roscommon, which has replaced Leitrim as the county most dependent on,
agnculture The same two counties occupy top and bottom. positions- in the

- proportion of the workforce in commercial autonomous employment, where:
there has been a substantial upward movement with every county showing an
increased proportion and the natlonal average (excludmg Dubhn) an mcrease
of almost 3 per cent. ‘

Socna.l autonomous employment has also shown a universal i increase in the
proportlons engaged, although the increase is rather smaller at 1-6 per cent
on a national basis. Westmeath contmues to have the h1ghest proportion 1n:
this category, and Oﬁ'aly the lowest.:

The proportlon in induced employment also rose .in all counties, with an,
average rise of 2:1’ per cent. Wicklow remains’ the county with the highest.
proportion of induced. employment but Roscommon has replaced Le1tr1m at
the bottom end of the scale. D o

One result of these general movements in employment patterns between;
1966 and 1971 has been a fall in the ratio between the top and bottom counties
in each form of non-agncultural employment Thus in 1971, the ratios were
6+2 to 1 for commercial autonomous, 2:0 to I for socxal autonomous and 1-9
to 1 for induced employment In the case of the autonomous employment
‘categones, this narrowing-of the. ratios does not appear to be very significant, -
as the length of the range: between the: h1ghest and lowest increased for com- l

- mercial and remalned virtually unchanged for social autonomous employment.

However, in the case of induced employment the narrowing of the ratio does
appear 1mportant Itis accompamed by a 51gmﬁcant reductlon in the length

“_36p
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TABLE 6: Employment pattern by county and region, 19471

Percentage of total at work

37

|

Locally autonomous

Agriculture, . . Locally
ele. Commercial |  Social Total induced
Leitrim 59°45 7-10 11°35 18-44 22°11
Roscommon 60-32 6-42 11°9% 18-39 21-29
Mayo 5708 847 11°42 19°90 2302
Longford 5175 856 13:38 21-94. 26-31
Cavan 51-80 1292 11-24 24°15 24-05
Galway 4851 1063 1520 2585 25-66
Sligo 44°59 1314 1308 2622 29°19
Kerry 4470 1503 12:56 27'58 2772
Laois 4420 13'15 13°17 26-32 2948
Donegal 4259 16°56 1247 2903 28-38
Monaghan 42-62 19:82 12-81 32:63 2475
Clare 4505 18:14 12:98 31°13 23-82
Offaly 4310 17°04 10°52 2756 2934
Wexford 37°10 16-02 1173 27°39 35°50
Tipperary (North) 40°49 18-21 13'56 3177 2775
Kilkenny 38-03 17:84 13°33 3177 30-80
Tipperary (South) 38-24 16-37 13-76 3013 31-62
Meath 34-98 1948 12°52 32+00 3303
Westmeath 34-85 10°32 21°15 31°47 3368
Carlow 3380 20°51 1315 3366 3254
Limerick 2636 2129 14°41 3570 37°93
Wicklow 22°'33 24°49 12:09 3658 41°09
Cork 24°54 23°92 1464 3856 36-g0
Kildare 2528 2453 17:29 41-82 32:go
Waterford 22°05 28:98 14°50 4347 34°47
Louth 12:58 3965 13-06 5270 3472
North-West 50°17 10-88 12:42 2330 26-53
West 52°13 973 13-60 2332 24°54
Midlands 4675 11-18 14-08 2526 2799
Donegal 4259 1656 12+47 2903 28-38
South-East 3353 20-06 1318 3324 3323
Mid-West 34-64 19-76 13-82 3358 3179
North-East 32-80 26-05 1243 38-47 28-73
South-West 29'25 21-85 14°14 36-00 3476
East (excl. Dublin) 2774 2277 14+02 36+79 3548
Total (excl. Dublin) 36-89 1844 1358 32-02 31-08
Dublin* I-51 3023 19'24 49°47 4902
Grand Total* 26-35 2196 1526 3722 3643

*See reservations to Table 1.
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of the range bctween hlghest and lowest and by a tendency for the counties -

with the largest induced sectors. in '1966 ‘to ‘exhibit the smallest increases in

1971. This provides further evidence in favour of the hypothesis that there may -

be a ceiling on the proportion of the workforce engaged in the induced sector,

and that as’this celhng is-approached so further changes in the composition of
" the autonomous sector have little impact on'the induced sector. -

As with the 1966 data employment in. the non—agmcultural autonomous
sector was expressed as a percentage of all autonomous employment and' the
resulting ‘variable used as the 1ndependent variable in two simple regression
models, one based on a hnear relatlonshlp, the other on a seml-loganthrmc
relationship. o

Table 7 gives. the results for both forms of equatlon alongside the results
obtamed from regressmns for earlier years :

| Tmf‘i;:?: Remltr Qfli”“’,' a"defﬁmilbgvafithm‘ic regressions for 1971 compared wzth ’oﬂie’r jé&is '

- LGear ’ Semi-log -~

1'9'55: 1961 1966 \197‘1. 1951 ‘| 1961 1966 l 1971

Intercept - 1149 12‘87 14°95 16- 37 —=22° 08 \~——2r~g‘5 —20'58 ——-228
e () (841) (8 93) (8 60) {7: 85) (591) (550) (4-00) (3 30)

Coefficient = 0'513 0405 ' 0'353 ~ 0:305 33:96° 3241  3I54 3242
O 36) (982) (8-03) - (580) (12:91) - (12-09) (951) * (7°66)
AGRY 835 qoa a7 6gq 869 853 g8 bgy
.SEE ' . {267 269 ' 304 - §II 2:38° 226 267 287 .
F-value ;127-7'.. 96 3 - 644 46-2 - 16677 146°3 904 5861
DW - . 2wy x 98 108 190, 250 ‘259 1:32. 218

Tau = . . 14 /16 6 10 7. - 15 10 10

The fit continued to be reasonably good and clearly s1gn1ﬁcant but less-so
than in 1966 which was 1tself less good than previous years. The evidernice that
the slope is tendlng to ﬂatten, and the’ relatlonshlp to weaken, contlnued to
mount.; There seems to be a “tendency for 1nduced employment to: stablhse
around 35 per cent as- the county becomes more’ developed There was no
‘change in the proportion of induced employment in Louth between 1966 and
1971 and only a margmal increase in ‘Waterford. In Northern Ireland Black
and Jefferson reported no. instance of 1nduced employment in excess of 36 per
cent though incomes.are ‘much higher in- that part: of Ireland and the proportion
in agrlculture thcre in 1966 much lower than 1n the: Repubhc ‘Nevertheless
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for most counties in the Republic, the hypothesis that the proportion of the
autonomous sector which is non-agricultural is a major determinant of the
size of the induced sector continues to be supported by the 1971 analysis.

While the value of the various parameters convey an impression of a looser
fit of the regression line to the data, one favourable aspect of the 1971 results
has been the higher values obtained from the Durbin-Watson and Geary Tau
tests compared to those obtained for 1966. These are very much in line with
the earlier years and suggest that the presence of considerable serial correlation
in 1966 was due to some unexplained factor which operated in that year.
A possible explanation may be that while certain types of induced employment
are subject to long-term trends in social habits and technology, for example,
domestic service and employment in the electricity supply industry, others may
have been more influenced by cyclical factors, for example, building and,
perhaps, specialised retail trading. If this is so, observed changes may reflect
the points on the cycle at which the various Censes have been taken. The
Census of 1966 probably reflects the period at which the Republic came closest
to full employment in the last two decades. Induced employment in a situation
of relatively high employment levels is likely to be different from periods in
which the general level of employment was lower and which would tend to
promote underemployment in family business. This has been the case in many
Continental countries.

The Linear Equation ,

Table 8 presents the non-agricultural autonomous sector as a proportion of
total autonomous employment. ‘These figures are used with the linear equation
to forecast the expected proportion in induced employment in each county
and the forecasts in turn compared with the actual outturn. As before, the sign
of the residuals is of major interest, given the hypothesis that divergences reflect
other factors that have inductive power in specific counties and are therefore
not strictly random. Between 1966-and 1971 only two counties changed their
sign, Kerry and North Tipperary. For the first time both displayed negative
divergence but this was not surprising given the trend over the previous fifteen
years in which the size of the positive divergence had fallen almost to zero.

Six counties had large divergences in 1971 and four of these were the same
as in 1966—Clare, Wexford, Wicklow and Louth. Limerick had a reduced
divergence in 1966 but in 1971 was back to the levels of 1951 and 1g6r1.
Monaghan’s negative divergence had been growing in earlier years but
increased sharply in 1971. In general, the stability of the divergence pattern
confirms the belief that they are related in the main to long-term geographical
and economic factors.

However, if the changes in individual divergences are examined, the first
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. TABLE 8: Expected ari(( actual induced sector, 1971 linear equation
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30'54

- Per cent
o o xgjx V196>6
- Non-agricultural Locally induced as a percentage .
" share of ¢ . " of total at work " | Divergence
autonomous - N Emve —
. Sector - . | Expected _ 5 - Actual lDivergence
Roscommon, ‘23-3'7 2349 - ‘2129 - —2:20 —2-81
Leitrim 2368 2359 - 2211 —148 —3°10
Mayo . 2585 . 24°25 23'02. . —I-23. —1'32
Longford 2977 25'44 26.31- .. 4087  +255
- Gavan < 3180 . 2606 24°05 —2°01 —1-24
Galway 84 26:96 25:66 —1-30 - —1-98
Sligo 3703 27+66: 2919 +153 4074
- Laois . 8732 2774 . 2048 ~+174 . +166:
Kerry - <..38:16 2800 . 2772 —o028 o032
Offaly N " 8900 2826 2034 .+108  +o03
Donegal 40°54 . r28-73- - 28-38 —0'35 —0%78
Clare . 4086 - '28-82 2382 500 = —563
Wexford' 42'47 2031 3550 +619°  +576
Monaghan' - .. 4336 29'59° " 24'75 | - —4'84  —a-55
Tipperary (North). "~ 4396 2977 2775 © —202 4008
Kilker;ny C ‘4504 30°10 - 30-80 +o-70 +o-g5
Tipperary (South)  44-07 . 2980 3r62. .  +182 - +41-86
“ Westmeath 4745 . 3083 - 3368 +2:85 - +1-78
Meath 4778 .~ 3093 3303 “+2:10 223
Carlow : 4989 3158 3254 togb 246
Limerick 5752 ¢ 3390 3793 +403 . 4200
Cork ~6rrr 3500 36-go “+4-1:g0 +114
Wicklow - 6210 . 8530 41°09 - 4579  +648
Kildare . 62:32 " 3537 32:90  —2:47 —2:36
Waterford . '66-34 - 8659 . 3447 —2-12 —2:01
Louth 8073 4098 " 3472 . —626 = —626
West - 3091 s "25-80'. .. 2454 . —126 . —169
North-West 3172 - . 26-04 _ 2653 . +o0°49 —066
Midlands 3509 27°07 2799 +og92 4045
Donegal 40'54 2873 28-38.  —o35 . —o078
Mid-West 49'22 "31°38 31-79 041 —0'38
South-East i49°81 7 - 31-56 3324 +168  +1:87
North-East 5398 . 3283 - 2893 = —g10  —go0I
South-West it 5518 .-83°20° - 3476 +156 - 4115
East (excl. Dublin) ( " 5703 ‘3376 .. . 3548 +172. 4204
Total (excl. Dublin) - 465-47l 3i-o8 _ 5}7‘0-54 +o0-36 A
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regularity to be observed is that in eleven of the fourteen least developed
counties the divergence moved in a positive way, whereas in the eleven more
developed counties, eight divergences moved in a negative direction. Louth
had no change. If these movements are related to changes in the absolute
numbers in non-agricultural autonomous employment, it is striking that the
three developed counties where the movements were in a positive direction,
Limerick (3-7), Westmeath (6-4) and Cork (8-2), had increases in non-
agricultural autonomous employment well below the average for the country
excluding Dublin (12-6). The only other counties in this group with below
average rates of change, South Tipperary (11-1) and Louth (12-3), did not
differ greatly from the average. Louth displayed no change and South
Tipperary a very small negative movement. In the case of the fourteen less
developed counties the three exceptions to the positive trend, Cavan (22-4),
Monaghan (30-4) and Kerry (19-7), all showed increases in non-agricultural
autonomous employment well in excess of the average. Only two other counties
in this group bad rates as high as these—Leitrim (19-g) and Longford (28-%)
which, while high on a percentage basis, represented in absolute numbers
very few employees.

'This tendency of the movement in the divergence to be related to the size
of the absolute change in the non-agricultural autonomous sector also appears
in the regional data, although the North-West (like Leitrim) is a departure
from the general tendency. This tends to confirm the hypothesis enunciated
in relation to 1966 data that there may be a considerable period of adjustment
before the inductive power of increases in non-agricultural autonomous
employment brings about a new equilibrium between autonomous and
induced employment. It is interesting to note that whereas the Mid-West
region had a large negative movement between 1961 and 1966 when investment
in Shannon was extremely high and employment rising rapidly, this region
had a large positive movement in the late ’sixties when the rate of expansion
in non-agricultural autonomous employment there was the lowest in the State.
Presumably part of this positive movement was due to a tendency towards
equilibrium.

The Semi-log Equation

The semi-log form of the regression has been presented already and displays
the same features as the linear form—a very satisfactory result for the Durbin-
Watson test which had been less good in 1966, and a general weakening of the
fit which none the less remained good and highly significant. The parameters
of the equation however did not continue to change in the same manner as
before. The intercepts, which were all negative, had been reducing from 22-08
to 21-95 and 20-58 respectively in the first three years. In 1971 the value was




42 ' THE ECONOMIC AND SOGIAL RESEARCH’INSTITUTE

TABLE g Expected and actual induced sector 1971 semt-log equatzon '

) x97<1

Percentage ty‘ total at work

Expected - |-

Actual

2| . Divergence

i 1§66' ‘

- Divergence

) 19;71 i
- Linear =~
divergence

Roscommon T 2152
. Leitrim =~ ¢ 210
Mayo I ?,22-94,“,
Longford - .. ; C24°93.
Cavan, “ . 2586

Gy gt
Sligo 2800
Laois - o811

Kerry . 2842
Offaly . ~ ' . 2873
(Doncgal. IR 2927
Clare L 2938

Wexford 2093
-Monaghan - ...~ " "go22.i. ..
Tlppcrary (North) 30°41, .

Kilkenny ",30-76" :
Tipperary (South) 30°45 ¢
Westmeath © = 3149 ;.
Meath .= . . 3159,
Carlow .. " 3220

Limerick . 3420 '
Cork CL .. 3505, .

Wicklow . . ‘3528

Kildare- . "' 'g533 "
Waterford - - -: . .gba2r .

Louth .. . ... 3897

2129
‘2211
. 2302

26-31

. 24°05 .,: 
2566 . -
129019 .
2948
2772
2034
2838
"~ 29-82

3550

24775 ©
2775

'30 80
-g1:62
3368 .-
03303 .
3254

3793 i .
.g6:9g0
'41:09 .
32:90"
o 34047 L
134772

' '—“—‘0-25'_ .

+o0-41
“+008

| o +1-38 -
—r8r .

=144

. +1'19 -

.. 137

e CI
Cobr

——o 89
. —550
+5°57

. —2'66
oos

+144

to34

+373 -

+185 ...
~ +581 .
oDyt
s I
e 4025,

—085

___0.25 .

4028
+3'64' v
o7

035

: + I,'OGV

—0i16
06

SUEY

638

493

" —226

L 07T
IR T D

foderexy v
4219

Fogb
+0-91.
+1-32

—|~1 61

s
+I‘I4".f\t'., :
‘4632

_2.36

—g2:20

E ‘_1.48
 _1e2g

+o087

. —2:01

" —1:30 -
153

+174..

028

' —1—1 08"'

—0r 35 ,
+5-00

© 4619
=484

L2002 0

Fogo
—}'—1-8’2“ :

S +2 10, -
R

v o3

;190 .
+579 ..

g 247
=150
—362 o

—2:12
—6:26 -

West © = 2546

North-West . 2582

Midlands - 2724

Donegal S 2027
Mid-West ... -© - - g2-01

,Soutth-EastﬁA RS 3 &

'North-East - T ggegIi
South-West - ... . ."33:62"

East (excl. Dubhn) - 34°08

- Total excl. (Du_bhn) : 31*5?9; :

2454
- 26'53

27'99

- 2838
L3rg9s
8324
287307
3476
35:48...

. 31°08

+o7r
.+0'75

—089

V0022
CRI07
Arrge
140

_0.51 ‘

Y
< o4y

—0-19

+006

R3S W
. 4104

4061 .,
o 41, S

126
+0-92
—0'35

+0-41
+168 "

;_‘4_.10‘ S

4156

+175 .
._;.+0_54;.i
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2285, i.e. higher than in 1951. Similarly the coefficients had declined pro-
gressively from 33:96 to g2-41 and g1-54 but in 1971 reverted to almost exactly
the 1961 level: g2-42.

Table g gives the predicted and actual values of the proportion in induced
employment in each county and region in 1971. The divergences are compared
with those in 1966 and with the divergences obtained from the use of the linear
model. Eighteen out of twenty-six counties had smaller divergences using this
form compared to the linear. Of the eleven counties at the top of the slope,
ten had better results, and in the remaining case, Wicklow, the semi-log
divergence was only slightly larger (5-81 vs. 5:79). At the lower end of the slope
six out of eight counties had better fits from semi-log equation. In the middle
only two out of seven were better, but none was very much worse. On average
the divergences were smaller and of course the values for R? and F were higher.

As in the case of the linear equation the pattern of divergences shows great
consistency with the 1966 pattern. Whatever formulation is used, and whichever
years are compared, this stability in the pattern of divergences can be observed.
This prompts the idea that the divergence pattern can itself be used in the
equations, and that a very high degree of fit could then be expected. To test
this the 1971 regressions were re-run, with the 1966 divergence patterns (X))
included as a second independent variable. The results were as follows (T°
values in parentheses):

R2 F SEE DW X?

Linear ZY¢= 16-48+0'30X;+096X, 096 271-2 110 1-65 2058
(22:4) (1913) (13°05)

Semi-log ¥r=—22-86+432-40 log X;4-099X, 095 2173 122 156 3230
(7:88) (18-00) (1049)

These are highly satisfactory. The intercepts and the coefficients of the main
explanatory variable are virtually unchanged from the simple regression, while
the coefficients of the 1966 divergences are very close to the expected value of 1.
All the variables are highly significant, while the fit of the equations as a whole
has improved dramatically. By taking account of the divergences observed at
the previous Census, both the linear and the semi-log equations explain about
95 per cent of the variation between counties in the proportion of the workforce
engaged in the induced sector.

It will be recalled that, in the analysis of the 1966 results, attention was paid
to the individual components of the induced sector, and to a multiple regression
equation distinguishing between the commercial and social autonomous
sectors. Similar exercises have been carried out on the 1971 data, but the
results are so similar to those for 1966 that there seems to be no benefit in
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prescnting a detailed discussion, which would largely be‘a. mere repetition of

“the previous Section.. The relevant equations are included as an Appendix to
this Section for the benefit of the interested reader. For the’ more generalﬁ
reader, the conclusions reached conccrmng the 1966 data in Section 2 appear
'to be supported by the 1971 ﬁgurcs




Appendix to Section g

Results of regression analysis on the components of the induced and non-agricultural autonomous sectors, 1971

Name Coefficient t Intercept t R: F SEE Dw
Components of induced employment
Retail 1 +0038 (0-351) 6-12 (12-23) —0'04 012 075 2-14
Retail 2 0653 (9-14) 1-26 (3-79) 0-77 8357 049 2'03
Retail 1 and 2 -0691 (4°51) 7-38 (r0-37) 044 20-36 1-06 2-06
Other Trade 0729 (6-83) 1-46 (2-95) 0 b5 46-69 074 2-08
Transport -0307 (3°33) 2:12 (4+94) 0-29 11°07 064 2-32
Miscellaneous -0468 (4-29) 1-8o (3°54) 041 18:39 0-76 2:23
Building 0728 (4-32) 2:58 (3-30) 0°41 18-65 1-17 1-97
Total above 2922 (7-22) 1535 (8-15) 0-67 5211 2-81 1-88
Domestic Service ‘0127 (1-98) 1-01 (342) 011 394 044 1-80
All Induced *3049 (6-80) 16-37 (7-85) 064 4622 311 1-go
Components of Non-Agricultural Autonomous Employment

Commercial *2545 (4+75) 12'58 (4-06) 067 2504 302 2-22%
Social -5680 (3-36)
Manufacturing 2112 (3:67) 11-43 (4-00) 0-70 3009 2:86 2-30%
Non-Manufacturing *5935 (4'55)

*Chi square=48-52.
$Chi square=38-g1.

SHLLNAOD HSIYI NI SJIHSNOILVIZY INAWXOTINI
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Section 4
Forecasting Models -

THE application of cross-section regression analys1s to Census employment
data appears from this paper and its predecessor (Baker 1966) to be a
rcasonably successful method of descriptive analysis. However, the utility of
the exercise would be greatly increased if the equations could be adapted for
use as partial forecasting models. Clearly the- hypothe31s itself and the equations
derived from if cannot be of any assistance in forecasting the overall employ-
ment structure likely to obtain in any county or region in the future. However,
it does seem reasonable to hope that the analysis presented in the paper can be
used as part of the forecasting procedure. The induced sector is the most
difficult area of employment to forecast by direct methods, as most employers
in the sector are small, and few changes in induced employment are the result
of conscious long-term planmng dec1s1ons by elther the State itself or by State-
assisted private companies. :

On the other hand, it is not unreasonable to suppose that falrly accurate
forecasts can be made of employment in the autonomous sector in particular
counties or regions. Such forecasts. are likely to be a combination of extra-
polations of trends, as in the case of agr1cultura1 employment, and direct
enquiry, as in the case of grant-aided ‘manufacturing industry. If reasonably
accurate forecasts of autonomous sectors of employment can be made by such
methods, then the availability of a usable prediction model for the.induced
sector would be of considerable value for planning purposes, as it would enable
the conversion of the forecasts for the autonomous sector into a rough forecast
of total employment in an area.

In the earlier paper an attempt was made to derive a forecastmg model,
based on the parameters of the equations for the most recent Census year. It was
found that the equations for one year could not simply be applied to the non-~
agricultural share of the autonomous sector in some future year, mainly because
of the temporal shifts in the rclatxonshlps already noted. :

An attempt was made to overcome this problem by studymg the pattern of
those changes in induced employment which were not explamed by the model
itself. It was observed that these unexplamed or. “exogenous’ changes did
exhibit some . fairly clear national patterns between 1961 and 1966, and a

46
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forecasting method based on predicting national ‘“‘exogenous’ trends in various
categories of induced employment was postulated.

Examination of the period from 1961 to 1966 suggests that this approach to
the problem has serious drawbacks. In the first place, the patterms were much
weaker and less consistent than in the earlier period. Secondly, the trends were
very different in the later period than in the earlier, casting doubt on the
forecaster’s ability to predict the trends for any future period. Thirdly, the
method is theoretically unattractive as it rests on no explicit hypothesis of
causation. In addition to these basic drawbacks, the method is excessively
cumbersome to use, which is a factor of some practical significance although
of little theoretical weight. , ‘

Fortunately, study of the cross section regression equations for the greater
number of Census years now-available suggests that there may be a simpler
method which proves more effective. This method centres upon forecasting
the parameters of the equations for a future year. Inspection of the equations
for past Census years reveals a tendency for the intercept of the equations to
rise and for the regression coefficients to fall over time. This is illustrated in
Chart 1.

The tendency is most marked, most persistent and most formative in the
case of the simple linear equations. For the semi-log regressions, 1971 appears
to have reversed the previously observed trend, but, nevertheless, over the

‘ period as a whole the tendency remains for intercepts to rise and coefficients
to fall. The existence of this tendency, and in particular its uniformity in the
case of the simple linear equations for the total induced sector, encourages
belief that it might be possible to project the parameters of the equations
forward.

Although the same tendency can be seen in regard to the linear equations
for several of the components of the induced sector, it seems that to attempt to
project the equations for individual components might be stretching the utility
of our employment hypothesis too far. It is, therefore, intended to concentrate
on the development of potential prediction models only for the induced sector
as a whole. :

Given the existence now of cross-section regressions for four Census years,
it appears that the most valid procedure for establishing and testing the
suggested approach to constructing prediction models is to base such models
initially on the three years to 1966, to test the results against 1971, and then,
if the tests are satisfactory, to recalculate the models inclusive of 1971 data to
apply to 1976.

Taking the data from 1951 to 1961, the simplest method of projecting the
parameters for the linear and semi-log equations for 1971 would appear to be

_as follows. The change in the regression coefficients of the linear equation was
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CHART 1

A. LINEAR EQUATIONS
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a little over 0-05 in each five-year period, while in the case of the semi-log
equation the coefficient changed by about 0-8 per five years. Deducting these
average changes from the 1966 values, the projected coefficients for 1g7r
become 0-30 in the linear and 30-74 in the semi-log formulation. With regard
to the intercepts the position is less clear cut, as their rise was much greater
between 1961 and 1966 than it was in the earlier period. Given that the period
from 1966 to 1971 in every way resembled that from 1961 to 1966 more than
that from 1951 to 1961, it was decided that the change in the later period was
more appropriate as an adjustment in projecting the intercepts to 1971.
Thus the basic equations projected for 1971 emerge as:

Linear 7, = 17-040'30X
Semi-log : = —19-2-+30-74 log X,

However, these basic equations are not on their own sufficient for forecasting
induced employment in any particular county. Account must also be taken of
that county’s likely divergence from the result of the regression equations.

As was shown earlier, the divergences between actual and predicted results
tend to follow a falrly stable pattern, so that a tendency towards a positive or
negative divergence is likely to persist in any particular county. Thus the
insertion of the 1966 divergence for each county is necessary in the model for
1971. However, as could be seen from Tables g, 6 and 8, there were some
fairly substantial changes in the size of some divergences, although not in their
signs. These changes, although neither large nor numerous enough to cause
concern over the validity of the basic hypothesis, are in some cases large
enough to introduce a significant risk of distortion in the application of the
equations as prediction models to particular counties or regions.

It was suggested in an earlier section of the paper that the changes in the
divergences could be systematic, and that they might be related to dynamic
factors, such as the speed of development of an area. This possibility can be
tested by regressing the changes in the divergence on some measure of the pace
of development.

In the context of this paper, the simplest measure of the pace of development
is the change in the non-agricultural share of the autonomous sector. If we
express the increase in the share over a period as a percentage of the share in
the opening year, we thus obtain our first potential explanatory variable (X))

However, it is possible, and in the 1951 to 1961 period frequently was so,
that an increase in the non-agricultural share of the autonomous sector reflects
a fall in agricultural employment rather than a growth in non-agricultural
autonomous employment. It is stretching definitions rather far to call such an
‘occurrence development. There is a case therefore for including the simple

D
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percentage increase (or decrease) in .the numbers engaged in the non-
agricultural autonomous sectors as a second potential explanatory variable (X,).

It has beén noted already that employment patterns in counties adjacent to
Dublin tend to be distorted in various ways through their proximity to the city.
The nature of these distortions tends to change over time. The inclusion of a
dummy variable (X;) for Meath, Kildare and Wicklow therefore appears
justified. - : :

The test thus involves four dependent variables; the change in the linear and
the semi-log divergences for 1961-66 and for 1951-61; and three independent
variables (X,, X, and X as described) used in various combinations. Cross-
section linear regressions on a county basis are carried out for each of these
variables. : ‘

Most of the results for 1961-66 are set out in Table 10. It can be seen from
the Table that the results for the period are highlysatisfactory. All the equations
are significant overall, and the better equations explain over 70 per cent of
the variation in the dependent variables. Thus, in general terms, the results
appear consistent with the hypothesis that the change in the divergence is
inversely related to the speed of development. :

With regard to the use of the results for forecasting purposes there would
appear to be a drawback in the extreme instability of the coefficients for X;
and X,. However, this drawback is more apparent than real. The instability
of the individual coefficients is an ‘almost classical example of the effects of
collinearity in multiple regression analysis. In the 196166 period X, and X,
are highly correlated (the coefficient of correlation is -804). However, with the
means and standard deviations of X; and X, being reasonably similar, it can
be seen from the coefficients that their combined values are relatively stable,
despite the instability of each individually. Thus for predictive purposes, either
or both variables can be used without any great difference in the outcome, and
the entire performance of the individual coefficients is of limited importance.

The dummy variable for contiguity to Dublin, X, is significant in all the
equations in which it appears, possesses a reasonably stable coefficient, and
markedly improves the fit of the equations which include it. Thus in any model
based on the 1961 to 1966 period, the dummy variable should be included,
along with either or both of the other variables. : :

Similar regression analysis for the period 1951 to 1961 gives rather different
results. These are set out in Table 11. It can be seen that, although they are
all significant, the general fit of the equations is not so good as those for 1961
" to 1966. This is particularly true of the equations dealing with the divergences
of the original linear formulation. Nevertheless, the 1951 to 1961 analysis does
confirm most of the findings from the 1961 to 1966 regressions. For the earlier
period, as for the later, a significant relationship exists between: the speed of
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TaBLE 10: Divergence change analysis, 1961—1966

A. Variables

Dependent
%, Change in linear equation divergences, 1961-1966
¥, Change in semi-log equation divergences, 19611966

Independent
X, Change in non-agricultural share of autonomous sector, as percentage of
share in 1961
X, Change in numbers engaged in non-agricultural autonomous sector, as
percentage of number in 1961
X; Dummy variable; Meath, Kildare, Wicklow == 1, other counties = o.

B. Equations
Equation Equations R? F SEE |DW
No. (T-values in brackets)
I Yy .=2-01 —0-130X; 414 18-69 1-085 2-24
(393) (432)
2 Y;,=1-0g—0-109X, *455 21-85 1-047 2-01
(3'51) (467)
3  N=174—0125X;+1717X; 557 1673 ‘944 184
(383) (477)  (2°96)
4  1,=093—0120X,+2'345X; 741 3671 722 196
(4'32) (743)  (524) .
5 ¥3,==0'96—0-003X; —0-118X,+2'334X; ‘729 2342 738 1-97
" (235) (007)  (395)  (486)
6 Yy, =227—0147X; ‘443 20-89 11°57 2-01
(4'16) (457)
7 Yy.=118—0'118X, ‘449 21°35 1151 173
(3'47) (4°62)
8 Y, .=198—0"142X,+1-815X; *5%76 18-01 1-009 I'71
(407) (5004)  (292)
9 Y,.=101—0'130X,42:504 X3 720 33°19 820 1-76
(4-14) (7°10)  (493)
10 Yy.=121—0-022X, —0'116X;-}-2:419X5 711 2151 833 1-78

(2:64) (0'51)  (342)  (4'46)

The Standard Deviations of the Dependent Variables are:
Y, 1442, ¥, 155
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‘development of a county and the: change in 1ts dlvergence from the cross-
section regression pattern. - ~

It is interesting to note that in the 1951 to 1961 period there is a far weaker
correlation between the alternative measures of development. (The correlatlon
coefficient between X and X, is *506), This reduction in the degree. of multi- -
collinearity has the effect of greatly reducing the mstablhty of the regression
coefficients of X, and X, as compared with Table 10 and in the best equatlons
in Table 11 both variables are s1gmﬁcant _ ‘

On the other hand; the dummy variable for proxnmty to Dubhn has no
significance in the 195 1-61 penod in contrast to 1ts hlgh s1gmﬁcance in all the
196166 equations.

These differences between. the results reported in Tables 10 and 1 11 are by
no means surpnsmg when the differences between the periods covered which
were outlined. in the previous.section, are taken into account. In the earlier

- period the principal factor leading to an increase in the. non-agricultural share
_of the autonomous sector was the decline in. agncultural employment. In the
later period, not only was the increase in the non-agricultural share of the
- autonomous sector much more rapld (a mean increase of 15'9 per cent in
5 years compared w1th a mean increase of 18-4 per cent in ten years) but it
was based to a far greater extent on an actual rise in non-agrlcultural autono-
mous employment. Thus the ‘higher correlation between X; and ‘X, in the
1961 -66 period reflects the d1ﬂ'erent pattern and greater pace of development
in that period. - ~

~ Similarly, although the working populann of County Dubhn rose between
1951 and 1961, the rise was. neither rapid nor: extensive enough to exert a
positive influence on:induced employment in nelghbounng counties. Between
1961 and. 1966 on the other hand the vigorous growth. of the greater Dublin
area spilled over into the adjacent counties, being reflected particularly in the
building and construction sector, and to a lesser extent in. commuting by other
service sector workers. Thus the dummy variable for-contiguity to Dublin
possesses no sxgmﬁcance for the’ earher ‘period but a strong s1gmﬁcance for
the latter. .

- Turning to the use of the regression analysis - of drvergence change for
prediction purposes, we are faced with the problem of choosing the most
appropnate equatmn from Tables 10 or 11. As the 196671 period has much
more in common wrth 1961—66 than with 1951-61, it seems. clear that for
- predictive purposes the ‘selection should be from Table 10. Obv1ously, given
its high significance, the dummy vanable X, for proxumty to Dublin should
be included. At first sight it appears to matter little which of the two measures
of developmcnt is used, as each separately or, both together give such similar
results for 1961—66 However, the greater ease of use, together with the avoid-
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TaBLE 11: Divergence change analysis, 19511961

A. Variables

Dependent
7, Change in linear equation divergences, 1951-1961
Y, Change in semi-log equation divergences, 1951-1961

Independent
X, Change in non-agricultural share of autonomous sector, as percentage of
share in 1951
X, Change in numbers engaged in non-agricultural autonomous sector, as
percentage of number in 1951
X; Dummy variable; Meath, Kildare, Wicklow = 1, other counties = o.

B Egquations

Equation| Equations R? F SEE |DW
No. (T-values in brackets)
1 Y, =1-57—0087X, 245 911 1046 281
(2-80) (3-02)
2 ¥ ,=—026—0"102X, *405 18-0 0-928 2°43
(1°38) (4-24)
3 Y;.~152—0085X; 40204 X, 215 4°43 1-066 273
(2'51) (2:83)  (o-31)
4 ¥y .=—030—0101X,-}0°359X, ‘389 8:96 ‘041 2°40

(1°48) (4-11)  (062)

5 Y,,=046—0039X; —0082X,+0-227X; ‘404 6-64. 929 2-82
(0+71) (1-25)  (2:87)  (0°39)

6 Y,,=201—0111X; ‘345 14°14 1-069 2:23
(3:50) (3'76)
7 Y,.=—0'31—0'124X, *500 2596 ‘934 2+00
(1:62) (5°09)
8 Yy.=202—0'112X; —0-042X; 316 6-48 1-092 2:24
(3-27) (3:61)  (0-06)
Y,,=—0'33—0-123X,+0°181X, +480 12°54 ‘952 2:00

(1°61) (494)  (0°31)

10 Y,,=080—0"057X; —0'095X, —0-016X, <534 1055 901 251
(1-29) (292)  (348)  (003)

‘The Standard Deviations of the Dependent Variables are:
Y, 120, ¥, 1°32
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ance of collinearity, suggests the choice of oné variable rather than both.
On the grounds that it is a better measure of genuine development over time,
and also because it produces rather ‘better results in the equations, X, has
been chosen. -

We are now in a posmon to obtain two expenmental prediction modcls for
county induced employment in 1971, which can be: tested against the actual
outcome in that year. These are constructed by combmmg the projected static
equations previously shown with the 1966 divergence and the dynamic diverg-
ence equations 4 and g from Table 10. In view of the errors inevitable in any
exercise of this sort, it seems preferable to simplify the equatlons to two places
of decimals for the coefficients and one place for the constants.* |

The combined equations of the models for 1971 are as follows:

Y = numbers in induced employment ‘
‘X = humbcrs’ in nbn-agricultural autonomous employment :
+Z = numbers in agricultural employmcﬁt o
Jy o= m_}_—z X 100
X
’x = _)(_—{-——Z__— X 100

d = county divergence in 1966 (from Table 2)
d’ = county divergence in 1966 (from Table A3 2)
"~ ¢ = dummy vanables for contlgmty to. Dubhn
| ~ Subscript indicates year ‘
(1) yne - = 17°0+0f 30,71:td.o+0 9—o 12(X71’—‘Xoe X 100)+2 3e.
. o Xee
(2) Yue =‘  “‘19 2+2° 74 log Xy td’ “‘{“1 0—0r 13(X71 —Xoc X 100)+2 5¢e.
(3) Yoo = (Xn +Z71 X 100) (Xn"l“zu)
100~y :

Equatlons (1) and (2) prowde alternatwc estimates of thc proportion of the
workforce in the induced sector of: a county Equatlon 3 s1mply converts' this
proportion to absolute numbers. :

*An attempt to incorporate the independent vanables of the “dynaml équat.lons into the basic

cross-scction equations so that the model could rest on’ one rather than two cquatlons, did not prove
successful. - :
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To test the operation of these models, it is necessary to apply them to the
actual data for employment in the agricultural and non-agricultural autono-
mous sections in each county in 1g41. The results thus obtained can be com-
pared with the actual size of the induced sector, and with the results obtained
from a naive projection of the numbers in the induced sector itself. This
comparison is shown in Table 12. ‘

It can be seen from this table that the results of both models are highly

TaBLE 12: Results of prediction models, 1971

Actual Predicted induced sector
induced

County sector Linear model ! Semi-log model | Naive projection
00 00 00
Number | Number | Error*| Number | Error* | Number | Error*
Leitrim 2,390 2,040 —14-6 2,266 —5-2 2,044 —14°5
Roscommon 4,179 4,183 +o1 4,385 +49 4,397 +52
Mayo 8,829 8,818 —o1 9,322 56 9,206  --4-3
Longford 2,617 = 2,574 —1'6 2,711 36 2,861 493
Cavan 4,756 4,614 —30 4821 +14 4,657 —21
Galway 13,423 12,758 —50 13,173 —I'9 14,005 -+4'3
Sligo 5,250 4,930 —6'1 5053 —38 5052 —38
Kerry 10,407 10,139 —2'6 10,397 —O0'1 10,168 —2-'3
Laois 4,524 4,525 0 4,591 -+I'5 4,704 40
Donegal 10,142 10,104 —O0+4 10,254 +I'I 10,443 30
Monaghan 4,381 4,392 03 4,416 408 4,331 —I°1
Clare 6,374 6,088 —4-5 6,157 —34 6,196 —2-8
Offaly 5242 5131 —2'1 5207 —07 5422 +34
Wezxford 10,057 9,709 —3°5 9,838 —2:2 10,334 28
Tipperary (North) 5,296 5606 459 5633 +64 5832 +101
Kilkenny 6,579 6,488 —1-4 6,580 o 6,995 -6-3
Tipperary (South) 7,416 7,443 +o4 7,512 413 7,461 +o6
Meath 8489 8790 -+35 8,948 +54 9,284 +94
Westmeath 6,015 5,860 —2:6 5,940 —1°2 6,456 +7'3
Carlow 3,618 3830 +59 3847 +63 3,935 +88
Limerick 17,902 17,056 -—4+7 17,351 —31 17,026 oI
Wicklow 9,460 10,127 %73 10,252 486 9,886 47
Cork 45,512 44,351 —26 45318 —o04 45082 10
Kildare 8392 8974 +69 9,133 488 9,162 +g=2
Waterford 9,423 9,309 —1I-2 9,560 +1°5 9,165 —2-7
Louth 9,435 9,263 —1:8 9,638 J2:2 9,353 —o9

*Expressed as a percentage of the actual numbers in the induced sector in 1g71.
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satisfactory. In most counties the size of the induced sector predicted from the
size of the agricultural and non-agricultural autonomous sections is well within
5 per cent of the true figure. Only in the case of the “linear” projection for-
Leitrim is the error greater than 1o per cent. As percentages of the ‘total at
work, the errors of course would be very small, w1thm I'5 per cent in most
counties.

Comparison with the naive projections is partmularly reassuring. These were
obtained by projecting the induced sector for each county at the same rate of
change as it had shown in the period from 1961 to 1966. This is a method
which cannot seriously be suggested for actual forecasting, as it would give
completely misleading results for any period in-which there was a major
turning point in economic development. For instance, a projection for 1961 to
1966 based on experience from 1951 to 1961 would have indicated a sub-
stantial and universal decline in the induced sector, when in fact there was a
rise in all counties except Leitrim. However for the 196671 period the naive
projection works unusually well, as there was no great change in the rate of
cconomic development.

Nevertheless both models,. but parhcularly that based on the sexm-log-
cquation, perform 51gmﬁcantly better than the naive projection. The standard
error of the models is 4-6 per cent for the linear and 37 per cent for the senu-
log, compared with 5-9 per cent for the naive projection.

Turning to a more detailed examination of the model results, it can be seen
that among the larger errors for both models are those rclatmg to the counties
adjoining Dublin. These are the counties for which a dummy variable was
included in the models, and in each case the result is a substantial overestimate
of the size of the induced sector. In fact omission of the dummy greatly improves

the results for Wicklow and Kildare,- turning the large overestimate into a:

modest underestimate in each case. For Meath there is a slight deterioration
if the dummy is omitted, the resulting underestimate being larger than the
overestimate when the dummy is included. The best results for all three
counties would be if the dummy were 1ncluded but at a considerably smaller,
value than in the models, say 1 per cent of the workforce rather than 2-3 and
25 per cent actually used. In. this case the predictions for all three counties

on either the linear or the semi-log model would be within 2} per cent of the

actual numbers engaged in the induced sector. .

This behaviour of the dummy variable suggests that ‘the large increase in:
the divergences between 1961 and 1966 in Meath, Wicklow and Kildare was’

to a large extent a once-for-all adjustment, resulting in the establishment of a

new and fairly stable relationship. This impression is confirmed by a com-

parison between the models” prOJected equatlons for 1971 and. the equatlons
based on the actual figures for that year.. - - :
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So far as the basic static equations are concerned the linear model projection
and the actual cross-section equation for 1971 are remarkably similar. The
projection is 17-0+0-g0X;, while the actual is 16:37-4-0-305X;. Curiously, in
view of the fact that the total model gave better results, the basic static equation
of the semi-log model was much further from the actual, —19-2--30-74X; as
against the actual —22:85-+32:42X,.

The resolution of this apparent paradox lies of course in the influence of
the divergence change equations. These have been recalculated for the period
1966-71 and the results are set out in Table 13. Comparison with Tables 10
and 11 shows that the fit of most equations is not quite so close as for 1961 to
1966 although better than for 1951 to 1961. It is interesting to note that the
equations for the latest period confirm the impression gained earlier that X,,
the percentage growth in the non-agricultural autonomous sector is the better
indicator of development for the purpose of this exercise. It is reassuring to
note that the regression coefficient for this variable (adjusted if necessary to
allow for the influence of X, in multiple regressions) has a similar value in all
three periods, and also that it has been consistently significant throughout.
The value of the intercept has increased substantially in those equations
including X,, but the most interesting change is that the dummy variable has
lost its significance in most formulations. Moreover, although its sign remains
positive in all cases, the value of its coefficient has fallen ‘to less than half that
exhibited in the 1961-66 period. This is exactly in line with the performance
of the models in predicting induced employment in the affected counties, and
confirms the impression that the adjustment in the 1961 to 1966 period was
largely, but not entirely, particular to that period.

In sum, it would appear that the tests of the models in 1971 give results that
are sufficiently good to justify proceeding with them. The basic equation for
the semi-log model differed significantly from the equation based on the actual
figures, but any distortion thus created was largely corrected by the operation
of the dynamic element of the model. The basic structure of the linear model
was more satisfactory, but the results were not quite as good as for the semi-log.
‘There seems a strong case for persisting with both models.

In choosing the precise values to include in the models for 1976 there are
two decisions to be made. In the first place, should the dummy variable be
included in the dynamic element of the models? Although the inclusion of the
dummy does little or nothing to improve the fit of the equations containing it,
. it is probably better to retain it, and thus maintain the models in the same form
as was used for the 1971 tests. The second problem concerns the projected
values of the coefficients in the basic static equations. In the linear case this is
fairly straightforward, and applying the same procedures as in establishing the
projections for 1971, the 1976 projections emerge as 17-8-4-0-26X,. For the




58 'THE, ECONOMICG AND SOCIAL RESEARCH INSTITUTE

TABLE 13: Divergence change analysis, 19661971 .

A. Variables
Dependent : ‘ ‘ i '
7, Change in linear equation dwergences, 1966—-1 971
& Change in sexm-log equatxon dlvergences, 1966-1 971

\Independent :
X Change in non-agncultural share of autonomous sector, ‘as percentage of
share in 1966 . - ‘
' X; Change in numbers engaged in non-agncultural autonomous . sector, as
_percentage of number in 1966
X, Dummy vanable Meath Klldare, chklow =1, other countles = 0.

B. Equahon.r :

Bquation| .~ Bquations | R | F | SEE | ow
No ' (T-values in brackets) B R I i ;
x Tl =o0r 78—0 03511'1 A L ‘043 -’ PRI 1-04 - 207

o (x'35) (1-45) S o
‘2 T.=164—0 IuX, ST 482 2423 076 175
- (449)(492) ‘ AR S
g3 1" =091 —0-384.X; —0* 515X © . dez7 . 135 1-05 195
C umuw (o79) - o -
4 T«JGywxw&+owﬁh”\'[,Aw; 1239 o077 173

(454) (492)  (0-88)

‘ ,‘5: 1’1 =r1-1240 063X1——o 179X,+1 126X, -582' _,xé-5g ‘ o-69‘ . 2;22
@8 @60) (56 @) |

6 =1 12 —0" o5oX1 S e »'1261" 462 - 100 187
' (2:01) (2:15) . . e T B
7 © Yy,=181—0" 122X o ' 581 3565 070 156
o ewsm, R o -
8 IYy=122—0 053X, —0° 401X ' 104 245 | 1oz 148
T (2°08) (220) - - (0°63) o e
’gli ¥y =189—1-33 4.X+o 72X, / 609 . 2'0.43 o6y B 1‘-4'9’

g (5'82)(639) ~ (1'65) - S o
10 . T,=143}0 051X1—-o 183X:+I 28X, 673 1816 obr 179
' (403) (2:35) = (B41)  (275) o L

Standard Devxatlons of the Dependent Vanables are:
-2y 10065 . 2",108 o '
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semi-log formulation the problem is more difficult, as the trend in the move-
ment of the parameters was reversed in 1966 to 1971. In these circumstances
the simplest solution would appear to be the retention of the 1971 actual
parameters as the projection for 1976, relying on the operation of the dynamic
element to correct any distortion.

The prediction models for the size of the induced sector in a county in 1976
are thus as follows (using the same notation as in the models for 1971, with
the value of d,, taken from Table 8 and of d';; from Table g):

X76 ';"X71
Jrec = 1784026876 t-dyy 17 —0"12 (—-X X 100) 4-0-4¢
1

X, —X
e = —22:8+32:43 log ¥akd'n+1:9—0'13(= " X 100)+07¢
71

X78+Z76

Yoo = (100“)'7ec

X 100) —(X76+Zzg)-

A hypothetical example hxay serve to make the operation of the models
clearer. Let us suppose that we had available reliable estimates for autonomous

sector employment in County Offaly for 1976, and that these showed the
position as follows:

1971 1976
Actual Hypothetical
Agriculture, etc. Z 7,701 6,400
Non-agricultural autonomous X 4,923 5,300
Induced Y 5,242
Total 17,866

We wish to use the models to obtain predictions of induced and total
employment in 1976.
From the Table we can calculate:

5,300
11,700

X718

X100 == 457

Xog—X,,
———— X100
Xn 4,923

- |
_ 53004938
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From Table 8 we can see that the.1971 divergence from the linear regression
for County Offaly, d = 1-1. From Table g we can see that the 1971 dlvergcnce
from the semi-log regression for County Offaly, " = 0-6. ,
Offaly not being adjacent to Dublin the dummy variable ¢ = o.

Applying the linear model equation ( 1):

Yiee = 178+(026><45 7)+1- x—|—17 (o 12><77)+(o4><o) 316
Applying model equation (3) this converts to abgolute ﬁguresv:

Yo = 5,405‘ - - Total Ehmployr;lent = 17,105
Alt‘ell'natively, from the semi-log model equation (2):

Jree = —22-8+(32;43 xlog 45'7)+06+1:9—(013 X 77)+(0*7X0) = 32.5
and from equation (3): | o |
Y = 5633 . . . . Total Employment = 17,333

“Taken togcther the models 1ndlcate that an mduced sector about 5 500 in
1976 would be compatlblc with an agncultural sector of 6,400 and a non-
agricultural autonomous sector of 5,300 in County Offaly. Due to the method
of deriving the model ‘equations, it is not possible to calculate statistical con-
fidence limits for the models, but, as is common with most predlctlon models,
it must be assumed that they would be very wide. |

Nevertheless it appears that the models presented here could be used to glve
a broad indication of the size of induced sector consistent with forecast levels
of agriculture and other autonomous employment in any county or region for
1976. If they perform as successfully for 1976 as thcy did for 1971 then the
consistency predictions they yield could be of gcnume as31stance to reg1onal
planners.




Section 5
Conclusions

HE analysis presented in this paper, taken in conjunction with the results
Tof the earlier paper (Baker 1966) and of Black and Jefferson’s study in
Northern Ireland (1974), appears to establish the relevance of a local employ-
ment relationship approach to regional analysis in Ireland. For four separate
Census years in the Republic, and for 1966 in Northern Ireland, it has been
demonstrated that an ordered relationship exists between the induced and
autonomous sectors of employment at local level.

The hypothesis tested by Black and Jefferson in Northern Ireland is a simple
one. When allowance has been made for special factors, such as the incidence
of tourism and certain aspects of geographical location, the induced sector
should form a fairly constant proportion of the local workforce, with absolute
numbers in induced activity thus reflecting the absolute size of the autonomous
sector. The Northern Ireland analysis supports this hypothesis, thereby con-
firming that the classification of activities into autonomous and induced sectors,
which is shared with one or two minor amendments by both the Northern
and Republic papers, is basically valid despite its rather arbitrary nature.

The hypothesis tested in the Republic, both in the previous paper (Baker
1966) and in the present study, is a little more complex. Beyond the simple
relationship between the size of the autonomous and induced sectors, it is also
postulated that the size of the induced sector depends on the composition of
the autonomous sector. In particular, the larger the share of agriculture in the
autonomous sector, the smaller the size of the induced sector, and conversely,
the larger the proportion of non-agricultural activities in the autonomous
sector, the larger the induced sector.

It has now been demonstrated for four separate Census years that such a
relationship does hold true in the twenty-six counties. The strength of the
relationship appears to be diminishing gradually, and the disparity between
agricultural and other autonomous activities in inducing further employment
seems to be narrowing, but nevertheless the evidence strongly supports the
conclusion that the hypothesis still retained its validity in both 1966 and 1971.
Counties with relatively large agricultural sectors tend to have fewer people in
induced employment than counties where agriculture played a less dominant
role.

61
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Of course there are divergences from the pattern suggested by the simple
consideration of the relative importance of agriculture. However, these
divergences themselves show a remarkable consistency over time, arguing that
they reflect such stable factors as the location of towns in relation to county
boundaries, established commuting patterns, local deviations from national
patterns of average sectoral incomes, major power or transport installations, or
contiguity to Dublin. When these are taken into account, together with the
basic relationship, about g5 per cent of the variation in the proportional size
of the induced sector is explained by the equations based on our hypothesis:

It is the more remarkable that both the underlying relationship and the
pattern of divergences from it in the case of individual counties have held so
steady over the four Census years, as the twenty-year period thus covered has
seen changes in the employment structure that are both dramatic and uneven.
Within the context of a total population that.declined substantially in the
first ten years, and rose modestly in the second, there has been a continuous
fall in total employment, although of course the fall was much lower in the
sixties than in the “fifties. ' -

Within the workforce itself, agncultural employment has suffered a massive
and fairly steady decline. Nationally, the fall in agricultural employment
between 1951 and 1971 was 446 per cent. Among the individual counties
. other than Dublin, the declines range from 377 per cent in Offaly to 546 per
cent in Leitrim, tending to be higher in the North and West than in the South
and East. In absolute numbers the declines tended to be greater in the ’fifties
than in the ’sixties, but as a proportion of agricultural employment at the
beginning of the period the declines tended to be greater in'the ’sixties.

Changes in non-agricultural. autonomous’ employment have shown much
greater variation than in agricultural, both between different time periods and
between counties. Excluding Dublin, there was an increase of only 731 jobs
in this category in the *fifties, while in the ’sixties the increase was over 49,000.
In the earlier period eleven counties gained in this type of employment while
fifteen lost, but in the ’sixties all counties gained, the increase ranging from
5 per cent in Offaly to 55-4 per cent in Clare. ,

These variations over time and between counties can be seen in better
perspective - if the gains. in non-agricultural autonomous employment are
related to the losses in agriculture. Thus, nationally (including Dublin), there
was one new job in the autonomous sector for every 14 given up in agriculture
between 1951 and 1961. Between 1961 and 1966 this became one for every.
1-35 and between 1966 and 1971 one for every 1-75. If Dublin is excluded,
then the ratios are 1 to 159 in the *fifties and 1 to 2 in the ’sixties. The relative
success of decentralisation policies allied to faster growth in the ’sixties is
further exemplified by the fact that in the *fifties there were eleven new jobs
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in the non-agricultural autonomous sector in County Dublin for every one in
the rest of the country, while since 1961 there have been nearly three new
jobs outside Dublin for each one within it.

Taking the twenty years as a whole, Louth and Waterford obtained a non-
agricultural autonomous job for each one lost in agriculture. At the other
extreme Roscommon obtained only one job for each gg lost, while Laois
had no net gain of non-agricultural jobs at all, so that it is impossible to
calculate a ratio. Of the counties between the extremes, as might be expected,
it was the more developed counties, and particularly Cork and the Dublin
hinterland, which came nearest to replacing their agricultural decline with
non-agricultural autonomous employment.

In addition to these temporal and spatial variations in the size of the total
population, workforce and composition of the autonomous sector, all of which
could be expected to influence the induced sector, there have been structural
changes directly affecting some components of the induced sector itself,
Domestic service, for instance, declined over the twenty-year period to such
an extent that by 1971 such employment was only g0 per cent of its 1951 level.
Certain other components also show evidence of such secular changes in
response to changing social habits or technology, although none to the same
extent as domestic service.

Apart from such secular changes, which are not uniform in their effect
between counties, there is an element of instability connected with private
building and construction. By its nature this activity is particularly sensitive
to the state of the business cycle at any Census date, and also to any variation
in the short-term rate of development in a county.

In the light of all these changes affecting both the autonomous and induced
sectors, two points need to be stressed. The first is that, in spite of all the
changes, the power of inertia in the regional distribution of employment is
very strong. Both in a period of general decline, as in the *fifties, and in a period
of expansion, as in the ’sixties, the order of ranking of the counties and the
spread in the degree of development between the highest and lowest have
shown great stability. Even the extreme case of Clare, with its 244 per cent
increase in manufacturing industry, has risen by only four places in the ranking
since 1951. Few other counties have moved by more than two places. To alter
the regional pattern of development is a long and slow process.

The second point is that the basic hypothesis must possess considerable
robustness to give highly significant and mutually compatible results for all
four Census years. The nature of this compatibility is itself very interesting,
particularly if taken in conjunction with the Northern Ireland results. In the
Republic, it will be recalled that the intercept of the linear regressions rose
between each of the four years, while the size of the regression coefficient fell.
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This resulted in'the regress1on line becormng steadlly less steep in each successive
Census year. : : S

This ﬁattemng of the regressmn line has been brought about because there
has been little or no increase in the induced share of ‘the workforce in the
most developed = counties,: despite -a -considerable increase " in. - their - non-
agricultural share of the autonomous sector. In less developed counties on the
other hand, the rise in the non-agricultural share of the autonomous sector has
beenh accompanied,. throughout the twenty years, by substantial increases in

the proportion of the workforce inthe .induced sector. This would seem to
indicate that there- is'an upper limit to ‘the share of the induced sector, and

that as this is approached the rise in. the share of the induced: sector slackens
and finally ceases. Louth and Waterford would appear to have reached this
limiting - point -already and such counties as. Cork, Kildare, Wicklow and
Limerick to be approaching it. Given: the spec1ﬁc local factors which account
for the dlvergences of counties from the regression line, it is impossible to place
a definite value on this ceiling. However, in the absence of exceptmnal circum-~
stances, such as those affecting Wicklow; and to a lesser- extent Limerick, it
would seem as’ if the normal lmut on. the share of the mduced sector is about
35 per cent. , ' ' : ‘ :

This concept of a maximum share of the 1nduced sector is strongly remforced
'by Black and’ Jefferson’s results for Northern Ireland.’ With the exception of

two districts, Omagh. and Enmsklllen, which indeed do ‘show a’ 31gn1ﬁcantly .
lower proportion of the workforce -in' the induced. sector, all of the “Urban -
Centres” studied by Black and Jeﬁ'erson have a level of development above
“that of Limerick. Thus the fact that no relationship ‘could be discerned in -

Northern Ireland between the share of the induced sector and the composition
of the autonomous sector supports the evidence from the Republic that there
is an upper limit beyond whlch further changes in the structure of the autono-
mous sector -have little or no impact:on the relative size of the induced sector.

Moreover, when allowance is made for differences i in clasmﬁcauon, the Northern
results confirm that:the ceiling of the induced sector is somewhere around
g5 per. cent, and that it operates' when the non-agricultural share of the
autonomous sector reaches the neighbourhood of 55 to 60 per cent.

. The 1mphcat10n of this apparent ceiling is that-the type of analysis-conducted
- in this paper is relevant-to reglonal studies only during ‘a ‘certain’ phase of

development ‘Most of the Repubhc is still in this phase, and consequently the
approach is likely to remain useful for about another decade. By the end of -
that period the further decline in.agricultural: employment and the con- ‘
commitant growth of other autonomous’ activities should have rendered the

approach invalid, except for a handful of ‘the.least developed counties. For

‘Northern Ireland, the UK and most of Europe the division of the autonomous
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sector between agriculture and other activities is almost certainly already
redundant as a methodology. A much more complex division of the autonomous
sector might yield useful results, but more probably a search for income
relationships between the autonomous and induced sectors would prove
more fruitful.

However, it seems quite likely that the methodology used in this paper could
be useful in regional analysis in the poorer countries of southern Europe, and
in much of Latin America. So long as sufficiently detailed and reliable Census
data exist, it provides a relatively simple way of measuring regional disparities,
of assessing progress in diversifying development, and of predicting possible
levels of local employment in induced services.

With regard to this potential predictive ability, the results obtained from the
forecasting models developed in Section 4 of the paper were highly encouraging
when tested against the 1971 data. It is hoped that the updated versions of
these models, applicable to 1976, will prove of utility to Irish regional planners
in predicting the future level of total employment within their counties or
regions. It must of course be stressed that the models are only partial, or
consequential, and depend for their operation on the availability of reasonably
accurate forecasts of employment in agriculture and the non-agricultural
autonomous sector. However, the assistance offered by the models in converting
such estimates of the more readily predictable types of employment into
projections of total employment could be of considerable value in a local
planning context.

Apart from their direct utility, the models are of interest in that they formalise
what was previously no more than a generalised suspicion. This is that where
the rate of development of the non-agricultural autonomous sector is particu-
larly rapid, the growth of the induced sector tends not to keep pace with it.
This tendency appears to be fairly general, and to have been present in each
of the three inter-censal periods studied. To a large extent it would seem to be
a temporary problem, caused partly by a slowness in the induced sector to
adjust to changed conditions, and in some cases due in part to the effects of
competition between the non-agricultural autonomous sector and the induced
sector for the available workers in a locality. In either of these cases an eventual
correction to the pattern might be expected when the growth in the autonomous
sector slackens. However, some part of the tendency might be due to more
permanent factors, particularly the realising of economies of scale in service
industries as the growth of the workforce is accompanied by a greater con-
centration of population in medium or large towns. To the extent that this is
the case, no subsequent readjustment in the relation between autonomous and
induced employment can be expected when the period of rapid expansion
comes to an end.

E
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‘This finding that there isa dynarmc relatlonslup between the rate of growth
of non-agricultural autonomous activities and changes in the share of the
induced sector, as well as the previously observed static relationship between
the shares themselves, could have 1mpl1cat10ns for :regional location- policy.
If the prmmpal aim of such policy is to' maximise total employment then the
findings suggest that extremes of concentration in industrial location should
be avoided. A higher total of 1nduced employment is likely to result from a
reasonably dispersed pattern of industrial expansion, although in practice the
degree of dispersal is bound to be restncted by the requlrements of the autono-
mous industries themselves.

A second point to emerge from the analys1s which could be of cons1derable

relevance to regional policy is that employment in the social -autonomous’

sector is: at least ‘as ‘effective as' employment in ‘manufacturing industry in
inducing further local employment. The implications of this.are fairly obvious.
Decisions concernmg the location of such activities as administration,

education or health are more directly under the control of pohcy makers than -

are decisions on industrial location: Decentralisation of such’ services can
 frequently be achieved at a lower cost in foregone’ efficiency than decentralisa-
tion of manufacturing. There are, of course, difficulties in the way of making
decentralisation of social autoriomous services a major part of regional policy:
* The creation of new administrative agencies which can function equally well
in alternative locations is -a relatively ‘infrequent occurrence. Similarly- the
provision of such facilities as new hospitals or schools is usually tied to the
requu'ements of the populatlon in a specific place, although some flexibility
exists in many cases Thus it must be conceded that any serious decentralisation
plan, even if it were limited to ensuring that the net national increase in jobs
in this sector accrued ‘to areas other than Dublin, would involve: the actual
displacement from Dublm of certain administrative or social units. It seems
- clear, however, that the benefit to the rcc1p1cnt area of such a’ policy would
outweigh the- dxsadvantages, if any, to Dublin. The political and _petsonal
problems inherent in the transfer of the individual workers concerned are
beyond: the scope of this paper, but it does seem relevant to point out that
these problems have been tackled with a fair degree of success in other countries.

. The final pomt relating to reglonal policy which needs to be made is that

" the analysis of the 1971 Census confirms the earlier conclusions- (see Baker and
Ross 1970) that there is no longer any Jusuﬁcatlon for regarding: Ireland as
divided into a simple two-region economy. It remains true of course that the

. stage of development of the Western, North-Western and ‘Donegal Regions is
lower on average than that of the remainder. However; apart of couise from

the special case of Dublm, there is' no clear-cut dlscontmulty between - the

regions or the counties contamed in them. Rather there is'a falrly ‘smooth
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spectrum in the stages of development, and the drawing of any arbitrary lines
with areas on one side of it regarded as undeveloped and those on the other
as developed, is likely to cause anomalies and distortions. Regional development
policy, like regional analysis, must be based on more sophisticated and flexible
criteria of development needs and opportunities.

The principal conclusions of this paper can be summarised quite simply.
Despite the changes and progress in the previous twenty years, great disparities
still existed in 1971 in the stages of economic development as revealed in the
employment patterns of different counties and regions. So long as these
disparities remain, the analytical approach adopted in this paper is likely to
be of relevance and utility. If the paper can contribute towards the situation
where the spread of development in Ireland is sufficiently even that its central
hypothesis becomes redundant, then the authors will be well satisfied.
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ArpENDIX 1: Classification of sectors from Census of Population

Sector Category Item Census code number
) 1971 Vol. IIT 1965 Vol. IIT
Autonomous Agriculture - Agriculture and Forestry 000—201 ; 401 ; 402; 403 001-013 )
Agriculture Fishing’ 404 o14
. : " Turf Production 406 018
Mining and Quarrying 405 015-017
. Manufacturing 4075 409%~424; 426—428; 019; 201-042; 044047
Autonomous Industry 4305 432%—450 049-052; 054—055-058-077; 079~
Non-agriculture Commercial | 909 :
Autonomous . Sea and Air Transport 497; 501-502; 150-153
’ Tou'rism e 528-530 182-184
Racing 537-538 193-194
Foreign Government 541% 197
Social " Public Building etc. . T 4515453 091; 093-094
- Autonomous . Public Administration and Defence 505-508 . 157-160 - .
Social Professions 509-519; 533 162-166; 168-175; 189
Retail Retail Trade I " 470-472; 485—486; 488%; 490 -118-120; 135-136; 139~140
Retail Trade IT 473-484; 487-488*%; 404496 121-134; 137-138; 141-142
“Manufacturing” . 408%; 421; 425-420; 431; 433* 020; 043; 048; 053; 056-057; 078 -
Other - Trading 460; 464; 468; gGg“ 5 489 102-11I0 . - -
Trade © Wholesale 461-463; 465-467; 469* 11I-117 -
“Personal Service” 531-532; 534 185~188; 190
Induced Land Transport - 498-500 146-149
Transport Communications and Storage 503—-504 154-156
Electricity, Water, Gas 457459 099101
Miscellaneous . Insurance, Banks, Finance 491493 143-145
. Professions 520-526 1615 167; 176-180
- Entertainment and Sport 535-536; 539-540 191-192; 195-196
Industry not stated 541 198 )
Building etc.  *_ Private Building 452; 454—456 > 092; 095-098
Domestic Service Private Domestic Service 527 181 :

. ALOILLSNI HDUVASAY TVIDOS GNVPDINONODEI dH.L

*There have been amalgamations in Census classifications between 1961 and 1963 and again between 1956.and 1971. In most cases: these have
provided no problem but in some cases there may be slight ‘discrepancies between the functional classification of sectors in successive years. The only

Instance in which an adjustment to the 1966 Census category has had to be made is in the case of category 078, iron and steel forging. (This became

443 “Metal Products” in 1971.) In 1966 this apparently includes “blacksmiths” who formed a separate category (095) in 1961. The numbers engaged
in “iron and steel forging” (0g6) and 1961 have been allocated to manufacturing industry in 1966 and the remainder of 078 has been regarded as’
representing ““blacksmiths” and allocated to the induced sector. In 1971 blacksmiths were assumed to be 20 per cent of the 1961 figure on level and
deducted from “metal products” 443. - S : Co o } o :

The 1966 Census categories, Bread and Flour Confectionery-(020) and Biscuits (021) became “Bread, Biscuits and Flour confectionery” (408)while
“readymade outer clothing” (042) and “Handicraft tailoring and dressmaking” (043) became “Outer clothing” (421). It was assumed that numbers
engaged in “biscuits” and “handicraft tailoring” did not differ from the 1966 level and these were deducted from the amalgamated totals and allocated
appropriately. Similarly where “motor vehicles and pedal cycles” (138) and “motor garages (including filling stations)” (140) were separate in 1966
they were combined as “motor vehicles, sales and repairs (including filling stations)” (488) in 1971. Again category 138 was assumed to remain con-
stant. This adjustment is of lesser importance as it does not affect the total of the retail sector—only the split between Retail I and Retail II.
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AprpenDIX g: County employment pattern 1971, Num

Autonomous sector
— T ————
Non-agricultural autonomous
Agricultu; ) ! autz;fotrilaus Retail trade
(5;’;: ding Commercial autonomous ’ Social autonomous l
Jorestry, — Total non- :
Jfishing . | . L . agricultural .
and turf) Manufacturing . Total Public Administration Social Total autonomous Retail Retail Total “May
industry Tourism Other commercial building, etc. and professions | social trade (1) trade (2) retail trade Jacturi
autonomous defence ‘ ‘ autonomous
I
| i l
Leitrim 6,427 548 117 102 767 229 259 741 1,227 1,994 8,421 627 216 843 142
Roscommon 11,845 842 ‘160 260 1,262 420 537 1,393 2,350 3,612 15457 1,023 531 1,554 225
Mayo 21,891 2,530 593 128 3,251 637 891 2,851 4,379 7,630 29,531 2,186 1,182 3,368 521
Longford 5,149 653 142 58 853 269 328 733 1,330 2,183 7-332 692 338 1,030 190
Cavan 10,243 2,218 245 93 2,556 433 493 1,294 2,220 4,775 15,019 1,401 608 2,009 274
Galway 25,380 3,737 1,159 673 5,569 1,026 1,430 5,493 7,949 13,518 38,898 2,990 1,767 4,757 748
Sligo 8,022 1,386 356 125 2,367 280 494 1,577 2,351 4,718 12,740 1,001 726 1,727 274
Kerry 16,782 3,869 1,606 175 5,650 615 1,042 3,050 4,707 10,357 27,139 2,433 1,519 3,952 649
Laois 6,816 1,703 226 97 2,026 323 465 1,242 2,030 4,056 10,872 1,038 616 1,654 227
Donegal 15,228 4,766 1,013 142 5,921 720 1,230 2,507 4,457 10,378 25,605 2,198 1,272 3,470 740
Monaghan 7,544 3,050 285 164 3,508 304 502 1,461 2,267 5,775 13,310 1,120 666 1,786 186
Clare 12,058 3,318 798 443 4,859 579 932 1,959 3,470 8,329 20,387 1,239 772 2,011 392
Offaly 7,702 2,739 206 99 3,044 261 395 1,223 1,879 4,923 12,624 1,115 733 1,848 223
Wexford 10,515 3,392 747 403 4,542 417 717 2,084 3,218 7,760 18,275 2,165 1,320 3,485 483
Tipperary (North) 7,730 2,645 269 562 3,476 418 732 1,437 2,587 6,063 13,793 1,213 8og 2,017 261
Kilkenny 8,138 3,324 289 199 3,812 357 672 1,818 2,847 6,659 14,797 1,353 842 2,195 340
Tipperary (South) 8,083 2,980 424 435 3,839 399 818 2,011 3,228 7,067 16,050 1,604 1,066 2,670 405
Meath 8,994 4,228 363 419 5,010 722 722 1,773 3,217 8,227 17,221 1,505 1,065 2,570 409
Westmeath 6,227 1,444 302 97 1,843 480 1,387 1,910 3777 5,620 11,847 1,221 894 2,115 299
Carlow 3,759 2,079 145 57 2,281 178 299 986 1,463 3,744 7,503 867 535 1,402 191
Limerick 12,445 8,326 968 757 10,051 708 1,808 4,285 6,801 16,852 29,297 2,976 2,835 5,811 8o3
Wicklow 5,139 4,168 703 760 5,631 407 697 1,673 2,777 8,408 13,547 1,600 1,241 2,841 512
Cork 30,283 24,603 2,405 2,507 29,515 1,910 5,011 11,128 18,049 47,564 77,852 7,397 6,830 14,227 2,994
Kildare 6,454 5,110 364 786 6,260 423 2,290 1,696 4,409 10,669 17,123 1,755 1,118 2,873 459
Waterford 6,033 6,853 649 422 7,924 442 756 2,762 3,960 11,884 17,917 1,552 1,496 3,048 523
Louth 3:419 9,899 484 393 10,776 300 8o2 2,446 3,548 14,324 17,743 1,493 1,655 3,148 665
North-West 14,449 2,434 473 227 3,134 507 753 2,318 3,578 6,712 21,161 1,628 942 2,570 416
West 47,271 63267 1,752 8o1 8,820 1,663 2,321 8,344 12,328 21,148 68,419 5,176 2,949 8,125 1,269 |
Midlands 37,739 7,381 1,036 611 9,028 1,753 9,112 6,501 11,366 20,394 58,133 5,089 3,112 8,201 1,164
Donegal 15,228 4,766 1,013, 142 5,921 720 1,230 2,507 4,457 10,378 25,606 2,193 1,272 3,470 740
South-East 37,428 18,628 2,254 1,516 22,398 1,793 3,262 9,661 14,716 87,114 74-542 7,541 5,259 12,800 1,942
Mid-West 32,233 14,589 2,035 1,762 18,386 1,705 3,472 7,681 12,858 31,244 63,477 5,428 4,411 9,839 1,459
North-East 21,206 15,176 1,014 650 16,840 1,037 1,797 5,201 8,035 24,875 46,081 4,014 2,929 6,943 1,125
South-West 47,065 28,472 4,011 2,682 35,165 2,525 6,053 14,178 22,756 57,921 104,986 9,830 8,349 18,179 3,643
East {excl. Dublin) 20,587 13,506 1,430 1,965 16,901 1,552 3,709 5142 10,403 27,304 47,891 4,860 3:424 8,284 1,380
Total (excl. Dublin) 273,206 111,219 15,018 10,356 136,593 13,255 25,709 61,533 100,497 237,090 510,206 45,764 32,647 78,411 13,138
Dublin 4,755 75,746 8,404 10,909 95,059 3,977 23,160 33347 60,484 155,543 160,298 14,764 22,761 37,525 13,530
Total 277,961 186,965 23,422 21,265 231,652 17,232 48,869 94,880 160,981 392,633 670,594 60,528 55,408 115,936 26,668




hers at work by county and category L
Induced sector
Tralzsfon Total
including Miscellancous services . . at
Other irade communication . work
and storage : Private Domestic Total
. ) ) building and | Service induced
A construction ) ) sector .
Trading “Personal ' Total Electricity, Finance, Total
and service” other trade gas and etc.. Professions Other miscellaneous :
wholesale water ) ; = )
I ‘ —
137 51 330 313 119 83 65 55 332 450 132 2,390 10,811 Leitrim
] 277 89 591 583 197 158 112 122 583 it 156 4,179 19,636 Roscommon
. 563 225 1,309 1,283 273 282 193 170 1,018 1,439 412 8,829 38,350. Mayo
s 160 49 399 278 95 97 63 82 337 429 44 2,617 9,049 .  Longford ; "
. .304 102 680 477 104 180 130 109 523" 816 251 4,756 19,775 Cavan j
779. 525 2,052 1,518 347 530 443 424 1,744 2,785 567 13,423 52,321 Galway ‘ '
590 138 1,002 738 195 211 I47 Iy 670 894 219 5,250 17,990 Sligo
471 302 1,422 1,204 431 366 239 257 1,203 2,079 457 10,407 37,546 Kerry
247 107 581" 637 330 132 91 -8g 642 789 240 4543, 15,415 - Laois
778 227 1,745 . 1,264 345 300 192 ‘249 1,086 1,910 667 10,142 35,748 Donegal :
318 139 643 438 75 132 11 99 417 796 301 4,381 17,700 Monaghan B
335 169 896 7 208. 229 207 166 810 1,659 251 6,374 262761‘ Clare
405 108 736 405 480 170 102 T12 864 - 1,061 268 5,242 17,567» Offaly
784 322 1,589 1,015 414 321 412 262 1,409. 1,852 709 10,059 28,334 Wexford i -
304 144 712 729 100 187 139 135 567 999 272 5,296 19,089 Tipperary (North)
429 185 954 733 151 243 220 7L 785 I,510 405 6,582 21,379 . Kilkenny - '
516 260 1,181 764 179. 264 190 306 939 1,343 519 7416 23,466 Tipperary (South)
586 250 1,245 719 181 290 288 194 953 2,478 529 8,494 25,715, Meath =
440 169 go8 899 246 210 168 206 830 972 291 6,015 17,862. Westmeath
339 115 645 344 54 115 163 86 418 586 223 3,618 11,121 Carlow
! 1,849, 507 3,159. 2,436 620 694. 650 531 2,495, 3,216 786 17,903 47,200 Limerick
' 573 380 1,465, 836 348 399 347 382 1,476 2,199 625 0,447 22,089 Wicklow ,
b, 4,434 1,439 8,917 5,170 1,401 2,173 1,488 1,062: 6,184 9,087 1,930 45,515 123,362 Cork o ;
! 497 206 1,162 861 411 234 265 217 1,127 1,884 184 301, 25,514 Kildare . i
t 8oo 370 1,693 1,262 393 357 334 272 1,356 1,640 425 9,424 27,341 Waterford ?
{ 842 337 1,844 1,196 361 314 243 266 1,184 1,765 300 9,437 27,180 Louth - - -
727 18g 1,332 1,051 314 204. 212 172 992 1,344 351 7,640 28,801 North-West Lo
t 1,342 750 3,361 2,801 620 812 736 594 2,762, 4,224 979 22,252 90,671 West .
; 1,529 522 3,215 2,862 1,342 767 536 611 3,256 3,963 1,099 22,596 80,729 = Midlands :
! y = ;
L 778 227 1,745 1,264 345 300 192 249 1,086 1,910 667 10,142, 748 D 1
; 2,868 1,252 6,062 4,118 1,191 1,300 1,319 1,097 4;907 - 6,931 2,281 37,009 x?i’ﬁx s:lftig.%m
| 2,488 820 4767 3,912 93¢ 1,110 996 832 3,872 5874 1,309 20,573 93,050 Mid-West :
1,464 578 3,167 . ‘2,111 540 626 484 474 2,524 3377 . ‘852 18,57 6 ,2;', .' North-East - S
I 4,,995 1,791 10,339 6,374 1,802 2,539 1,727 1,319: TATT 11,166 2,387 35,92§ . ,xﬁg,gg?l S:uth-wa;t y
; 1,656 836 3,872 2,416 940 923 900 793 3,556 6,561 1,638 26,327 74,218 - East (excl. Dublin)- R
17,757; 6}965 371860 26’909 8,1[8 81671 7,102 631‘41' 30,032 45,350 11,563, 230,125, 740’421 . Total (CXCi. Dublm) : . o
! 19,099 6,402 39,031 20,452 6,045 10,815 9,027 5,116 31,003 21,951 4,158 154,120 314,418 Dublin o

36,856 13,367 76,891 47,361 14,163 19,486 16,129 11,257 61,035 67,301 15,721 384,245 1,054,839 Total |




AppENDIX 2: Employment pattern 1966. M
Autonomous sector
Non-agricultural autonomous ’
Retail trade

Agriculture ' Commercial autonomous ’ Social autonomous l Total

(tncluding ____ ! 4 oud ) -

Sorestry, ! Total non- . ! . | Total

JSishing Mt{nufacturing Total Public Administration Social Total agricultural Retail ' Retail i ota P

and turf) industry Tourism Other commercial building, etc. | and professions social autonomous trade (1) trade (2) retail trade

l ! autonomous ! defence autonomous !
| !

Leitrim 8,290 361 107 102 570 197 205 6or1 1,093 1,663 9,953 639 231 870
Roscommon 14,568 648 163 264 1,075 469 451 1,386 2:306 3,381 17,969 I,145 483 g ’622
Mayo 27,637 2,174 571 115 2,860 651 850 2,477 3,978 6,838 34,475 2,493 1,223 371
Longford ' 6,202 327 118 43 488 209 274 635 1,208 1,696 7,898 680 329 1,009
Cavan 12,412 1,520 275 88 1,883 425 427 1,168 2,020 3,903 16,315 1,450 608 2,058
Galway ' 31,278 3,028 1,198 535 4,761 1,117 1,402 4,637 7,156 11,917 43,195 3,031 1,581 4612
Sligo 9,971 1,553 295 104 1,052 344 452 1,358 2,154 4,108 14,077 1,027 668 1,695
Kerry 20,165 2,813 1,352 206 4,371 664 989 2,624 4,277 8,648 28,813 2,588 1,403 3,991
Laois 8,049 1,497 145 142 1,784 370 407 1,082 1,859 3,643 11,692 1,139 551 1,690
Donegal 19,810 4,161 1,041 144 5,346 922 950 2,339 4211 9,557 29,367 2,582 1,103 3:685
Monaghan 9,137 2,063 206 151 2,420 346 386 1,278 2,010 4,430 13,567 1,214 648 1,862
Clare 14,700 3,061 693 303 4,057 677 903 1,705 3,285 7:342 22,042 1,323 629 1,952
Offaly 9,044 2,714 212 54 2,980 256 351 1,054 1,661 4,641 13,685 1,241 701 1,042
Wexford 12,815 2,989 549 324 3,862 466 646 1,847 2,959 6,821 19,636 2,228 1,225 3,453
Tipperary (North) 9,306 2,394 304 133 2,831 399 648 1,201 2,248 5,070 31,189 1,260 686 1,946
Kilkenny 9,926 2,539 175 408 3,122 440 620 1,627 2,687 5,809 15,735 1,513 811 2,324
Tipperary (South) 10,443 2,635 352 402 3,389 471 759 1,742 2,972 6,631 17,074 1,709 942 2,051
Meath . 10,637 3,459 340 329 4,128 515 567 1,435 2,517 6,645 17,282 1,591 895 2,486
Westmeath 7,835 1,275 321 63 1,659 727 1,261 1,633 3,621 5,280 12,615 1,292 8o3 2,095
Carlow 4,511 1,765 123 98 1,986 192 278 855 1,325 3,311 7,822 924 486 1,410
Limerick 14,880 7,900 904 782 9,586 962 1,750 3,943 6,655 16,241 31,121 3,046 2,485 5,531
Wicklow 6,172 3,237 762 542 4,541 352 633 1,445 2,431 6,972 13,144 1,582 1,146 2,728
Cork 36,397 23,449 2,209 2,384 28,042 2,132 4,215 9,572 15,919 43,961 80,358 8,013 6,057 14,070
Kildare : 7,478 3,952 347 756 5,055 431 2,283 1,280 3:994 9,049 16,527 1,813 890 2,703
Waterford 7,202 5:677 528 567 6,772 553 735 2,459 3,747 10,519 17,721 1,698 1,386 3,084
Louth 4,528 8,819 476 382 9,677 313 628 2,135 3,076 12,753 17,281 1,686 1,457 3,143
North-West 18,261 1,914 402 206 2,522 541 657 2,049 3,247 5,769 24,030 1,666 899 2,565
West 58,915 5,202 1,769 650 7,621 1,768 2,252 75114 11,134 13,755 77,670 5:524 2,804 8,328
Midlands 45,218 6,461 959 566 7,986 2,121 2,744 5,790 10,655 18,641 63,859 5,497 2,867 3,364
Donegal 19,810 4,161 1,041 144 5,346 922 950 2,339 4,211 9,557 29,367 2,582 1,103 3,685
South-East 44,897 15,605 1,727 1,799 19,131 2,122 3,038 8,530 13,690 32,821 77,718 8,072 4,850 12,922
Mid-West 38,886 13,355 1,901 1,218 16,474 2,038 3,301 6,849 12,188 28,662 67,548 5629 3,800 9,429
North-East 26,077 12,402 957 621 13,980 1,084 1,441 4,581 7,106 21,086 47,163 4,350 2,713 7,063
South-East 56,562 26,262 3,561 2,590 32,413 2,796 5,204 12,196 20,196 52,609 109,171 10,601 7,460 18,061
East (excl. Dublin) 24,287 10,648 1,449 1,627 13,724 1,299 3,483 4,160 8,942 22,666 46,953 4,986 2,931 7,917
Total (excl. Dublin) 332,913 g6,010 13,766 9,421 119,197 14,691 23,070 53,608 91,369 210,566 543,479 48,907 20,427 73,334
Dublin ) 5,666 74,343 8,414 11,846 94,603 4,348 20,119 28,206 52,673 147,276 152,942 15,194 21,508 36,702
Total 338,579 170,353 22,180 21,267 213,800 19,039 43,189 81,814 144,042 357,842 696,421 64,101 50,935 115,036




nbérs in each category by county and region

Induced sector
S Transport
. PR including Miscellaneous services TZ?I
Other trade communication | ot e . e ' work
W‘”’?g’ Private . Domestic Total S
- ' ' building and service induced
e e e i L ! o . oo construction © sector
Ma_mﬁ” “Trading ! “Personal | - Electricity, Finance, o Tu : Total - o L ‘
ffacturing and service” Total “gas'and elc., Professions Other miscellaneous
wholesale other trade water l
! : |
151 122 43 316 272 65 72 59 72 268 250 171 2,147 | 12,100 Leitrim
234 251 109 594 526 180" 133 109 149 571 557 276 4,152 22,121 Roscommon
632 495 252 1,369 - 1,078 231 231 240 325 1,027 1,089 676 8,955 43,430 Mayo
.- 220 172 54 446 - 256 116 84 68 73 341 372 218 2,642 10,540 Longford
297 225 116 638" 442 66 - 147 110 78 401 659 440 4,638 ¢ 20,953 . Cavan
792 780 608 2,180 1,484 323 404 373 ° 502 1,602 1,916 880 12,674 55,869 Galway
302, 538 152 992 674 168 177" 121 218 684 564 -329 4,038 - 19,015 Sligo
853" 439 284~ 1,576 1,088 307 . 296" 225 277 1,105 1,464 823 10,047 38,860 . Kerry
235 212 96 543 596°: 256 103 78 107 544 649 433 4:455. ' 16,147 Laois
725 696 225 1,646 1,236 277 223 174 305 979- 1,559 1,024 10,129, - 39,496 .  Donegal
203 326 125 654" 389 - 65 119 109 115 408 587 .363 4,263 17,830. Monaghan
395 326 183 904 703 169 189 - ‘177 ‘155 690 1,195 435 5,879 27,921 . Clare
233 359 133 725 428 416 146 106 110 778 :765 406 5,044 18,729. Offaly
483 624 423 1,529 1,014 215 264, 329 239 1,047 1,416 1,190 9,649- 29,285 ~ Wexford S
299 343 144 876 695 or 169 . 164 166 590 937 . 493 5:447 19,832 Tipperary (No;th)
‘426 339 216 981 651 108 214 160 204 1686 997 761 6,400 22,135 Kilkenny
437 451 258 1,146 751 142 315" 180 279 816 1,048 842 7,254 24,058. Tipperary (South)
399 488 214 1,101 673 134 205 187 ‘221 747 1,782 878 7,667 24,949 Meath =
298 379 157 834 833 215 157 124 240 736 .800 497 5,795, - 18,410. Westmeath
198 345 138 681 320° 59 113 181 113 466 458 402 3,787 11,559 ~ Carlow
- . 1
,905 1,685 523 2113 2,171 529 605 512 562 2,208 2,682 1,303 17,008 , 48,129 . Limerick
508 556 365 1,429 815 224 282 272 415 1,193 1,712 934 8,811 21,955 Wicklow
3,258 3,901 1,480 8,639 4,935 1,290° 1,877 1,323 1,114 5,604 7,410 3,344 44,002 - | 12,360 Cork
464 366 200 1,030 ° 758 ‘316 167 192 269 944 1,412 891 7,738 24,265: Kildare
604 8o4’ 289 1,697 1,123 278 295 261 282 1,116 1,258 796 9,074 26,795, Waterford
663 959 ‘344 1,966 1,118 296 255 228 286 1,065 1,428 468 9,188 | 26,469. Louth
453 660 195 1,308 946 233 249 180 290 952 814 500 7,085 31,115 North-West
1,424 ° 1,265 . 860 3,549 2,562 554 635 613 827 2,629. 3,005 1,556 21,629;. . 99,209, West
1,220 1,373 549 3,142 2,639 - 1,183 623 485 679 2,970 - 3,143 1,830 22,088 ; 85,947 Midlands
725 696 225 1,646 1,236 277 223 174 305 979 1,559 1,024 10,129 39,496 Donegal
2,147 2,563 1,324 6,034 - 3,859 802 - 1,10T" 1,111’ 1,117 4,131 55177 3,991 36,114 113,832..  South-East
1,599 2,354 850 4,803 3,569 - 789-° 963_ 853 883 3,488 - 4,814 2,231 28,334 .| 95,882°  Mid-West
i . N : R i s o N Leb ot oo oo
1,163 1,510 585 3,258 1,049 427 521 447 479 1,874 2,674 1,271 18,089 65,252 ©  North-East
43111 4,340 1,764 10,215 6,023 " 1,597 2,173 1,548 1,391 6,709. 8,87% 4,167 54,049 163,220 South-West . o
1,371 1,410 779, 3,560 2,246 - 674 654 651 ‘905 2,884 4,906~ 2,703 24,216, ' 71,169__ East (excl. Dublul:‘):“'._’:i
14,213 16,171 7,131 37,515 25,029 6,536 7,142 6,062 : 6,8:76 : 26,616 34,966 19,275 221,733 ! 765212 . Total (excl. Dublin) -+ v
13,811 18,931 7,094 30.836 18,627 5:375 8,864 7,140 £977 26,356 20,135 6,177 147833 | 300775  Dublin

28,024 35,102 14,225 77,351 43,656 11,911 16,006 13,202 11,853 ‘ 52,972' 55,101 25,45'0 369,566’} 1,065,987 . Total




APPENDIX 4: Employment pattern by county and region 1971
Percentage of total at work

SHLLNAOD HSIYI NI SAIHSNOILLVIZY ILNAWAXAOTINA

. Non-agricultural autonomous Locally induced
County Alfun- I Total
CUCTTE | Com- | Social | Total | Retail | Retail | Total | Other Tmns- Miscel- | Private | Domestic| Total
) . mercial (1) (2) trade port | laneous | building | service |

Leitrim 5945 710 1185 1844 580 2:00 7-80 3°05 2:90 2:98 416 122 22°II  100°00
Roscommon 60-32 642 1197 1839 521 270 792 3-01 2:97 2:97 363 o080 2129 10000
Mayo 5708 847 1142 1990 570 308 878 341 335 265 375 107 2302 100700
Longford 5175 856 1338 2194 6-96 340 10°36 4-01 2:80 339 431 145 2631 100-00
Cavan 51-80  12°92 1124  24°I5 7-08 307 1016 344 2:41 2+65 413 1-27 2405  100°00
Galway 4851 1063 1520 2583 572 3-38 9-09 3-92 2:90 3'33 532 108 2566  100°00
Sligo 4459 1314 1308  26-22 556 404 9.60 557 410 372 497 122 29°'19  100°00
Kerry 4470 1503 1256 2758 6:48 405 1053 379 321 3°44 554 122 2772  100°00
Laois 4420 1315 1317 2632 6-74 400  10'%73 377 413 417 512 155 2948  100°00
Donegal 4259 1656 1247  29-03 615 356 971 488 354 3°04 534 187 2838 10000
Monaghan 42-62 1982 1281 3263 6-33 376 10709 3-63 2:48 2-36 450 170 24’75  100-00
Clare 4505 1814 1298  3gI°13 463 2:89 7°52 3'35 2:79 303 6-20 094 2382 10000
Offaly 4310 17°04 1052 2756 624 410  10°34 412 2-60 4-84 594 I'50 209°34  100°00
Wesxford g710 1602 1137 2739 7:64 466 1230 561 358 497 654 2°50 8550  100°00
Tipperary (North) 4049 1821 1356 3177 6-36 421 1057 373 3-82 2:97 5-23 143 2775 10000
Kilkenny 3803 1784 1333 3117 633 394 1028 447 3'43 3-68 707 1-88 3080  100-00
Tlpperary (South) 38 24 1637 1376 3013 6-84 455 1139 504 3-26 4-00 573 221 3162 100700
Meath 3498 1948 1252  32-00 5-86 4°14 1000 484 2-8o 371 964 2:04  33°03 100 00
Westmeath 3485 1032 2115 3147 6-84 501 1184 508 503 465 5°44 163 3368  100°00
Carlow 3380 2051 13°15 3366 7:80 481 12-61 5-80 309 376 527 201 3254  100°00
Limerick 26:36 2129 1441 3570 6-31 601 1231 6-69 516 529 6-81 166 3793  100°00
Wicklow 2233 2449 1209 3658 6-96 540  12°37 6-38 364 643 957 2:71 4109 10000
Cork 24'54 2392 1464 3856 6-00 554  11°54 7-23 419 501 737 1-56 3690  100-00
Kildare 2528 2453 1729 4182 6-88 438 1126 456 338 442 739 190 32°Q0  100°00
Waterford 22:05 2898 1450 4347 5-68 547  1I'15 619 462 496 6-00 1'55 34°47  100-00
Louth 1258 3965 1306 5270 5°49 609 11°58 6-79 4°40 436 649 I'I0 3472 10000
North-West 5017 1087 1243 2330 565 327 8-92 4°63 365 344 467 122 2653 10000
West 50°14 972 1361 2332 571 325 396 371 309 305 466 108 2454 100°00
Midlands 4674 1118 1408 2526 6-31 386 1016 398 3°55 403 4°91 1-.36 2799 10000
Donegal 4259 1656 1247 2903 6-15 356 971 488 354 304 534 1-87 2838 10000
South-East 3351 2006 1319 3326 6-76 471 1147 543 3:69 4°40 6-21 2°04 3324  100-00
Mid-West 3464 1975 1383 3358 583 474 1058 512 4-21 416 6-31 I41 3179  100°00
North-East 32:80 2604 1243 3847 621 453 1074 4:90 327 3-29 522 1-32 2873 10000
: South-West 29-25 2185 1415 3600 611 519  I1°30 6-43 396 465 6-94 148 3476  100-00
: East (excl. Dublin) 27-73 2277 1402 3679 655 462  1I1°17 522 3-26 4°30 8-84 2:20 3548 100-00
Total 3689 1844 1358 3202 6-18 441 10°59 5II 364 406 613 156 3108  100°00
Dublin I'51 3023 1924 4947 4770 724 1193 1241 650 986 6-g8 1-32  49°02  100°00

69

Ireland 26-35 2196 1526 3722 574 525  10°GQ 7:29 449 579 6-38 149 3643 100°00
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