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CHAPTER 1

Tntroduction

The effect on the local economy of the establishment of a new
University at Stirling will be equivalent to the introduction of a
major new industry to the region. Given the nature of the employment
offered by the new University, it is likely that there will occur a
significant wave of immigration to the area. Since the growth and
development of the University will have considerable repercussions on
the local employment situation and on population, it is therefore
necessary to provide, for practicsl planning purposes, a series of
detailed estimates of these repercussions. With the University taking
the nature of a catalyst in this situation, the main objective of the
thesis is to analyse and attempt to quantify the economic effects of

its development on the local economy. Equally, however, during the
period of University expansion, there will be further growth from the
continuing development of the local economy in its own right; the second
main objective of the thesis must therefore be to study the various
internal aspects of the local economy and provide from this further
estimates of its growth or decline during the period. It is only by
amalgamating the forecasts of both the internal and the University sources
of development over the period, that final estimates can be made of the
overall situation in the local economy. The provisions of these
estimates should be of some interest and assistance to Local Authorities
in their planning decisions for future provision of housing, schools,
hospitals, roadworks etc, as well as their allocation of space for

private industrial development in the area.

The Study Area chosen as the economic base for the analysis of both

internal/eee



internal growth and University impact consists of the whole of the County
of Clackmannan, of the burghs of Stirlingz and Bridge of Allan and the
lundward district of Central No. 1 D,C,l in the County of Stirling, and
of the small burghs of Doune and Dunblene in the Counmty of Perth; this
ares represented o population base of about 95,600 and provided, within
its boundaries, employment for about 37,500 persons, at the comaencement
of work on the new University. The delineation of the arca was based
partly on the University Development Plan estimates of the fiourney to
work" pattern2 and partly on the pattern of residence of students and
staff up to the academic year 1970/71. While some staff and students
commute frem outside the boundaries of the Study Area, these, as yef, do
not represent a significant proportion of the total; where commuting of
this nature is, however, likely to have some effect on the estimates made
f University impact or internal growth, adjustments have been made for
this. On the other hand, no attempt has been made to assess the effect
of Study Ares development forces on surrounding areas such as Falkirk,
Denny or Callander, on the grounds that such an influence is unlikely to

be of any real economic significance to them.

The dotes chosen ns Ffocal points for the analysis, namely 1966, 1976 end
1981 arc all related to the development of the University. The first
year, 1966, represents the final year before the cormencement of any type
of work on the University, although the decision to site this at Stirling
had been announced in July 196L; effectively, it was the last year in
which there were no direct influences on the local economy which could be
attributed to the University. The second year, 1976, represents the end

of the first/...

1. The landward district of Centrsl No. 1 D.C. covers, broadly the area
from Cowic and Plean in the East to Cambusbarron and Gargunnock in
the West.

2. Interim Development Plan, 1966, paragreph 10.13 and figure 10.bL,



of the first main Jevelopment phase to on equilibrium position, in this
case the steady-state size of about 3,000 undergraduate students; since
further growhh is anticipsted, this year also provides a peint in the
course of the development of the University at which the economic effects
of the expansicn can be studied. The third year, 1981, represents the
achiivement of the larger equilibrium or steady-state size of about
6,000 undergraduste students; given the Robbins' forecast of increased
demand for University pl&ces,B it was felt possible that the University

night need to expand to this size by the early 1980%s.

(AL}

The structure of the thesis is governed by its two main objectives.
Part I of the thesis, covering Chapters 1 to Y4, inclusive, analyses the
various internal aspects of the economy of the Study Arca and, on the

basis of this, provides projections for population and employment

stemming from internal, as opposed to University, forces. Part II, on
the other hand, analyses the growth forces of the development of the
University and estimates its possible effects on local income, employment
and population. In addition, it smalgamates the two sets of estimates,
for internal and University growth, and comments on the implications of

these for the Study Area.

To provide the date and knowledge of the population and employment
situation in the Study Area from which the projections to 1976 and 1981
can be made, the current situation and recent trends in these sspects of
the leoeal ecconomy nust be analysed. In Chapter 2, the population
characteristics of the Study Ares for the period preccding 1966 arc
exsrnined, as these are reflected in the total size of the population, its
ege and sex structure, geographical distribution, rate of increase, and
tendencies towards migration. In Chapter 3, the industrial and employ-

o4

ment structure/...

3. Report on Higher Education, 1963, CMFD 2154, Appendix 1.



structure of the Study Area is examined, with an analysis made of the
effects of changes in the employment pattern on the balance of male and
female employment and on the type and severity of unemployment experienced
over the period in the local labour market. inally in Part I, Chapter

4 contains the development of the projection models for internal growth

in population and employment fror the data provided by the previous
chzpters and other relevant sources, the nodels are used to project

population and employment for the Study Area to 1976 and 1961,

The development of the University will affect many aspects of life in

the Study Area but oniy the main econonmic aspects of its impact on income,
cmpioynent and population will be examined; vwhile other sociological,

political and culsural consequences are undoubtedly important, they fall

outside the scope of this research. In Part II of the thesis, firstly

. } .
imates which have been made of the cffects of the

-

the existing es
University on the loeal area are gathered together and summarised.
Secondly, an alternative series of estinmates are provided, based on the
econonic analysis of the income generated directly and indirectly by the
University, its staff and students. Thirdly, the estinmates for internal
growth in the Study Area, as contained in Chapter 4, are amalgemated to
the estimates of enployment and population impact from the University, to
provide overall projected figures for these for 1976 and 1981. Chapter
therefore, swmearises the existing estimates of population and employ-
ment irmpact. In Chapter 6, the current literature on the regional
income multiplier is examined and, from this, o model developed to analyse
the income impact of the University on the Study Area's econony. In
Chapter T, the various terms in the model are quantified ond the model
used to estimate the income generated by the University for 1976 and 1981,

Using/ees

k., These estinates were based largely on physical planning consideraticns.



Using this data and & modified employnent nultiplier model, further
estinstes are made of the indirect employment generated by the University
in the supporting loecsl service industries; having then estimated total
employment attributable to the University, these figures are then
smalganated with the estinates for internal growth and the resulting
overall employment pattern discussed. Finally, in Chapter 8, the
estimated numbers of students, staff and indirect employees are analysed
and the irmigrent component of these established; further calculations
are then made of the adult and child dependents of these irmigrants to
provide estimated figures for the additional population stemming from
University developnent by 1976 and 1981. As with employment, the
University estimates for population are amalgamated to the internal
projections to provide figures of overall total population and its

possible age and sex structure for these yecars.

Throughout, the conclusicns are surmarised at the end of each chapter
with, in Chapter 9, the main conclusions gathered together so that their
implications for planning in the Study Area can be considered. Then,
having analysed both internal and University growth forces and the
possible resulting situation in population and employment, the chapter
contains & discussion of the use of the approach developed in this thesis
for similar studies elsewhere, drawing attention to some of the problems

which will be encountered in its use.

The theoretical contribution of the thesis lies in Chapter 6, where an
attempt is made to develop the conventional regional income multiplier
nodel by a reformulation of the rultiplicand and a restatement of some
of the functional relationships, to bring into the model sone of the main
suggestions made by other writers on the subject. Sccondly, it is
argued that, for practical purposes, the nodel should be developed for
and applied to an econonic base which is not the conventional standard

region/...



region, but the relevant sub-region of this.

The factual contribubion of the thesis has two aspects. Firstly, it
gathers and publishes for the first time a great deal of local
statistical information on past and current population, industrial and
employment patterns. Secondly, it provides an alternative and detailed
set of estimates for the impact of the University on the local econcmy
and, by amelgamating these with projected figures for internal growth,
allows some stabtistical analysis of the possible overall situation in

the future in the Study Area.



CHAPTER 2

Population

This chapter examines the various trends in the population of the Study
Avea over the period 1951-66. This latter year represents not only &
convenient Census date, but was also the year in which the opening of
the University in 1967 was announced; effectively it was the last year
in which no influence could be attributed to the University. The
period 1951-66 has been chosen, partly because it is of sufficient
durstion to allow analysis of the main trends and partly because it
allows a direct comparison between the full Census returns of 1951 and

1961, and the Sample Census of 1966.

Structurally, the chapter falls into two sections. Firstly, there is
an examination of the size of the population of the Study Area, its
geographical distribution within the area, its patterns of growth and
decline, its age structure and sex balence. Secondly, a more analytical
attempt is made to explain the changes in the overall size and age
structure of the population by an exemination of the migration flows
which have taken place over the period, and exemine their effect on the

age structure of the population.

The Population of the Study Area

Teking the Census figures for 1951 and 1961 and the figures of the

. 1. .
Registrar General for Scotland for 1966~ it was estimated that the total
population of the Study Area rose from 88,267 persons in 1951 to 92,800

persons/ ...

1. The Annual Report for 1966 has been adjusted by the Registrar to
bring the estimates into line with the Sample Census figures for
that year.



persons in 1961 and 95,577 persons in June 19663 this represents an
increase of 8.2% over the period as against the 1.9% increase in the
total population of Scotland over the same period. Breaking these
figures down into intercensal changes, the Study Area population
increased by 5.1% or by 4,533 persons between 1951-61, against the
Scottish increase of 1.6%, and by 3.0% or 2,777 over the period 1961-66
as against the Scottish increase of 0.2%. This would seem to indicate
that the Study Area’s population has risen consistently at a much higher
rate than for Scotland as a whole, & trend which is confirmed from an
examination of inter-war year Census returns,Q Secondly, the figures
suggest that the rate of population growth in the Study Area accelerated
slightly over the first six years of the 1960's, in comparison to

Scotland vhere it slowed down nmarkedly.

The geographical distribution of the population within the boundaries of
the Study Area is shown in table 2.1. The two main urban centres of
Stirling and Alloa accounted for 40,672, or 46.1% of the total population
at the beginning of the period and 42,061 persons, or 44,0% of the total
population at the end of the period. The next two largest concentrations
of population were the rural Districts of County of Allca D.C. and
Central No. 1 D.C., which between them accounted for a further 27,937
persons, or 31.7% of the total population in 1951 and 32,000 persons,

or 33.9% of the total population in 1966. The remaining 20% of the
population of the Study Area was distributed over the small burghs of
Alva, Dollar, Tillicoultry, Doune, Dunblane and Bridge of Allan, and

the small rural Hillfoots D.C.3

2. From 1931 to the present there has been an increase of 22.9% as
against T.2% for Scotland; for the Study Area, over the period, the
rate of population growth has been greater than for the East Central
region as a whole.

3. The populations for Dollar and Bridge of Allan have been stated
throughout as net of the resident students of Dollar Academy and the
Beacon school for girls. From Census figures there were 226 of
these at Dollar and 31 at Bridge of Allan in 19663 the 1951 Census
was during vacation when there were no students.



This distribution indicates a fairly rural type of area, which is
confirmed if the various Census returns are used to calculate population
density per acre. The figures of about 12 persons per acre for Alloa
and about 10 persons per acre for Stirling are completely offset by the
large rural Districts of County, where the most heavily populated,

Alloa D.C., has only 1.1 persons per acre, Central No. 1, 0.4 per acre
and the Hillfoots 0.2 per acre, Overall, the population density for

the Study Area over the period has been steady at 1.1 persons per acre.

Over the period almost all parts of the Study Area have increased in
terms of population. The largest single increase was of 3,823 persons
for Alloa D.C. This was almost entirely caused over the early 1950's
by the influx of miners from the North Lanarkshire coal fields to the
mines of the new Alloa area.h This same influx can be traced in the
population increases for Stirling, Alloa and Tillicoultry. While the
main population increases over the period 1951-61 can be explained in
terms of this single immigrastion source, the population increases over
the period 1961-66 were of a rather different nature. During this
later period, immigration appears to have been associated with & wave of
housing development, meinly for owner-occupiers, this being concentrated
around Stirling, Alloa, Dollar, Tillicoultry, Bridge of Allan and
Dunblane. This particular phese of development of the area appears to
have teken the nature of a commuter belt residential zone for Glasgow,

>

Edinburgh, Falkirk and Grangemouth. However, taking the period as a
whole, the various changes in population over the period have had little
more than a marginal effect on its geographical distribution within the

boundaries of the Study Aresa.

L, 9 new mines were opened here from 1951 to 1956; however, 4 old mines
closed over the same period, followed by 6 more in the early 1960's.
By 1963, not a single pit in Clackmannan County was producing coal;
even Glenochil, the major new colliery had been closed - Third
Statistical Account of Scotland, Stirling and Clackmannaen, pp 433-50.

5. Based on information given by builders to the planning officers of
the various burghs in the area.
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The various aspects of the age structure of the Study Area are covered
in tables 2.2 to 2.5. The initial analysis takes the form of comparison
in broad summary age groups with Scotland, for 1951 and 1961.6 The
figures indicate that there was a broad similarity in age structure
between the Study Ares and Scotland; for both Census years, the former
had a slightly larger proportion of its population in the O-1l year group
and slightly less in the 15-64 and 'B5 and over groups. Again, there

was a broad sinilarity in intercensal changes over the period. Both

the Study Area and Scotland experienced an increase in the relative size

of the dependent groups of 0-1lk and "65 and over™ at the expense of the

working population group of 15«6k,

However, this form of summary table does not provide any clear idea of
whether the population of the Study Area is relatively younger than the
Scottish pattern or not. This can be checked quickly by the calculation
of an age index7 for the Study Area, In table 2.3 the age indices for
the Study Ares and Scotland are given for the three Census returns and,
for all of these, the Study Aree has a lower index than the Scottish one.
Further, the index figures over the period indicate that the Study Ares
wvas ageing less rapidly over the period, although the final figures for
1966 must be treated with some reservation in view of the sample nature

of the Census of that year.

Figure 2.4 provides a more detailed comparison of the two age structures
for 196106 This confirms the earlier measures that the population of
the Study Area was relatively yéunger than the national pattern; it
shows that the Study Area had relatively more of its population in most

of the Pfive year/...

6. The 1966 Sample Census data has not been published for much of the
Study Area; the main population centre data which has been published
and the unpublished datea available for inspection at the Census offict
is not given in sufficient detail to allow its use in this section.

T. The sge index is the percentage of persons in the population aged
L5 and over.



of the five year age groups up to Ll years of age.

Within the Study Area, as can be expected, there were considerable
variations in the age structure of the various burghs and districts of
county. The age index varied from declining areas, such as Doune
(47.6%), or other retiral catchment areas such as Bridge of Allan (43.4%)
and Dollar (39.5%), to, at the other extrame, the rural areas such as
Allos D.C.8 (27.2%) and Central No. 1 D.C. (28.3%). Again, using the
age index, the effects of the 1961-66 commuter influx can be traced
clearly in places like Dunblane (47.4% to 34.6% over the period),
Tillicoultry (33.7% to 27.4%) and, to a lesser extent, Dollar (39.5% to

37-0%) .

Finally, in the examination of>the age structure of the Study Area and
its trends over recent years, in table 2.5 the intercensal changes from
l951=~6l6 are examined by five year age group and sex. This shows that
there was an increase of 2,512 males overall, due mainly to increases in
the age ranges 5-19 and 45-6k4, with increases of 1,770 and 1,58k
respectively. Again, there was an overall increase of 2,053 females
over the period, concentrated mainly in the same age ranges, with 1,245
for the 519 and 1,354 for the 45-64 year old age range. The figures
show that this was offset by a significant net loss of population in the
age range 20-44 of 830 males and 1,152 females; this would appear to
indicate an outward migration flow over vhese age groups, which is

typical of the Scottish pattern.

In both Census years, for all five year age groups from 20 years of age
onwards, there were more females than males. For the age range above

60 years/ ...

8. This figure, to some extent, has been helped by the inflow from North
Lanarkshire; &g can be seen nore clearly from table 2.5, these
appear to have been rather older than is normally the case for
migrants and have brought in completed families, which has tended
to be reflected in the index.



60 years of age, this is consistent with the effect of heavier male
mortality rates over this range, particularly in an area where there
appeared to be a steady s%ream of immigrants for retiral to the area.
Over the 20-59 age range, this was probably due not so much to differing
mortality rates as the wide nature of female employment in the Study

9

Arca” in both manufacturing and scrvice industries.

Migration Patterns in thc Study Area

The earlicr section of the chapter showed that the population of the
Study Arca increased steadily over both intercensal periods at a rate
significantly greater than for Scotland as a whole and that, indecd,
there was some evidence that the rate of population inerease had risen
over the 1961-66 period. This difference in the behaviour of population
growth between the Study Area and Scotland could have been caused by
differcences in birth and death rates or by differences in migration
patterns., This section of the chapter examines natural increase and

migration bechaviour in more detail.

Comparison of birth and death rateslo for any given year is not satis-
factory, particularly where one of the areas is relatively small, like
the Study Area. The approach taken here has been to average the rates
over the two intercensal periods. The average birth rate for the Study
Area over 1951-61 was 18.8 as against the Scottish average rate of 18.k,
but, for 1961-66, the Scottish rate of 19.T was higher than the Study
Area rate of 19.3. On the other hand, the average death rate for both
periods was lower in the Study Arca, 11.3 as against the Scottish rate
of 11.9 for 1951-61 and 1l.4 es against 12.2 for 1961-66. Given that

there/ .o

9. See the analysis of employment in Chapter 3.

10. These rates are per 1,000 of population, corrected for usual residence
Annual Reports of the Registrar General for Scotland, yecers 1951-T,
tables 5 and 63 1958 onwards, table T.
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there was no significant difference in birth rates and only a slightly
lower death rate in the Study Area, therc has been nothing in the rate
of natural increasc to provide an explanation for the differences in the

rate of population growth.

While there was little difference between the rates of the Study Area

as a whole and Scotland, there were considerable, if predictable,
differences between sections of the Study Areca and also between the two
time periods in some scctions. The older, declining or retiral type of
burgh, such as Doune, Dunblane, Dollar and Bridge of Allan, all showed
much lower birth rates than the Study Area average, being in the 13.0 to
17.0 range. However, the effects of the population influx of 196166
showed up clearly with, in particular, the intercensal average birth rate
rising from 13.1 to 25.0 in Dunblanc and 15.4 to 20.4 in Bridge of Allan.
Death rates, on thc other hand, varied rather less both between sections

and over time.

To revert to the differing rates of population growth, the explanation
for these was obviously to be found in differing patterns of migration.
The method used to estimate the dircction and volume of the net migration
flows was the conventional onc of contrasting the natural increase

(excess of births over deaths for the period) to the actual increase
1

(the intercensal change).” From this, it was cstimated > that the
Study Area suffered a net migration loss of ebout 2,700 persons, or 3.0%
of its 1951 population over the period 1951-61 and about 900 persons, or
1.0% of its 1961 population over the period 1961-66. In ccmparison,
Scotland had a net migration loss of 5.0% of its population for 1951-61
and 3.6% for 1961-66. These figures confirm that the different rates

of population/...

11. Sece Statistical Appendix 2.1 for discussion of the method, the
statistics used and the detailed estimates for the Study Arca.

12. Sece table 2.6.



1h

of population growth were attributable to the patterns of emigration.
Firstly, the Study Areca suffered a considerably smaller rate of net
migration loss in both intcrcensal periods and, seccondly, the rate of
migration loss for 1961-66 declined in the Study Area whorcas it
increased for Scotland as a whole, so that the rates of population

increase for this period were 3.0% and 0.2% respectively.

A more detailed exemination of the migration patterns for the component
parts of the Study Areal3 shows that the lower net loss figure for the
Study Area over 1951-61 was due largely to the influx of miners to Alloa
D.C.3; for the 1961-66 period, the lower net loss was the result of a
wave of settlement around Tillicoultry, Dollar, Dunblane, and Bridge of
Allan. For both periods, the urban centres of Alloa and Stirling
suffered the heavier type of net loss of the Scottish pattern, losing
2,000 persons in the earlicr period and 1,200 persons for 1961—-66,lh

despite the residential developments within their boundaries.

Having estimated the direction and size of the net migration flows, the
final step is to analyse the effect of this on the age structure of the
population of the Study Area. The method used was again a fairly simple
one,15 and similar to the approach used earlier to estimate the net flow.
Taking, at the beginning of a period, the age structurc of the population
from the Census report, births were added and deaths deducted on an annual
basis, with the survivors aged over the period. This had the effect of

adding/ ...

13. Sce Statistical Appendix 2.1, tebles (a) and (b) and also table 2.1
to this chapter.

1k, The heaviest migration loss in both periods was in the rural Central
No. 1 D.C., with 10% or 1,600 persons for the 1951-6L and 6% or
1,000 persons for 1961-66.

15. The model is based on onc developed by B M Swift for the University
of Glasgow study of the Lothians. See Statistical Appendix 2.2 for
discussion of the model, the statistics used and the detailed
estimates for the Study Area,
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adding the natural increase over the period, by age group, to the base
population to provide an cstimated population which would have resulted
if no migrstion of any kind had taken place. This cstimated population
was then compared to the actual population, as given by the Census

report for the end of the period and net migration loss or gain calculated

for each age group.

The calculations madel6 indicate that, over the period 1951-61, there

was a heavy net loss of population over the age range 15-LLk of about
3,000 persons, mainly concentrated on the 15-34 section of the range;
this would be & fairly typical age pattern for migrants and the loss of
their child dependents would provide some cxplanation for the net loss of
about TOO in the 5=9 age group. Heavy losses in these age groups were
expericenced by all parts of the Study Area. To offset the losses,

there was a smaller net gain of about 35017

persons in the age range
45-6h: geogrephically, this inflow was concentrated on the areas
receiving the inflow of miners, who seem to have been spread over the
range 35-54; the rest of the net inflow was spread over the "retirement"
areas., The main compensating net inflow for the period was in the 0-1k
age range, the largest part of which was probably the child dependents
brought into the aree by the older immigration inflow. The estimated
net loss of population for the Y65 and over" group was probably due in
part to the assumptions madel8 about the age distribution of mortality

rotes, as well as the continuation of the net loss trend observed in

rural districts for the L5-6L gac'ou}:».:LT

16. See tables 2.6 and 2.7 with Statistical Appendix 2.2 tables (a) and
(v).

17. In fact, the net gain was rather greater than this, if computed fronm
the smaller burghs and Alloa D.C.; it was reduced by very heavy
outflows from the rural D.C.'s, particularly Central No. 1, which
might reflect the pattern of redundancies in the agricultural run-
down over this period (bascd on conversation with D.E.P. officials).

18. See Statistical Appendix 2.2,
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The estimates of the effect of migration for the 1961-66 period are
further complicated by the fact that the 1966 Census was based on a 10%
sample, which created difficulties in estimating the appropriate
population parameters from which the migration flows could be deduced.lB
However, it would seem that, over the period, there was a net loss

19

through emigration of over 1,000 persons in the age range 15-kLk, this

loss being concentrated on Alloa D.C., Stirling, and Central No. 1 D.C.20
Therc is some evidence that the loss which would normally be expected in
this age range was augmented by the series of mining closures in the
arca.°l  There was also a loss of about L0O persons in the "45 and over"
age range, but this is not significant statistically. There was no
real gain or loss in the 0-1k age group. Again the more detailed

19

analysis™ supports carlier discussion by showing that the gains over the
period were in Dollar, Dunblane and Bridge of Allan mainly; +this time,
however, they were clearly in the "under 45" groups, indicating a commuter

type of residential development rether than immigration to retirement,

although this latter source of inflow was still in evidence.

Overall, the estimates of the effect of migration on the age structure
of the Study Arce provide some evidence that the migration pattern in
both periods has been one of a two way flow. To offset the normal
Scottish pattern of loss in the Munder 40" range, there has been an
immigration inflow over the period. While there is no clear-cut method
of estinating the gross flows which have occurred, it would seem that
the inflow experienced in the Study Arees was of persons in relatively

older/ ...

19, See table 2,8.

20, The net outflows for these districts all lie outside the range of
standard error at a 95% level of confidence,

21. D.E.P. rccords indicatc heavy unemployment in nining, which were
relieved more by "considerably cmigration” to the Yorkshire and
other coalficlds than re-employment in the area or in its surroundin
coalficlds. This would affect the migration patterns for Allos
D.C., Stirling and Alloa.
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older age groups than those hit by emigration, and their child dependents.
This was particularly true of the 1951-61 period. Secondly, the falling
rate of net loss of population for 1961-66 would scem to have been caused
by an increased inflow to the smaller residential burghs; +the model's
estimates indicate that this inflow was, on average 10=15 ycars younger

than the inflow recorded for the previous period.

In conclusion, the various aspects of the population of the Study Area
which have been analysed in this chapter have shown that the rate of
population increase in the Study Area has consistently exceeded the rate
for Scotland as & whole. Overall, the population of the Study Area was
marginally younger than the Scottish pattern, although this appears to
have had little effect on relative birth rates; while the death rate

in the Study Area was slightly lower, this could reflect, in addition to
the younger nature of the population, the predominately rural nature of
the area. Despite the higher rate of population increase, there was a
heavy loss over the period of younger persons from the Study Area.
Finally, to offset emigration losses from the Study Arca, there has been,
over the period, a significant inflow of older persons, recently

sugnmented by the considerable house construction development in the area,



Table 2.1

Distribution of Population within the Study Area, 1951 and 1966

Change

1951 1666 1951-66
Clackmannan Persons % Persons % Persons
Alloa 13,521 15.3 1k,046  1h.7 + 525
Alva 4,106  L.6 3,996 4,2 - 110
Dollar 1,389 1.6 1,943 2.0 + 554
Tillicoultry 3,876 L.b 4,082 4.3 + 206
Alloa D.C. 11,377  12.9 15,200  15.9 +3,823
Hillfoots D.C. 3,263 3.7 3,050 3.2 - 213
Perth
Doune 834 0.9 776 0.8 - 58
Dunblane 3,017 3.k 3,500 3.7 + 483
Stirling
Stirling 27,151  30.8 28,015 29.3 + 864
Bridge of Allan 3,173 3.6 3,769 3.9 + 596
Central Ne. 1 D.C. 16,560 18.8 17,200 18.0 + 640
Study Arca 88,267 100.0 95,577 100.0 +7,310

Source: Census, Scotland 1951 and Annual Report of the Registrar
General for Scotland, 1966.

Table 2.2

Age Structure of Population - by summary fSge groups

Study Area Scotland
1951 1961 %
Persons %  Persons % 1951 1961
0 - 1k 22,733 25.8 25,153 27.1 24,6 25.9
15 - 6k 57,01L 6L4.6 58,292 62.8 65.4 63.5
65 and over = 8,520 9.7 9,355 10.1 9.9 10.6
88,267 92,800

Table 2.3

Ape Index of Population, Study Aree and Scotland

Study Ares Scotlaend
1951 31.3 32.4
1961 33.5 34.9
1966 (sample) 33.1 35.2
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Table 2.4

Population by Age Group, Study Arca and Scotland

1951 1961
Study Area Scotland Study Area Scotland
0-14 10.0 9,2 9.3 9.0
5«9 8.1 7.8 8.4 8.2
10 - 4 T.7 7.6 9.3 8.6
lS bt 9 700 7.1 7.3 7-2
20 - L Te2 T.1 6.2 6.5
25 e 9 7‘6 705 6-2 6-3
30 - h 609 6'8 6-5 605
35 - 9 702 7.2 6.8 607
ho had h 702 703 69)4 602
)45 e 9 607 609 605 607
50 - L 5.8 6.0 6.k 6.6
55 = 9 4.9 5.1 5.8 6.0
60 - h }4.2 L"oh‘ )“:‘.7 5.0
65 - 9 3.6 308 3-7 309
70 - 4 2.8 3.0 2.8 3.0
75 and over 3.1 3.2 3.7 3.6
100.0 100.0 100.0 100.0
Source: Census reports 1951 and 1961
Table 2.5
Population by Age Groups, 1951 and 1961
Males Thter- Females Inter-
Age Groups 1951 1961 censal 1951 1961 cengal
change change .
0 -4 4,536  L,hko1 - s 4,273 4,311 + 38
5=9 3,629 3,958  + 329 3,532 3,757 + 225
10 - 4 3,406 4,418 +1,012 3,357 4,218 + 861
15 -9 2,949 3,378  + k29 3,196 3,355  + 159
20 - L 2,903 2,692 - 211 3,422 3,062 - 360
25 - 9 3,226 2,872 - 35k 3,486 2,903 - 583
30 - 4 2,968 2,886 - 82 3,099 3,146 + L7
35 -9 3,033 3,102 + 69 3,295 3,241 - 5k
4o - 4 3,091 2,839 - 252 3,255 3,053 - 202
b5 - 9 2,8Th 2,905 + 31 3,075 3,149 + L
50 - k4 2,377 2,881 + 504 2,760 3,098 + 338
55 = 9 1,885 2,609 + T2k 2,400 2,795 + 395
60 ~ b 1,616 1,92k + 308 2,104 2,hk02 + 298
65 = 9 1,bk25 1,378 - b7 1,772 2,005 + 233
70 - 4 1,058 1,036 - 22 1,487 1,565 + 18
75 and over 1,157 1,260 + 103 1,621 2,111 + 490
Total 42,133 Lk, 629 +2,496 46,134 48,171 +2,037

Source: Census 1951 Vol. 1 parts 13, 26, 31, Table 15
Census 1961 Vol. 1 parts 13, 26, 31, Table 6.
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Table 2.6

Estimates of Migration (1951-1966)

Study Ares Scotland

1951-61 1961-66 195161 196166
Census population 88,267 92,830 5,096,415 5,178,490
Births over period 17,405 9,462 953,652 513,209
Deaths ™ - 10,192 5,396 618,399 316,545
Natural incrcase " 7,213 4,066 335,253 196,664
Actual " " 4,533 3,180 82,075 12,310
Migration " - 2,680 - 890 - 253,178 ~ 184,354

as % base population -3.0% -1.0% -5,0% ~3.6%

Source: Statistical Appendix 2.1, tables (a) and (b)

Table 2.7

Estimates of Effect of Migration on Study Area Age Structure 1951-61

Population 1961 Gain/Loss As % of Population

0 -4 8,802 +1,169 +13%

5=~9 T,T9T - 687 - 9%
10 - L 8,55k + 263 + 3%
15 - 2k 12,487 -1,483 -12%
25 - 3k 11,807 -1,0h49 - 9%
35 - hi 12,235 - ko1 - 3%
b5 - 54 12,033 + 339 + 3%
55 - 64 9,730 + 17 0
65 - Th 5,98k - 530 - 9%
75 and over 3,371 - 148 - L4
Total 92,800 -2,510 - 3%
Table 2.8

Estimates of Effcct of Migration on Study Arca Age Structure 1961-66

Population 1966 Gain/Loss As % of Population
0 - 1k 26,250 - 40 0
15 - b 37,980 -1,210 -3
45 and over 31,780 - 380 -1

Total 96,010 -1,630 -2
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CHAPTER 3

Industrial Structure and Employment

This chapter analyses the pattern of industrial structure and employment
in the Study Area’ over the period 196l~66.2 The statistics used are
almost entirely employment figures, these being the most detailed,
regular and relisble statistics at a sub-regional level. While this
approach is not completely satisfactory,3 its use is permissable on the
grounds that the main importence of industries to a sub-region is their
eméloyment contribution and the income received from this, rather than
the pattern of their physical output. In any case, there is the
advantage that this approach allows the discussion of industrial

structurce and employment opportunitiecs simultaneously.

The chapter analyses, firstly, the pattern of industrial structure in
the Study Area at 1966, for the most part in terus of cmployment, but
latterly in terms of carnings to provide some comparison of the relative
importance of the various industries. Sccondly, it examines the trends
of growth end decline which were cxpericnced over the period, comparing
local to national experience here and assessing the effect of these
changes on mele and female cmployment. Finally, en analysis is made of
the state of the loeal labour market as measured through unemployment

patterns and sctivity rates.

1. The local D.E.P. arecas of Stirling and Alloa do not coincide with
the local authority bounderies of the Study Area as defined from
the Census reports. TFor the resultant adjustments to employment
figures, see Statistical Appendix 3.1.

2. Comparison over a longer period, such as 195166, is made difficult
by the periodic redefinitions of S.I.C, Orders by the D.E.P. The
1961-66 period was chosen to retain a Census year base and still
avoid the 1959 redefinition of Orders.

3., The main weakness is not so much concerned with analysis of structure
at e given moment of time (although capital-intensive industries
would be understated) as the assessment of change over & period, when
technological changes obscure growth and decline estimates based on
employment figures - see later discussion.
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The Pattern of Industry

This is analysed, in the first place, in the form of the main summary
industrial groups of Primary, Manufacturing and Services sectorsh for
the Study Area and Scotland. In 1961, the employuent structure of the
Study Area relied more heavily on the Primary sector than did the
Scottish one (15.6% as opposed to 8.7% of total employment). Since
therc was no great difference in the relative importance of the
Manufacturing scctors, (45.5% of total employment in the Study Areca as
ageinst U4.6% for Scotland), the imbalance of the Primary sector was
reflected in the Study Area's much smaller Services sector, (38.8% as

opposed to 46.6% for Scotlend as a whole).

By 1966 the changes in employment structure were fairly marked, despite
the small overall increase in the labour force of ebout 400 persons.
There had been a run down of about 2,000 persons in the Primary sector,
reducing it from 15.6% to 10.3% of total employment, bringing it nearer
the Scottish figure of 6.2%. Partly as a rcsult of this transfer of
labour, there was a gain of over 800 persons in Manufacturing which, by
1966, accounted for L47.3% of total employment in the Study Area. At
the seme time there was an increase of about 1,500 persons in the
Services sector, raising this to 42.4% of total employment, but still

well below the Scottish figure of 48,67

When the industrial structurcs are compsred in the fuller detail of

8.I.C. Orders,5 again there were o number of differences in the relative
patterns of employment. Given that the Study Area is relatively small,
it is inevitable that such differences will occur, since some industries,

c.g. Metal Manufacture/...

L. Sec table 3.1 for the figures. Primary industries cover Orders I
and II, Manufacturing Orders III to XVIII inclusive end Services,
Orders XIX to XXIV, egain inclusive.

5. SBee table 3.2.
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e.g. Metal Manufacture (Order V), or Shipbuilding and Marine Engineering
(Order VII), will be virtually missing, whereas othcrs, such as Mining
(Order II) and Textiles (Order X), being regional specialisms, will play

a rather more important part in the pattern of cmployment.

The six largest industrial orders in the Study Arca at June 1966 were
Textiles, Professional Services, Miscellancous Services, Distributive
Trades, Mining and Construction, which between them accounted for about
60% of total employment in the arca as opposed to about 507 in the
Scottish pattern. While these were also the six largest in 1961, there
had been in some casecs considerable changes in their ranking position
over the period. Mining was the largest single order in 1961 with

about 14% of total employed (about 5,100 persons) in comparison to its
position of Sth largest in 1966, with sbout 9% of the labour force (under
3,400 persons). On the other hand Professional Services, the 5th largest
in 1961, (8% of total, about 3,000 persons), rose to 2nd largest by 1966
(11% or about 4,100 persons). There was little change in the ranking
position of the others. Textiles, despite a marginal decline from about
4,300 to 4,200 in persons employed, became the largest order with 11% of
total employment. Distributive Trades and Miscellaneous Services, each
with about 3,700 employees, or 107 of the labour force remained in the
same renking but increased their absclutc size marginally. Construction,
in both years the smallest of the six, increased from sbout 2,900 or 8%

of total employment to about 3,400 or 9%.

In terms of location factors6 in these major industries, Mining (3.30),

Textiles/ ...

6. Location factors are a more convenient method of comparing the
relative importance of industries between areas; the L.F. for the
Study Area in any industry is the percentage employed in that industry
in the Study Area divided by the percentage employed in the same
industry in Scotland. VWherc the L.F. value is greater than unity,
it is a nore important source of employment in the Study Area than in
Scotlend, i.e. it is a regional specialism, and conversely. Its mair
advantage is that it not only indicates specialisms, but gives a
neasure of the degree of specislism,
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Textiles (2.43) and Miscellaneous Services (1.15) were regional specialisme
While Construction (0.98) and Professional Services (0.91) wecre about the
same relative size, Distributive Trades (0.73) wes a rather less important

source of employment in the Study Arca than in the Scottish pattern.

Looking in more detail at these main industries in the Study Area, the
largest, Textiles, was mainly concerned with the manufacture of wocllens
and worsteds (M.L.H. 414) and hosicry and knitted goods (M.L.H, 417),
which between thenm accounted for over 90% of employment in the industry,
the remainder being in textile finishing; given the nature of the
industry, about 75% of the labour forcec were female. Employment in
Professional Services was mainly in educational services (M.L.H, 872)
and nmedical and dentel scrvices (M.L.H. 87h4), which again provided over
90% of employment and werc also femalc predominant (about 80% female).
In Miscellancous Services, about 40% of the total were employed in hotels
and castering (M.L.H. 884), 25% in car sales, garages and filling stations
(M.L.H. 887) and 10% in private domestic service (M.L.H., 891); overall,
the female proportion was again predominant at about 60%. Distributive
Trades, predictably, had about 90% of its labour force in retail
distribution (M.L.H. 820), with the remainder scattered over wholesale
distribution, coal, builders® and agricultural merchants; agein, under
the influence of reteil distribution, about 60% was female employnment.
Mining, on the other hand, was almost exclusively male employment and
alnost entirely {(about 95%) concerned with coal mining (M.L.H. 101).
Finally, Construction was again olmost exclusively male cmployment and
was concerned mainly with houscbuilding; whilc civil engineering had
provided several large labour intensive projects in the past, at that

tinme there was a lull in this type of work.

Analysis of local industrial structure has so far been confined to
employnent figures. While the importance of the various industries to

the Study Area/...
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the Study Area must be judged primarily from their cmployment contribution.
it is uscful to convert this to income received from these industries (in
wages, salarics and self-employed earnings in the context of this
discussion). Since earnings vary between industries rceflecting complex
factors such as product concentration, market conditions, bargaining
structures, company officiency and policy and since there is a considerabl
differential between male and female earnings, i1t is possible that taken

7

fron this slightly differcent base, sone changes may take place in the

relative importance of industries.

The estinmetes made8 indicate that there was little difference in the
identification of the major industries, whether approached from employment
or income criterion., From income identification the ten largest
industries in the Study Area employed sbout T8% of the labour force as

against the T79% indicated by the employment analysis.9

The only
difference in the composition of the group was that the incomc ranking
excluded Public Administration for Engineering, whereas the employment

ranking did the obverse; in both rankings the industries were marginal

to the group.

Still in gencral terms, the ten main industries, by either criterion,
employed about 80% of the Study Ares labour force and accounted for about

80% of the total income from the Study Area workplaccs.lo

7. In view of the method of calculation (see Statistical Appendix 3.2)
the employment structure remains the prime influence on incone.

8. See table 3.3 for comparison of income and employment rankings,

9. The employment figures given differ from those in previous tebles
due to the inclusion of estimated figures for self-employed in the
voarious industries - see Statistical Appendix 3.2.

10. This must not be confused with the total income of the Study Areay
firstly, the estimates only cover income from employment and self-
cmployment and, secondly, no allowsnce has been made in them for
income earned in employment outside the Study Area.



Within the table, the criterion used had & considerasble effect on the
ranking of the industries, particularly for the six largest. Textiles
and Distribution (cqual sccond in employment terms9) dropped to 6th and
bth largest in income terms, reflecting partly the lower carnings levels
of these industries and partly the employment bias towards lower paid
females in this type of work. On the other hand, Construction and Mining
5th and 6th in employment terms, rose to 2nd and 3rd respectively in
income rankings, due to higher earnings levels and male predominance in
ecrployment. The other changes in ranked position in the mein industries
tended to be of less importance and might well stem from the assumptions

or the Tigures underlying the caleculations.

Trends of Growth and Decline, 196166

This scction analyses the changes which have taken place in the
industrial structure of the Study Area over the period, with expansion
and contraction measured in ternms of numbers employed.ll While, overall,
there was only an increase of about 400 persons in the total labour force,
individual industries experienced considerable changes over the period.12
The nain employment increases were in Professional and Scientific Services
{ebout 1,100), Miscellaneous Services (about 600), Construction (about
450), Gas, Electricity and Water (about 400), Bricks, Potteries and

Glass {about 300) and Insurance, Banking and Finance (about 250). On
the other hand, the industries suffering the main contraction in employ-
nent were Mining (about 1,750), Public Administration and Defence (about
550), Food, Drink and Tobacco (about 250), Agriculture (about 150) and

Textiles (about 150).

11. FEmployment figures cannot give a complete neasure of growth or deelir
since they do not show changes in the technical relationships betweer
inputs and outputs, e.g. for Scotland over the period, in Chemicals,
enployment tell by 9% but the index of production rose by 18%.
However, for e small arca, the importance of growth/decline is in
the repercussions felt on employment.

12, See table 3.2
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Growth or decline in any industry will refiect the inflveunce of both the
national trend over the period and purely loesl experience. It is
possible to make at least a rough estimate of the extent to wﬁich the
changes recorded reflect these two components. To do so, the Scottish
pattern of change over the period was applied to the industrial structure
of the Study Area at the beginning of the period;  this provided
estimates of numbers employed by industry for the end of the period if
the Otudy Arca had conformed to the Scottish experience.  When these
estimates were compared to actusl numbers employed at the end of the
period, local residuals emerged, i.e. changes which could nct be explained

in terms of purely national experience.l3

The estimates made show major local residuals of above national trend
growth for the following industries.lh Professional and Scientific
Services had & residual of over 550 persons for the period, resulting
from an increase of 38% in employment as against the Scottish figure of
19%. Growth in this industry was shared cvenly between educational and
medical services and was the result of substantial development of capacity
in these parts of the public sector over the period, due in part to a

15

coincidence in the timing of expenditure plans™ as well as the growing
needs of the area for these services over the 1960's. The second
largest residual was rccorded for Bricks, Potteries and Glass; while the
main employment section here was concerned with the manufacture of glass
containers for the Scottish market, the growth over the period was in the

manufecture of ebrasives =nd building materials to service local and

Central/ve.

s

13. The method has two obvious weakncssesy firstly, it assumes that ther
is an identical pattcrn of employment between the Study Arca and
Seotland, i.e. L.F. = 1 in all industries,and secondly it assumes an
identical pattern of M.L.H. industry groups within cach $,I.C. Order.

14, See table 3.L.

15. Based on information given by the County planners. Hcwever, growth
in this sector has been a little exaggerated by a local reclassi-
fication of industry - see later comments.
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Central belt construction work. The third main residual was of about
300 persons over the national trend in Gas, Electricity and Water; this
reflected the expansion of electricity generation capacity at the
Kincardine Power Station. The fourth largest residual was for
Miscellaneous Services, which had a gain of about 250 persons over the
trend; expansion here was almost entirely in the hotels and catering
scction, partly as a result of growth in the througﬁ tourist trade and
partly as a result of the residential developments in the area. The
finel main residual was for Insurance, Banking and Finance, which
increascd employment by over 504 for the period; this was largely
attributable to the siting of the headgquarters of a large Scottish
insurance concern at Stirling during the period. In all these cases,
obviously, the location factor value for the industry increased over the

period.

Almost all of the negative residuals, i.e. where growth was less than the
national trend, were relatively insignificant. The largest residual
here was for Public Administration and Defence, which had & short-fall
of about 750 persons from the national trend. While to some extent this
was ceused by a reduction of manpower in local defence establishments,

a part of the "loss™ was the resuit of locel adjustments in industrial
classification during the period, which transferred persons from this
group to, mainly, Professional and Scientific Services.l6 To some
extent, the same explanation applies to the only other main negative
residual, for Food, Drink and Tobacco; part at least of the absolutc
decline in persons cmployed over the period was causcd by another

reclassification from thig Order to Distributive Trades.lT

16. Tt has been impossible to get further details on the numbers or
type of labour involved.

17. The transfer was from M.L.H. 231 to 810, mainly warchousing of
malted whisky - agoin no details of numbers involved available.
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However, this type of approach can tend to apply a national trend
explanation to changes caused by local expcriences in an industry. In
mining there was a considerable run-down in manpower over the period of
sbout 34%, which was reflected exactly in the Study Area, despite the
fact that the latter had been designated as one of the few growth areas
in Scotland for this industry. To some extent, the run-down in the
Study Area was a true reflection of the national trend of closure of
older, less efficient collieries. Despite these closurces, in 1960
there were 13 active collieries in the Study Area, most of them recently
opened, cmploying 4,800 men and producing between them 2 million tons
per annum. Yet by 1963 only three of the smaller mines were producing
coal18 and employing only 1,500 men; since then, the balance of the
lebour force in the industry have been taken daily to coalfields outside
the area, in Fife and West Lothian. The massive decline in employment
in the industry, which would have caused grave repercussions on an area
with a less well diversified industrial structure, did involve a
considersbie flow of emigration to the fnglish coalfields during the
period. This decline in employment was not so much a national trend
effect as the result of an overoptimistic assessment of the quantity and
quality of deposits, a series of mistakes which culminated in the closure

of the new, large Glenochil Mine and the subsequent Public Inquiry.

A further snalysis of industrial cxpansion over the period can be made by
regrouping the various industries into two categories, onc for regional
specialisms, i.c. where location factors cxceeded unity, and one for
industries which were rclatively less important to the Study Area i.e.
where the location factors were less than unity. This allows a grouping

of the residualslg/...

18. Coal production was entirely for Kincardinc Power Station in the
gsurviving collieries. All information here was given by N.C.3B.
planners.

19, Sece table 3.5.
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of the residuals to show that the section composed of regional specialisms
expanded at slightly less than the national psttern had forecast, whereas
the industries which were not important traditionally to the area had a
significantly larger growth in employment than would have been expected
from the national average.eo Secondly, the above trend growth was
concentrated in S.I.C. Orders XX to XXII; while some of this might
represent a "once and for all" effect, as in the case of Insurance, the
other two sectors, Distribution and Professional services should continue
to benefit from both internal and University inspired growth. The
effects of the changes recorded for 1961-66 were to broaden the

industrial base of the Study Arca and, by doing so in the non-Manufacturiny

sector, bring the Services sector to nearer the Scottish pattern.

Finally, changes in industrial structure, particularly where they
involved a marked growth in the Services sector relative to Manufacturing,
were unlikely to affect male and female job opportunities equally. The
1.2% increase in total employment over the period was compounded of a 5%
decline in males employed and a 12% increase in females cmployed. As a
result of this, the proportion of males in the Study Area labour force
fell from 63% in 1961 to 59% in 1966, with a corresponding rise in the
female proportion from 37% to 41%. Growth of employment over the period
was nainly in fermale employment, partly due to the heavy run-down in male
predominant mining, but also partly due to the nature of the growth.
8.I,C. Orders XX to XXIII offered new employment to 1,900 femalesy

female employment in Distribution increased by aebout 300, in Insurance
by about 200, in Professional and Scientific services by about 850
and in Miscellaneous services by about 550. Over the period, in no less
than 14 Orders, the proportion of females employed relatively to males

TOBC.

20, The reclassification from Order XXIV may well have caused the
negative residual in section (a) of the table and inflated the
positive residual in section (b).
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The State of the Labour Market in the Study Arca

To some extent, the previous section of the chapter cxemined the effect
of chenges in the industrial structure over the period on cmployment in
the Study Area. This section continues the analysis of the repercussions
of these changes, as mecasured in the unemployment statistics of the
period. This approach also allows an examination of the state of the
local labcur market by showing whether the previously observed trends

resulted in any significant surplus or deficit of labour.

Over the period, the rate of unemployment in the Study Aresa varied
between 1.6% and 3.7%, with an average rate of 2.3%; this compared to

%.21 At all times

the Scottish range of 2.5% to 5.4% and average of 3.6
the rate of unemployment in the Study Area lay well below the Scottish
Tigures, being typically about 2/3 of the national ratec. In both casecs,
the pattern of unemployment showed & steady rise from the beginning of
the period to a peak in the first quarter of 1963, then declined to 1966,
with nminor peeks in the third quarter of 196L and 1965 and a rising
trend towards the end of 1966. The behaviour of the rates would seem
to indicate that the level of about 2% was the equilibrium rate;
disturbances Trom this were quickly followed by adjustments back towards
this level. As such, the Study Area was cobviously one of the more
prosperous regions in Scotland, although the improvements in the

industrial structure of the latter helped to narrow the gap a little

over the period.

The number of unemployed persons in the Study Ares varied from about T0O

in carly 1966 to under 1,700 at the 1963 peak; between 3/5 and 4/5 of

[a}

the total were m&les.(“2 The peak of male unemployment of about 1,300

in 1963/...

21. Sce figure 3.6.
22. See figure 3.7.
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in 1963 was caused by a combination of mining closures culminating with
Glenochil, the effect of o severe winter on the construction industry

and extensive short-time working in the paper industry.23

The recovery
reflected more normal conditions in construction and paper and the
emigration of many of the younger miners from the area.2h The only
other notable peak in male uncmployment, in late 1965, while it coincided
with the mild Scottish downturn, wass exaggerated by an industrial dispute
and strike of mining naintenance workers, with the lay-off of the other
vorkers under safety legislation. Finally, the rising trend to the end

of 1966 reflected partly the national slowdown, but also was inflated by

the effects of another severe winter on construction.

On the other hand, the volatility of female unemployrent over the period
can be traced almost entirely to the Textile industry. All that can be
added here is that the peaks in 1963, 1964 and 1966 all reflected short-
time working rother than full unemployment, although the latter peak did
contain some genuine unemployment following closures of some smaller

textile firms in the area.

The implication of these figures is that the peaks of male or femalc
uvnemployment &id not indicate any real or lasting surplus of labour

supply over labour demend. They were either caused by shori-time working
or unique local disturbances. While the national cycle undoubtedly
exerted some pressure on the local labour market, this comnstituted only

a minor element in unemployment. Relative to the Scottish pattern, the
unemployment figures indicate that the Study Area had little to offer in

the way of/ees

23. Short-time working, wherc it involves any days of no employment
during o working week is designated "temporerily stopped" by the
D.E.P. and included in the unemployment statisties, although it is
not uncemployment in the normal sense of the word.

2h, The ninutes of the D.E.P. quarterly neeting for October 1963 indicate
that 75% of the unemployed males were unskilled and typically the
older men left after emigration.



the way of labour reserves by 1966.2°

This observation is confirmed by an analysis of the duration of unemploy-
ment.26 For males, apart from the initial year of the period, the
largest proportion of unemployment was relatively short-term in nature;eY
this was particulaerly noticesble during the recovery phase from 1963,

The analysis suggests that over half the male unemployed have been

quickly reabsorbed in the Study Area or surrounding districts. Long-term
unemployed were typically about 1/3 of the total, with o hard core element

of about 150 persons. Mediun=-term unemploynment, very nuch the cyclical

buffer, was virtuslly eliminated from 1964 onwards.

The pattern of female unemployment wes broadly similar with, as one would
expect, the long=-term eirement of less importance than for males. With
the nmediuvm-term component squeezed even more drastically than for males,
by fer the largest component of female unemployment has been of a short-
tern nature. However, for females, there is the complication of the
fringe element of part-time workers, many of whom do not register as
uncmployed when laid off (since in most cases they do not qualify for
benefit). D,E.P. officials feel that these do not conflict with the
general pattern, in as much as any person wanting regular part-time

employment is unlikely to suffer prolonged periods of inactivity.

In spite Of/too

25. Current recruitment expericnce of the University confirms this;
while the unskilled posts have drawn large numbers of applications
from typically older local people, clerical and secretarial posts
have been filled, if local, by transfers from other firms in the
area {which have found difficulties in replacing). Few local
applications have been received for the technical and scientific posts

26. See table 3.8, Columns (a) and (c¢) have been obtained from local
duration of unemployment returans and column (b) estimated as the
belance from the Unemployment by $.I.C. return,

27. It nust be remembered that the return does not statec the actual
duration of unemployment. It merely shows that, at end June each
year, this was the analysis of the unemployed on the register.
Bince there is no sign of any cumulative build-up in the other
colurns, it suggests a quick turnover,



In spite of the part-time complication, there ls every indication that
the female labour force was already under considerable demand pressure
from expansion in employment over the period. As a final check on this,
since the female labour market only covers females registered as prepared
to work, an estimate has been made of the Female Activity Rate28 for the
arca. VWhile the Scottish female activity rate for 1966 was h0.3%529
the Study Area rate was 4l~hhf., Almost certainly, a significantly
higher proportion of the female population in the Study Area were
economically active than was the case for Scotland as a whole; indeed,
the rates indicate comparability with Glasgow and West Central and
TaysideBO which had the highest activity rates in Scotland for that year,
At Tirst sight, this confirms that there was little in the way of female
lebour reserves in the area, meking a constraint for future internal and
University growth. However, while there is a constraint, it is not
likely to be a fixed one; it is expected that the nationel level of
female activity rate will rise in the future, which will be reflected in
the Study Area, as the non-operative type of work expands. This will
be augmented by the inflow of irmigrants to the area as the University
expansion takes place which, in turn, will increase the local female

population and therefore labour force,

In conclusion, the chapter has indicated that, over the period 1961-66
there tock place a considerable swing towards employment in the Services
sector, which had some effect on the relative importance of the various
industries - more in terms of employment than income, owing to the male/
female proportions of the industries affected. The type of growth in
non=traditional industries caused a decline in the nurber of male jobs

and an expansion/...

28. The Activity Rate is the eccononically active female labour force
expressed as a percentage of female population 15 and over.

29, Digest of Scottish Statistics, No. 30, October 1967, table 42,
30. See The Intormediate Arecas, 1969, CMND 3998, Appendix C, p 21k.
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and an expension in females employed. These changes appear to have had
little effect on male unemployment locally, as a result of emigration and
a switch to cormuting to outside the area. On the other hand, the
growth in female employment placed considerable pressure on labour
reserves, although, in female cmployment, reserves are normally greater
than indicated by employment figures. Nevertheless, the indications
were that any further expansion in the area would place real pressure on

local recruitment, wages and conditions of work.



Teble 3.1

Distribution of Imsured Workers in Baployment

Study Ares Scotland

1961 1966 1961 1966

Fo. £ Ho., 4 ] %

Primary (1 and 2) 5,791 15.6 3,878 10.3 8.7 6.2

Manufecturing (3 = 18) 16,874 5.5 317,718 &7.3 Lh. 6 kx.2

Service (19 - 24) 15,396 28,8 15,902 La.h b6.6 48,6
Totel 37,061 37,496

Bource: local D.E.P. statistics on Employment
Scottish Digest of Btatistics

Table 3,2

Distribution of Employment

1961 1966

s Study Area

Study Avea Beotland Location Study Area Bcotland Location Change

Factor Factor 196166

8,I.0, Order No, V] $ Ko. % % ¥o,
1. Agriculture 678 1.8 b5 0.40 528 1.k 3.5 0.k0 - 150
2. Mining 5,113 13,8 b2 3.29 3,350 8.9 2.7 3.30 -1,763
3. FPood, Drink & Tobaceo 2,339 £.3 4.6 1.37 3,075 5,5 b6 1.20 - 264
b, Chemicels b3 0.1 1.7 0.06 17 0,0 1.6 0.00 - 24
5o MHetal Manufacturing 13 0.0 2.7 0.00 LT 0.1 2.4 0,0k + 34
6, Engineering & Elactrical  1,kh7 3.9 7.8 0.50 1,536 ko1 8.5 0,48 + 8
T, Shipbuilding 17 0.0 3.0 0,00 17 0.0 2,2 0.00 0
8. Vehiclee 89 0.2 1.7 0,11 1h 0.0 2.0 0.00 - 75
9. Metal goods 1,109 3.0 1.3 2,331 1,2h6 3.3 1.3 2.54 + 137
10, Textiles b,336  11.7 b9 2,39 b,187  1i.2 4.6 2,43 - 139
11. Leather 81 G.2 0,2 1.00 T 0.0 0.2 0,00 - Th
12. Clothing and Footwear 55 Gl L.k 0.07 sk 0,1 1.5 0.07 - 1
13. Bricks etc. 1,36k 3.7 1.0 3,70 1,667 bob 1.1 b,00 + 303
14, Timber ete. 396 3.1 1.1 1.00 379 1.0 1.1 0,91 + 17
15, Paper and Printing 1,803 b3 2.7 1,59 1,637 bob 2.7 1.63 + 3k
16, Other manufacturing 238 2.6 0.9 0,67 236 0.6 0,8 0.75 + 1
17. Construction 2,807 7.8 8.0 0.98 3,3k5 8.9 9.1 0.98 + 548
18, Cas, Electricity 852 2,3 Lok 1,64 1,24k 3.3 1.6 2,06 + 302
19, Transport 1,73k ot 8.4 0.56 1,677 k.5 Fs3 0,62 + 57
20. Distribution 3,513 9.5 13.3 0.7 3,657 2.8 13.4 0.73 @ 1k
21, Insurence 509 1.k 1.8 0.7k 767 2,0 2,1 0.95 + 258
22, Professional Services 2,978 8.0 0.3 0.78 4,099  10.9 12.0 0.9 +1,124
23. Miscellancous Services 3,102 8.4 ToT 1.09 3,685 9.8 8,5 1.15 + 587
2k, Public Administration 2,563 6.9 5,0 1.38 2,013 5.4 5.3 1.02 - 550
37,061 37,496 + 437

Source: Bee table 3,1 sbove



Table 3 . 3

The Ten Most Important Industrics in the Study Area (1966)

% of total

37

wages & % of total
(a) Income £7000 p.a. salarics employment
1. (XXII) Professional
& Scientific 4,373 13.4 11.0
2. (XVII) Construction 3,558 10.9 8.9
3. (II) Mining &
quarrying 3,153 9.7 8.5
L, (xx) Distribution 2,85k 8.8 10.6
5. (XXIII) Miscellaneous 2,546 7.8 10.2
6. (X) Textiles 2,482 7.6 10.6
7. (III) Food, Drink ectc. 1,736 5.3 5.k
8. (XIX) Transport 1,626 5.0 L.h
9. (vI) Engincering 1,616 5.0 b1
10. (XIII) Bricks etc. 1,563 4.8 4,2
25,507 78.3 T7.9
(b) Employment (including % of total Ranking on
self-cmployment ) Persons for S.A. income table
1. (¥XII) Professional
& Scientific k,333 11.0 1
2., (%) Textiles 4,200 10.6 6
2. (Xx) Distribution 4,197 10.6 4
4, (XXIII) Miscellancous 4,025 10.2 5
5, (XVII) Construction 3,515 8.9 2
6. (1I) Mining &
quarrying 3,350 8.5
T. (III) Food, Drink etc. 2,129 5.k 7
8. (XXIV) Public Admin. 2,013 5.1 11
9. (XIX) Transport 1,748 bk 8
10, (XIII) Bricks etec. 1,667 b2 10
31,177 78.9
Source: See Statistical Appendix 3.2



Table 3.b

Fwployment Changes in Study Avea 1061-66 - estimates of bronkdown into
nationsl end local componenis

Study Aves Scotland Study Area Actusl 8.4, Residual L F. of
% a adjusted by figures Study Ares Study Ares

1961 1961=66 Seottish Rate 1966 {d=c} 1961

{a) (1) {c} (a) {e)
1. Agriculture 678 w22,k 526 528 + 2 0.40
2, Mining & quarrying 5,113 =34, b 3,35k 3,350 -k 3.29
3. TFood, Drink & Tobacco 2,339 + 3.0 2,409 2,075 -33h 1.37
4, Chemicals i1 - 8,7 37 17 - 20 0.06
5, Metal Manufacturing 13 - 9.6 12 by + 35 0,00
6. Engincering & Electrical 1.4h7 +10.0 1,592 1,536 - 56 0.50
7. Shipbuilding 17 -2k, 6 13 7 + h 0,00
8. Vehicles 89 +16,6 104 1h - 90 0.1
9., Mctal goods 1,109 0.0 1,109 1,2h6 +137 2,31
1C. Textiles 4,336 - 5,h L, 102 4,197 + 95 2,39
1l. Lesther 81 w 9.5 73 T - 66 1..00
12. Clothing & Footwear 55 + 5.0 58 sb w 0.07
13, Bricks etc. 1,360 5,5 1,412 1,667 +255 3,70
1k, Timber etc, 396 - 3.3 382 379 - 3 1.00
15. Paper & Printing 1,603 + 1.6 1,629 1,637 + B 159
16. Other menufacturing 235 w 1.1 232 236 + & 0.67
17. Construction 2,897 +1k.6 3,320 3,348 + 25 0.98
18, Ges, Electricity & Water 852 +13.h 966 1,244 +278 1.6h
19. Trensport 1,73k wlled 1,542 1,677 +135 0.56
20, Distribution 3,513 + 8.0 3,583 3,657 + Th 0.71
21, Insurance 509 11.3 567 TET +200 0.7h
22, Professional Services 2,975 +18.6 3,528 %099 +57L 0.78
23, Miscellaneous Scrvices 3,102 1L 5 3,459 3,689 +230 1.09
24, Public Administration 2,563 + 7.6 2,758 2,013 ~Th5 1,38

7,061 36,767 37,008 +731

Bource: See table 3.1 above.
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Table 3.5

Employment Changes in Study Area - 1961-66 - by regional specinlisation

( ' . 1961 peiéﬁés Residual R§sidual’for
a) S8.I.C, with L.F. 31 L.F.  employed from table industries
ot 1961 3.5 L.F. > 1
Mining & quarrying 3.29 5,113 - 4
Food., Drink & Tobacco 1.37 2,339 -334
Metal Manufacturing 2.31 1,109 +137
Textiles etc. 2.39 k,336 + 95
Leather etc. 1.00 81 - 66
Bricks etc. 3.70 1,364 +255
Timber cte. 1.00 396 - 3
Paper & Printing 1.59 1,603 + 8
Gas, Electricity & Water 1.6L 852 +278
Miscellaneous Services  1.09 3,102 +230
Public Administration 1.38 2,563 «Th5
22,858 -~1152 +1003 149
Residual for
(b) S.I.C. with L,F. <1 industries
L.,F. <1
Agriculture 0.40 678 + 2
Chemicals 0.06 ] - 20
Metal goods 0.00 i3 + 35
Engincering & Electrical 0.50 1,ub7 - 56
Shipbuilding 0,00 17 + L
Vehicles 0.11 89 - 90
Clothing & Footwear 0.07 55 - 4
Other manufacturing 0.67 235 + b
Construction 0.98 2,897 + 25
Transport 0.56 1,734 +135
Distribution 0.71 3,513 + Th
Insurance 0.Th 509 +200
Professional Services 0.78 2,975 +571
14,203 =170 +1050 +880
-1k49
Total Residual for +731

Study Arca 1961-66
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Table 3.8

Duration of Unemployment in the Study Area

Males
less than 8=26 over 26 total wholly less than over 26
8 weeks wecks weeks uneriployed 8 weeks as  wecks as
(a) (b) (c) #(d) % total % total
d-{atc)
1961 149 109 151 409 36.L 36,9
1962 310 128 20k 6h2 48,3 31.8
1963 361 179 287 827 6 3h.T7
1964 351 32 231 61k 57.2 37.6
1965 282 Lo 16k 486 58.0 33.7
1966 25 51 145 Lhi 55,6 32.9
# Total net of temporarily stopped
Females
less than 8=-26 over 26 total wholly less than over 26
8 weeks weeks weeks unenmployed 8 weeks as  weeks as
(a) (b) (e) #(4) % total % total
d-,-(a+c)
1961 111 88 57 256 L3.b 22.3
1962 131 62 Ls 238 55,0 18.9
1963 185 37 78 300 61.7 26.0
196h 185 62 63 310 59.7T 20.
1965 120 33 46 199 60.3 23.1
1966 110 1 b1 152 T2ak4 27.0
¥ Total net of temporarily stopped
Source: local D.E,P. statistics
Teble 3.9
Female Activity Rate Estimates
Fenale Economically Activity
Population Active Fenmale b
15 and over Ponulation Rate (a x 100)
(a) (b) (c)
95% confidence
level
Clockmannan county 16,06 6,81 40% to 45%
Perth county ¢
Doune 3 i3
Dunblane 1,70 58 } 28% to k17
Stirling county
Stirling 11,09 4,78
Bridge of Allan 1,70 62 } 42% to L6%
Central No. 1 5,96 2,79
36,87 15,71 41% to 447

Source: Sample Census 1966 data (Census Office)



CHAPTER 4

Projections of Study Area's Population and Fmployment

Previous chapters have analysed the population and industrial structure
of the Study Area in the years up to 1966. This chapter completes Part
I of the thesis by providing a series of estimates of how the area would
have continued to develop without the influence of the new University.
In Part II, estimates will be made of the additional population and
employment from the University's development and will be added to the
estimotes of this chapter to provide overall projections for the Study

Area covering both internal and University inspired growth.

To some extent, the growth from the University does pose a problem for
the estinates of internal growth; if the additional employment offered
by the University and its secondery growth deplstes the labour reserves
of the arca, then this nmight well deter other enterprises from expanding
herc and have serious repcrcussions on internal growth.  However,
officials from both the local Planning Departments and the D.E.P., feel
that the effect of the University will be to make the local area more
prosperous and attractive to further expansion, as was the case in
Grangemouth. Certainly, on the basis of cxpericnce up to 1970/T1, over
a period when the influence of the University was fairly minimal, the
considerable flow of population into local housing developments and the
demand pressures on Planning offices for industrial and rurther house-
building spacc to be released over the early 1970's, both secn to
indicote strong internal development forces outwith and independent from
the effects of the University. On these grounds, a separate projection

for internal growth of population and employment appears to be justified.

The projections/...
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The projections mede in the course of the Chapter are to the years which
mark the end of the two main growth phasesl of the University, namely
1976, when the University will reach its first stcady-state size of

3,000 undergraduate students, and 1981, the Phase 3 size for 6,000 under-
graduates.2 The chapter firstly projects the population of the Study
Ares to these years; 1t discusses the type of model to be used, the
information required by it, the migration assumptions on which the
projcctions are based and the results obtained. Seéondly, in projecting
the employrment pattern of thc aree, the chapter discusscs the use of
national projections adjusted for local factors, and the results obtained

fron the model.

The Populastion Projections

In developing a nmodel for the projections, no attempt was made to adopt
any of the more sophisticated component type projection models, for a
nunber of reasons. The two main problems of using such models are that,
firstly, much of the data required (e.g. fertility rates, duration of
marriege) is not available at sub-regional level, and secondly, again at
sub-regional level, some of the variables cxcluded (e.g. availability and
cost of housing) are likely to be of more importance than some of the
veriables included (c.g. probability of divorce or widowhood and re-
marrisge fertility rates). Any model nust be a simplification of the
conplex relationships of reality and the simplified type of projection
model used here is no less defensible for reason of its simplicity;

care has been teken to base it on what arc conventionally regarded as

the main variables and relationships.

The model3/...

1. See Development Plan Report, 1968, pp 20-21.

2. Sec Chapter 5 for a fuller discussion of the timing of the growth
phases.

"3, See Statistical Appendix 4.2 for a full discussion of the model and
its various formulaec.
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The model uses four sources of information., TFirstly, the basc
populatién, classified by five ycar age group and sex, was taken from the
Census report of 1961,h rather than the sample Census of 1966.  This
base population was then adjusted over the projection period for births,

deaths and migration., The data for births5

was calculated from age
specific fertility rates based on the average Scottish figures6 for the
period 1960-67, adjusted to predict total births per annur: for the
Study Area ecqual to the annual average for the period. The data for

dea‘bhs5

was celculated from age specific mortality rates, based on
average Scottish figures,7 and adjusted to predict annual deaths in the
Study Arce cqual to the annual average for the period., Finally, the

rnigration figures and age structure uscd were bascd on the assumptions

discussed below,

Since population projections are bascd on fairly rigorous conditions and
formaliscd relationships, it is normal to make a series of projections,

in which some basic condition is allowed to vary and the effect of thesc
variotions observed. If the direction and volume of the Study Arca's
nigration flow sccmed likely to romain constant for the future, the series
of projections could be made incorporating combinations of rising and
falling rates for births and deaths, to produce a "band" within which
total population might fall in the future. However, while the direction
of net migration was a net outflow for the Study Area over the period,

the rate of loss fell fron an average of 270 persons per annun for 1951-61

to about 180 persons/...

4, This population was adjusted for resident students in the sanme way as
for Chaptor 2. In addition, since it is conventional in population
projections to project from and to end-June, the Census figures for
April were adjusted for births, deaths and migration as estimated
for part of April, May and Junec.

5, Births, deasths and migration rates are discussed in deteil in
Statistical Appendix k.1,

6. Annual Reports of the Registrar General, table 23.
7. Op. cit., table T.37.
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to about 180 persons per annun for 1961-66, at a time when the Scottish
ratc was rising markedly.8 Indeced, for the later period, many sections
of the Study Arca showed significant net inflows, with only the urban
centres reflecting the Scottish pattern. It is argued herc that there
arc two nain reasons why the net migration loss from the Study Area over-
all rmight well decline, or be replaced by a net gain over the periocd of

9 that

the projection. Firstly, the Registrar General hes forecasted
the rate of migration loss from Scotland will fall over the period to a
lower level than has been experienced since 1951; 1if this is reflected
in the urban scetions of the Study Area, then the continuing expansicn
from the other scctions could well result in a nigration flow balance,
or even net gain. Secondly, current road developments from the Study
Area to the rest of the Central belt and the North, taken with the
apparently growing willingness to commute greater distances to Glasgow

and Edinburgh, as well as the Falkirk/Grangemouth complex, could result

. . . 4 . . . 10
in congiderable residential expansion in the area.

On the grounds that possible changes in the direction and volume of the
migration flow are likely to be more significant than any changes in
birth and death rates over the projection period,ll the former has been
chosen as the condition allowed to vary in the projections made. Three
projections have been made on the basis of constant birth and mortality
rates over the period to 1981. Projection 1, the lower case, assunes

o continuing net loss of 300 persons per annum, i.c. roughly of the sanme

magnitude/...

8. Sce Chapter 2, pp and .

9. Annual Report of the Registrar General for Scotland, 1967, corments
on table 5, p 88.

10. Evidence given by Bradley Homes Ltd. to the Planning Committee for
Stirling County.

11. Confirmation of this can be gained from the gensitivity test on the
nodel's projections, Statistical Appendix L4.3. However, some
allowance has been made for the falling birth and death rates over
the 1960's by the method used in estimating fertility and mortality
rates - see Statistical Appendix b.l.
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nagnitude as cxpericnced over the 1950%s by the Study Arca; it is
unlikely that net migration loss in the future will be above this level.
Projection 2, on the other hand, assumes that migration flows will
balance throughout the period, i.e. zero net migration. Finally,
Projection 3 assumes that there will be a net nigration gain annually
of 300 persons for the duration of the period; within the conditions

specified for birth and death rates, it tekes the nature of an upper case.

The basgic formula used12 for the projections can be teken nost easily
from Projection 2, where there is no emigration. Here each five year
age group (Py) is projected over the quinquenniun (i.c. from year n+l to

n+6) on the basis of the nurmbers who survive the period, i.e.

n+6P = Il+lP . 51,{ (l)

where bﬁx represents the survival factor for that age group over the
quinguenniun. In Projection 1, where there is a net nigration outflow
for each year of the period, then for any age group, migrants (Mx) for

the period must be deducted from the survivors, i.e.

n+6 n+l 5 2 n¥r
x+5 o MmO (2)

Finally, in the case of Projection 3, where there is a net migration
inflow over the period, the migrants to the age group must be added to

. 13 .
the survivors, 3 Le€e

5
n+6P - n+lP . 5H + 3

n+r,
x+5 X X r M ) (3)

The projections indicatelh that, with a net outward flow of about 300
persons per annum, the population of the Study Area would increase from

its base/...

12, Sec Statistical Appendix 4.2 for the full discussion of the model's
system of equations for the various age groups and births.

13. See Statistical Appendix 4.2 for a discussion of the survival of
migrants over the period and the justification for assuming zero
deaths, as in equation (3) above.

1k, Sce table k4.1 and figure 4.2.
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its base of 92,900 in 1961 to about 100,900 by 1976 (an increase of 8.6%
or about 8,000 persons) and about 103,300 by 1981 (11.2% or 10,400 persons)
For Projcction 2, with its zcro migration flow, therc would be an increase
to about 106,400 by 1976 (1k.6% or about 13,500 persons), and about 111,00C
(19.5% or 18,100) by 1981. Finally, for Projection 3, with its net
migration inflow of 300 persons per annum, there would be an increase to
about 111,800 by 1976 (20.3% or 18,900 persons) and about 118,500 by

1981 (én overall incrcase of 27.5% or 25,600 persons). These figures
indicate a population band of between 101,000 to 112,000 for 1976, and

103,000 to 118,000 for 1981.

Projection 2, with a zero migration flow, effectively estimates the
natural increase of the population of the Study Area over the period.
Comparison with Projection 1 shows that cven a relatively rild migration
loss of 300 persons per annum causes a shortfall of 7,700 persons over

a twenty~-yecar period - 1,700 more than the loss of the actual migrants,
due to the loss of their potential children over the period.l5 On the
other hand, comparison of Projections 2 and 3 shows the result of an
annual gain of 300 persons, with a surplus of about 7,500 over the netural
inerease, again 1,500 more than the actual migrants gained. The
comparison of Projections 1 and 3 provides e fairly clear indication of
the extent to which the more fortunate "migration gain" areas of Scotland
experience an explosive rate of population growth relative to the other
areas, since they do not only retain their own natural increase but also
receive a’further transfusion of, typically, a younger and more active

population.

The effcets/ ...

15. Most estimated age structures of migrants indicatc that there is a
heavy concentration on the 20-39 age range, the key reproductive
groups in the community. Therefore loss or gain of migrants
involves the sccondary loss or gain of both actual and potential
child dependents.
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The effects of migration patterus can be seen very clear’ly from an
-
. . 6 . .
analysis of the rclative rates of growth.l Hot only does Projeection 1
have a relatively slower rate of growth than Projection 2, and this in

jection 3, but therc is a significent

tura relatively slower than Pro
cunulative effect. Owing tof£he drain of net migration loss from
reproductive groups, a population will increase at o more and more
sluggish rate, relative to its rate of ratural increase; conversely, a
population with a net migration gain will tend to grow at an increasing
rate, Thus the gap made by different patterns will widen at an

increasing rate over time.

If the effects of migraticn patterns are applied to the age structure of
the population,l7 then over the period to 1976 there would be a natural
inereasc of about 3,200 persons in the age group O-1h., On the other
hand, the Projection 1 conditions of net migration losg would cause a
shortfall of 1,500 from this figure, i.c. a loss of almost half the
natural increasc., Under the Projection 3 conditions, the natural
inereasc in this age group would be exceeded by a further 1,400, A
similar pattern emerges for the other age groups, with the impact of
nigration declining in the higher age groups, partly since these are not
normally effected much by migration and partly because the heavier
nortality rates tend to even out any differences which do occur. For
the 15«39 age group, there would be a natural increase of about 6,900
persons from the base population, with Projection 1 losing and Projection
3 geining about 1/3 of this) For the 40-64 age group, the natural
increase of Projection 2 shows only 300 persons more than for the base

yearSeee

16, See figure 4.3; by plotting the population figurcs on scmi-log paper,
equal proportionatc rates of growth would appear as parallel slopes
either along curves over the period, or between curves for any quine
guennium. Steceper slopes indicate faster rates of growth and .
conversely.

17. Sece tables 4.4 and 4.5. Tor detailed tables by 5 year age groups
and by sex, seec Statistical Appendix 4.2 tables (b) and (c).
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year, due in part to the movement of depleted (by emigration in earlier
years) younger age groups into this section end, in part, the assumption
of a zero migration flow here;l8 Projection 1 conditions indicate a loss
of about 1,400 pcrsons in this age group from the base year total and
Projection 3 a gain of about 2,000, The final age group for "65 and
over" in common with the projections of the Registrar Genmeral and others,
increascs markedly both in absolute numbers and in relative size under
all projection conditions, to contain about 3,000 persons more than in

1961,

Exanination of the projection figures for 1981 offers no contradiction to
the findings for 1976. They show that further nestural increases of
about 1,000 in age group O-1l, 3,000 in age group 15-39, about 600 in age
group 65 and over and a loss of about 300 in age group 40-6h, have been
estimated., Projection 1 conditions cauge a more sluggish rise in all
groups, increasing over the period 197€-81 by 2,500 persons, or 2.3%
compared to the increasc overall of 4,600 or 4.3% for Projection 2 and

6,700 or 6% for Projection 3.

The final result, in all cases, is that the assumptions made on the
nature of the age structure of the migration flows causes a transition
to o relatively younger population than the base year, this bias towards
the younger age groups being accelerated towards the end of the period

in the zero nmigration or net migration inflow figures.

The Employment Projcctions

Forecasting changes in employment, even at national level is a hazardous
business, involving as it docs such diverse variables as internal and

international/ ...

18. Yhon, for 1951-66 therc had been o steady stresam of irmigrants for
retiral or in the upper section of this age range., One of the
effects of climinating this inflow by assuming e normal migration
age structurc, has been to accelerate the bias towards a younger
population by understating the 40 and over age groups.
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international pressurcs on demand and outpub, changes io bechonliogy and
their ratce of asccoptence over the period, and the effects of population
growth end age structurc on both demand snd supply sides. The
difficultiecs are compounded when forecasts have to bc nade for a small
sub-region such as the Study Arca, where the changes in its cmployment
pattern will be infiuenced by both nstional and local factors. No area
will reflect completely, industry by industry, the pattcrn of national
changes over the period; equally, no area will be totally unaffectced by
significant changes in the nature and level of the econonic activity of

. . . 19 »
the pation. While soveral approsches are available™ which allow the
combination of national and local influenccs in the forecast, a fairly
simple approach has been adopted for this chapter. This nmethod, developed
A ] . s .20 . ‘ .
from a technique used 1un Chapter 3, projects the employment pattern of
the Study Area or the basis of estimated national changes in industrial

structure for the period 1961-T6, as modified for normal local residuals

and adjustments to particular industries.

In estimabing the national change in industrial structure over the period,
IR ; . 21 ..

uge could be made of either the National Plan ™~ or the broadly similar

cstinates made by Beckormen and Associstes in "The British Economy in

1975%, Despite the official abandoning of its target, the Plan can still

22 o .

be used  as @ reasonsble guide for future rates of relative growth

betireen industries. Both the Plan and the Beckerman estimates have used,

broadly, the samc approach for the projection, basing this on estimates

of final demand and total output by industry, with allowances for

productivity/ ...

19. See "Regional and Urban Studies™, ed. Orr and Cullingworth, Chapter
9, J T Hughes.

20. See tables 3.4 and 3.5.

21, The National Plan, September 1965, CMND 2764, as updated by "The
Task Ahead", HMSO for D.E.A., 1969.

22, For example, in "The Falkirk/Grangemouth Regional Survey and Plan®,
Chapter 4.



productivity improvements and changes in the composicion of the labour
force. However, for projecting employment in the Study Arca, the
Beckernman estinates have bhecon taken, partly because they were more
deteiled and partly besause they cover virtually the same period as the

. e an . . . . 23
first stage in the cmployment projections for this chapter.

The explanation for the differences normally expericnced between national
aud local rates of change over a period tends to be found, to a great
extent, in the relative composition of the industrial orders. An
increase of 12% in national cmployment in Engineering and Electrical
Goods, where the employment bias is towards the "light" engincering and
clectronies, is unlikely o be reflected in an area where engincering
erployment is hainly enzaged in the manufacture of agricultural machinery.
Given these differences in tlhe structure of industry within the 8.I.C.
Orders, it can be assumed reasonably that a local srea will perform
consistently bebter or worse (in terms of growth or decline in cmployment)
than the nation as a whole, over the short and mediun term9Eh i.e., there
will tend to be a steady plus or minus residual fron the national trends
of cmployment change. Estimates have been madegs of these residuals

from employment data for the U.K. and the Study Area for the period 1960~
68, and ~ norrection fretor, or nodification factor26 calculated for each

industry, to adjust the estinat<d change in employment from national

factors to the actual FTigures rccorded for the end of the period.

23. Bec teble 4.6, colunn (b) for the Beeckerman estimates of change.

24, The sluggish responsc of changes in regional industrial structures
to post-war attempts at diversification indicates how difficult it
is to change significantly industriel composition over the short
and nedium term.

25, Sce Statistical Appendix h.b for statistical sources and the method
of estimation of both the residuals and the modification fdctors.

26, Modification factors show the extent to which the actual change in
the Study Area will cxceed (MJF, greater than one), or fall short
of [M.F. less than one) the national rate of change.
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As the first step in projecting employment for the Study Area to 1976,

the Beckerman estimated changes for the period were applied to the employ-
ment structure of the Study Arca at the beginning of the period25 to
provide thc national component of estimatcd cmployment for 1976.  Next,
assuming that the modification factors for 1961-T6 would be the same as
for 1960-68, these estimates were corrected for local influences to
provide a preliminary seriecs of cstimates of employment by industry for

the Study Arca for 1976.

At this stage, there werc two main sources of error in the projections;
firstly, the projected national rate of change could be in error and,
sccondly, changes could have taken place in the relationship between
national and local trends, i.c. in the modification factors.  For
example, in Mining and Quarrying, therc has almost certainly been a
change in the value of the modification factor, which, over the 1960-68
period, rcflected the series of closures of collieries and N.C.B. work-
shops. These closurcs were the last major redundancie327 in mining
locally and, from 1971/72 there will be considersble employment in the
newer collieries opened to serve the Longennet Power Stetion.  For this
industry in the period to 1976, neither the nationel trend nor the
modification factor will apply; for both 1976 and 1981, it is cstimated
that employment will remein constent at about 3,250 men from the Study
Arca. Again, in the case of Food, Drink and Tobacco, the national trend
estimate of a 4% decrcase in employment over the period compares to a

3% increase in employment nationally to 1968; accordingiy the Beckerman
figure hes been adjusted to a 4% inercase over the period. Also in

this industry, the modification factor for 1960-68 reflects an inter

S.I-Co/o-o

27. This section is based on conversations with the Planning Officer
and the Industrial Relations Officer for the N.C.B, (North) Area.
Some minor redundancics will occur, but these will be more than
offset by the expansion planned for Longannct, and Study Arca
crmployment in mining stabilised.
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8.I.C. Order transfer and has been adjusted to allow for this.28 Taking
account of both adjustments, the preliminary figure for employment in

this industry has been amended to 2,090 persons for 1976.

Further adjustments to either national trend or local modification

29

factors have been made ~ to Engineering and Electrical Goods, Bricks,
Potteries and Glass, Construction, Insurance, Banking and Finance,
Professional and Secientific Services, and Public Administration and
Defence., When the final projected figures for persons employed by
industry in the Study Area for 1976 arc totalled, the total labour force
of 39,655 represents an increase over the period of 6%. This compares
to the Beckerman estimated incrcase in the national labour force over
the period 1960-68 of 6.7% and the implicit increasc in the National Plan,
extended for an cquivalent period, of over T%. On past trends, the
relationship between local and national increase scems to be just about
right; 1in the past, the Study Areca labour force has grown slightly

faster than the Scottish onc, which, in turn, has performed rather worse

than the U.X. labour force, in terms of employment growth.

One difficulty in methodology remains. In estimating the pattern of
employment in the Study Area in 1976, some of the original Beckcrman
estimates of employment have been incrcased, in view of the apparent
divergence of estimated and actual changes in national employment, or,

when applied to the Study Area adjusted for further changes in modification
factors. While these adjustments scem defensible when taken individually,
overall they might give risc to inconsistencies. If more people are
employed in a given sector than was originally estimated, then less nust

be employed elsewhere than estimated to maintain overall balance in the

changes/ «. .

28. Sece Chapter 3, scetion on Trends of Growth and Declince

29. Sce Statistical Appendix 4.5 for a full account of the adjustments
nade to thesc industries, and table 4.6, colunn (f) for the final
projected figures of cmployment.
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changes cstimated for the labour force., In fact, comparison of the
actual and Beckerman cstimated éhanges in employment for the mid-point

in the period of the projection, indicates that there has becn a fair
degree of compcnsation between industry groups. While some industries
have experienced & considerably greater increasc than estimated, in
others, e.g. mining, shipbuilding, the rate of contraction has been
rather greater than anticipated; ecqually, other industries have expanded
less than forecast, or have even declined.30 Thus, if adjustments were
nade for actual changes by the mid-point of the period, they would tend

to compensate, and at least a rough balance would be raintained.

The projected employment figures for 19763l indicate that Mining and
Textiles, the two largest industries at the beginning of the period, will
decline markedly over the pecriod, both in terms of relative importance
and nurbers employed. This deeline will be more than offset by
inereascs in employment in most of the other industries, particularly,
Professional and Scientific Services, Construction and Distributive
Trades. The projections indicate a further shift towards the Services

sector, relative to Primary and Manufacturing scctors.

Projections for employment in the twelve main industries have been made
to 1981, with the remaining industries projected as a single group. The
nethod of projection uscd, bearing in mind the problem of falling
accuracy over a longer period vhich faces any method, has been to assume
that the relative direction and magnitude of employment -hanges for 1961-
76 will continue to be experienced to 1981; figures for that year have
been extrapolated by straight line trend from the 1961-T6 employment

figures/ ...

30. These groups arc relatively small in the Study Aresn and have been
left unedjusted in the projections.

31. Sece table 4.7 for comparison of projections in the main industries
for 1976 and 1981.
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figures. As a result of this they mercly show a continuation of the
trends in overall structurc, as observed for 1976, with a further

increase in the relative importance of the Scrvices sector.

The various cmployment figurcs for 1976 or 1981 show that, even ignoring
the impact of the University and its secondary growth on the local

pattern of employment, marked changes in the industrial structure of the
Study Area arc likely to take place with a continuing declihe in the
relative position of the traditionally inmportant industries, & continuation
of the trends experienced for 1951-66. For the futurc, as for that
earlier period, the most rapidly expanding sectors will be Services
industries, a conclusion supported both by national expectations and by

the type of population increases projected earlier in the chapter. The
extent to which the development of the University will accelerate these

trends is exanined in Part II,.



Table 4,1

Projected Total Population of the Study Area

Projection I Projection II Projection III
1961 92,905 92,905 92,905
1966 95,755 97,372 98,973
1971 98,467 101,927 105,327
1976 100,911 106,395 111,770

1981 103,330 110,984 118,485



Freveke - o a2

PoPuuA‘l’:oz\j P@ej’g(;—r'or\v& Fo2, T e J‘T»»'})»/ Al oo

-v"rﬁ I(‘]_gl

$Tury Are A
PePoa=r o r (’m)

{ v &
, PRo7eECTI 0N J
/ (NBT MO RAT o
Y &R fN)
‘ /
AR YR 4 g
/
/
7
PE 0T & cTramd 2.
/706 & :
(2R« NeT
Mrar{ﬂ'r‘ol\))
ol +
PROTECTI o nd |}
CNET MiaiRATiom
Lo dd
/e a
1Y »
ANE
i
|
A
7
-
|
b el i RN
oo e e . . Vi

"7(>4 1964 '97) 1976 /7?"



iy

¢ Lo w3 A E

{:.

PoPuUucATion &

oy

]
8

s F’Z esvad o

OF

!«'ig”feag

6

w

I I

2t N T T
' - -
i - :
,* B D

s e :

H - :
i
+ : _

T

-~

:
i
14
i o
o M

Svury  Anu s




Tgble L.b

Age Structure of Projected Population (1976)

All Persons 1961 and 1976

1961 976
Age Persons % I yA 11 % 11T %

0 - 1k 25,445  27.4 27,152 26,9 28,654 26.9 30,051 26.9
15 - 39 30,614  33.0 35,358 35.0 37,538 35.3 39,722 35.5
40 « 64 27,603 29.7 26,240 26,0 27,93k 26.3 29,623 26.5
65 and over 9,243 9.9 12,161 12.1 12,269 11.5 12,37k 11.1

92,905 100,911 106,395 111,770
Table 4.5
Age Structure of Projected Population (1981)
1961 1981
Age Persons % I % 1T % IIT %

0 - 1k 25,445  27.4 27,636 26.7 29,797 26.8 31,825 26.9
15 - 39 30,614 33,0 38,133 36.9 k0,877 36.8 43,608 36.8
o - 6k 27,603 29.7 24,859 24,1 27,403 2Lk,7 29,941 25.3
65 and over 9,243 9.9 12,702 12.3 12,907 1l.6 13,111 11.1

92,905 103,330 110,98k 118,485

60
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Table 4.7

Estimates of Employment Structure in the Study Area

62

8.I1.C. Order 1961 1976 % 1981 %

II Mining 5,0kL 13.5 3,250 8.2 3,250 7.9
X Textiles 4,346 11.6 3,950 10.0 3,850 9.k
XX Distribution 3,612 9.7 4,250 10.7 4,450  10.9
XXIII Miscellaneous & other 3,138 8.k 3,450 8.7 3,600 8.8
XXII  Professional etc 2,995 8.0 4,000 12.4 5,500  13.k
XVII  Conmstruction 2,899 TeT 3,650 9.2 3,950 9.6
XXIV  Public Administration 2,652 T.1 2,750 6.9 2,800 6.8
11T Food, Drink ete 2,398 6.b 2,100 5.3 2,000 4.9
XIX Transport 1,719 4.6 1,700 4.3 1,650 4.0
XV Paper, printing 1,569 h,2 1,700 4.3 1,750 4.3
VI Engineering etc 1,503 k.0 1,700 4.3 1,750 4.3
XIII  Bricks, glass ete 1,3k0 3.6 1,750 L.k 1,900 h.6
A1l other industries 4,198 11.2 4,500 11.3 4,600 11.2

37,413 39,650 41,050
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CHAPTER 5

The FExisting Fstimates of the Effect of the University on the Local Area

Whereas Part I of the thesis examined the internal aspects of the
population and industrial structure of the Study Area, Part II is
concerned with analysing the effect on the local economy of the establish=
ment of the new University. This chapter provides a survey of the
cstimates of the impact of the University which have been made by other
bodies; these estimates can then be compared with the findings of later
chapters. Finally, while comments have been made on the effect of the
University over a wide range of matters, cconomic, social and cultural,
this and subsequent chapters will be concerned with only the main aspects
of impact, namcly on population, employment and income; while effect on
other ficlds is also an important consequence of the establishment of a

new University, these topics fall outwith the scope of this research.

The malin sources of cxisting estimates are, firstly, the Development Plan
Report, l968,l secondly the report to a joint Local Authority Land Use
Study Group by a Technical Officers Sub-Committee and, thirdly, the
relevant scetiong of & Traffic Study Report on the Stirling area.e The
rest of the information on the University tends to be of a fairly super-
ficial nature in the press, with any figures given taken from the above

SOUTCES.

Population Estimates

Analysis of the effect of the University on local population has been made

in three stages/...

1. Prepared by Robert Matthew, Johnson-Marshall and Partners, the Planning
Consultants to the University.

2, Itself part of a larger Transportation Study of East Central Scotland,
by Freeman Fox, Wilbur Smith and Associates, March 1969.
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in three stages. Firstly, estimetes were made of the murmbers of gtudents,
University employees and the dependents of these. Secondly, estimates
were made of the number of jobs which would be created indirectly by the
University, with further estimates of dependents for these employees.,
Finally, this total population was broken into immigrant and resident

conponents.

Growth of student numbers has been linited over the period by the
constraint, part financial, part physical, of the University building and

3 as the

construction programme. In view of this, it was estimated that,
increased space became availeble, the annual student intske would rise
from 150 per annum for Phase 1, to asbout 850 per annum for Phase 2 and
about 1,700 per annum for Phase 3. This would provide a total number of
students (including postgraduates) of about 510 by the end of Phase 1
(1969/70), about 3,400 by the end of Phasc 2 (1975/76) and about 6,950
by the end of Phase 3 (taken as l981h). This growth in student numbers
has been plenned against the forecast demand for University places5 in
which, for Scotland alone, denand is expected to rise from below 30,000
per annum in 1966 to over 51,000 per annum by 1580, Phase 1 growth
coincides with the plateau in the demand for Scottish places, at about
32,000 per annum. Phases 2 and 3 cover the forecast increase of nearly
20,000 places per anmum {or 65%) over only 10 years. The obvious strain
thet such an increase would place on Scottish Universities was one of the

nmein considerstions in the establishment of the new University at Stirling

and is probably/...

(W3]
-

Development Plan Report, revised figures of Appendix, sec table 5.1,

Phase 3 size was originally indicated for 1980/81, then left a little
more vague as "the early 1980%s". While the earlier, more definite
dste has been retained for projection purposes, it must be remembered
that it represents only the long-run equilibrium size of the University,
given the requirements of both the Robbins Report and the physical
construction problems involved.

Report on Higher Education, 1963, CMND 215k, Appendix 1, pp 99128,

=

W
.
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and is probably the source of the planning reference6 that the University
could well be asked to expand to the Phase 3 steady-state by the early

1980's.,

The staff figurecs associated with the various stages of growth have been

3 as 32k for 1969/70, rising to 1,222 by the end of Phase 2 and

estimated
2,685 by the end of Phasc 3, with academic staff accounting for about
half of these. The figures for the various non-scadenmic staff grades
have been based on the expericnce of other Universitiesy; for academic

T

staff, they are based on an assumed staff:student ratio of 1:7.7.

The amalgameted figures for students and staff give a total population
of about 4,600 persons for 1976 and about 9,600 for 1981.  Further
estimates made for 1976 indicate that dependents of students and directly

employed staff will amount to & further 2,000 by that year.g

So far, it has been estimatcd that the total population directly
associated with the University will amount to about 6,600 persons by 1976,
imposing additional demands on housing, schools, hospitals, roads,
retailing outlets and other services. To some extent, this increase in
demond can be met by additional productivity from the existing labour
force in the area but, for the most part, it will involve an increase

in the employment in thesc sectors. Estimates of the magnitude of this
sccondary growth in employment have been provided for the Local
Authorities by the Planning Consultents to the University.9 By the end

of Phase 2/...

6. Interim Developnment Plan, paragraph 2,12,
7. Sce tables and corments on Development Plan Report, p 21.
8. Seec Report to Land Use Study Group, Appendix A.

9. These figures, given to the Land Use Study Group, were apparently based
on estimates from other University or Education sources, primarily on
the First Report of the Bristol College of Science and Technology,
196k, on the site at Norwood, Bath. The ratios used were that two
students would support one service trade worker and all other Universit;
employees one service trade worker each, The dependent ratio was
2.3:1 for service trade workers.
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of Phase 2, it was estimated, there would be additional employment in
secondary growth industries for about 2,950 persons, linked with a

further 6,770 dependents, giving a total population for secondary growth

of 9,700. This provided an overall estimate of a population of about
16,500 by 1976. To make further allowance for improvements in productivity
in secondary employment and possible over-allowance for services employ-
ment, this figure was revised downwards to about 15,000, comprised of

3,500 students and, covering all other employees and dependents, 11,500

others.

The final step was to estimate the number of immigrants to the area from
this overall population. It was estimated that, of the original 4,695
total for students and directly cmploycd staff, 3,972 of these would be
immigrantslc and that 1,591 dependents would enter the area with them.
This immigrant population of 5,563 would generate sccondary employment
for about 2,310 persons, on the basis of previous assunptions, who would
in turn have about 5,310 dependents.ll This provided an estimate of an
immigrant population of 13,200 persons for 1976. To obtain rough
estinates of the possible irmigrant population for 1981, the 1976 figures
were doubled, i.c. the estimated immigrant population for the later year

was given as 26,500 persons.

The other main estinates made12 were for the combined growth of both the

3 population, for the period 1966-86,

University and a Survey Areal
Estimetes maede here suggest a much slower rate of population build-up,
given that both internal and University growth were included; for the

period/ ...

10. See table 5.2.

1l1. There is an implicit assumption here that all secondary erployees
related to irmigrants to the University, would themselves be irmi=-
grant to the area,

12. Traffic Study Report, March 1969s

13. The Survey Area for the Report was rather narrower than the Study
Areca was defined, excluding, meinly, Clackmannan County, Central No.
1 D.C.
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period 1966-76, it was ecstimated that there would be a total increase of
11,000 persons {against the previous estimate of 13,000 immigrag&s from
the University influencc alone). For the second projection period,
1976-86, there was estinated a larger incrcase of 17,800 (against the
cruder 13,000 persons from University growth). o details are given

as to whether the difference arises from a different phasing of the
growth of sccondary employnment or merely a different rate of internal
growth. Taking the entire period 1966-86, the estimated joint increase
of 28,700 compares to the previous estimate of 26,500 from University
growth alone. Either a nuch slower rate of internal growth has been
taken than seems historically justified, or more likely, e smaller

estinate of secondary growth employees and their dependents has been 1&’1&1(1@.3')'l

Emglozgent

The offect of the University on employnment hag not been given anything
like the seme depth of analysis as its effect on population. At best,
it has been recognised that the University will influence the employment
position of the Study Area at three levels, namely the employment of
construction workers involved in building the University, plus persons
employed directly as staff or workers by the University, plus, finally,

persons employed in the supporting growth in the Services sector.

No figures have been published for persons employed on the construction
work at the University, despite the fact that this source of employment,
both in numbers employed and in the duration of the pericd of activity,
is far from insignificont. Figures for direct cmployment have been teken

15

from the Development Plan for the University. At Phase 2 level, 560

acadenic/ ...

14, WNo reply was obtained to requests for further details.,

15, These Tigures were surmarised in teble 5.13; mnore detailed figures
for the verious staff grades can be seen in the Appendix of the
Developnent Plan Report.
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academic and 620 other staff will be employed, it has been estimated;

the Phase 3 numbers are about 1,350 academic and 1,240 other staff.

While it was hoped that there would be considerable recruitment from local
labour supplies, it was recognised that most of the skilled posts would
be filled from immigration; it was expected that reliance on immigration
would increase for Phase 3, as local reserves were exhausted.l

Similarly, the only detailed estimates of the numbers involved in
secondary employment were those discussed previously, which were taken
from the Land Use Report; here, it was estimated, there would be about
2,300 jobs created by 1976 and between 4,500 and 5,000 jobs by 1981,

As regards the nature of secondary employment, all sourceslT content
themselves with the opinion that it will be "mainly in the Services

sector".18

Income

Estimates here are even more general and vague than for the employment
section. Mostly they take the form of unquantified, but optimistic
comments on the financial stimulus which the local trading community will
receive from student and staff income. Indeed, the Traffic Study Report

appears to ignore this effect completely.19

One of the few quantified
estimates2o gives an annual figure of between £1 million and £1.5 millions
for student grants by the mid 1970%s and a further figure of about £1.5

for staff sslaries/...

16. Land Use Report, Appendix A.

17. Apart from the Land Use Report, sce major press articles such as
Glesgow Herald 10.2.66, 11.2.66, 2.12.66 and 3.4.69,

18, The Traffic Study Report mskes estimates of employment changes over
the period, but thesec have not been accepted by the Local Authorities;
part of the problem appears to be the base employment pattern
suggested for the region (which has been virtually rejected by the
Planning Department and the D.E.P.), and there is also a disagreement
of the growth pattern assumed (which gives o Services sector of Th%)
of total empleyment (by the 1980's).

19. Paragraph 5.04 assumes normal East Central Scotland growth of incomes.
20. Glasgow Herald 30.1.68
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for staff salaries. A later estimateEl ineresses this figure by £1
million representing expenditure annually on University construction

WOrk .

The most detailed estimate22 is that, by the mid 1970%'s, the University
will give direect employment to about 4,600 persons (including students),
with additional indircct employment of between 2,000 and 3,000 persons.
On the basis of an average annusl carnings figurc of £1,000 (while
students receive less, others earn considerably more), the effect on the
University will be to add income to the extent of about &7 millions per

annum to the local economy.

21. Glasgow Herald 20.k4,70
22. Times Educational Supplement, 2.9.66



T0

Table 5.1

Summary of University Working Population

Phase 1 Phase 2 Phase 3
Students (including post-

graduates ) 510 3,400 6,950

Academic staff and technicians 140 561 1,352
Administrative staff 93 200 429
Work staff and others 76 h16 81k
Visitors 15 45 90
834 4,622 9,635

i ———

-

Source: Development Plan Report, 1968

Table 5.2
Estimates of Immigrant Population from Students and Staff for 1976

Numbers Immigrants Percent To. Family Dependents
married mnarried Size

Undergraduates 3,000 2,850 10 285 2.0 285
Postgraduates 500 475 25 119 2.5 179
Academic staff 450 436 85 371 3.5 927
Adrinistrative staff 104 10 15 2 345 5
Technicians 225 112 50 56 3.5 1ko
Maintenance Th 22 90 20 3.5 50
Catering 223 22 10 2 3.5 5
Cleaners Th -
Visitors 45 45

L,695 3,972 8s5 1,591

Source: Land Use Report, Appendix A, tebles 1-3.



CHAPTER 6

Construction of the Regional Multiplier Model

The estimates of the impsct of the University on population, employment

and income which were given in the previous chapter were all constructed
from the viewpoint of physical planning. The purpose of the remainder

of the thesis is to provide an alternative set of estimates, based on

the macro~cconomic concept of the income multiplier,

At first sight, the most detailed freamework against which the impact of
the new University could be measured, would be an Input-Output snalysis
of the local ecconomy. Ideally, this approach would allow a formal study
t0 be made of the production and distribution characteristics of the
individusl industries (or, more reamlistically, the main industries) of
the region, as well ag their trading inter-relationships between each
other and, particularly where the region is as small as the Study Area,
with other regions; against the detail of an input-output table, the
effects and repercussions of the establishment of & new industry, such

as the University, could be traced.l However, the construction of such
& table, even for a highly simplified mstrix of the main industries,
would involve an immense expenditure of effort and time, due to the
problems of dats availability, collection and processing. Even when
constructed, the model would be open to criticism on the set of industries
chosen, the data usecd, the accuracy and stability of the cocfficients

vhich have been calculated.2 At least/e..

1. This type of approach was uscd by Blake and McDowall (Scottish Journal
of Political Eeonomy, November 1967) to study the contribution of the
University of St. Andrews to the local cconomy; more recently, the
University of Aberdeen are using input-output techniques to study the
impact of the aluminium smelter at Invergordon.

2. BSee Isard, Methods of Regional Analysis, Chapter 8, section C.
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At least one writer3 has been moved to comment that regional input-output
models have all the problems of national models, plus some additional
ones of their own. The use of the input-output technique for this wre-
search wos rejected, partly for the problems discussed above, but mainly
because it was felt that the objecctive of this thesis was not to analyse
in depth the ceconomic structure of the region, but to assess only the
economic effect of o new regional project; this study of change at the
margin could be accomplished by the use of an alternative type of model,
the regional income multiplier, whiech has rather less detailed and

voluminous date requircuents and involves o less rigorous knowledge of

inter-industry and inter-regional relationships.

The impact of the University on the population of the Study Area will
5

depend on its impact on employment, both direct” and secondary; while
direct employment will be governcd by teaching end other considerations,
the amount of indirect cmployment generated will depend upon the income
received and spent within the Study Area by those directly employed.6
Effectively, the critical arcs of impact is the income injected into the
local economy by the University, together with its subsequent expenditure.
It is in the analysis of this aspect of the growth of the University that
the regional income multiplier model can be used; once the impact on
income has been quantified, the final estimates for employment and

population can follow.

3. Meyer: Regional Economics, Surveys of Econonmic Theory II, p 255.

Y, In fact, while it is normally, as in Isard and Meyer, presented as an
alternative nmethod of analysis to input-output, the regional multi-
plier approach can be used as a simplified input-output system, by
developing the conventional multiplicand; it can be based on selected
data, without having to speeify even the main inter-sectoral relation-
ships. This is discussed briefly in my article in the Scottish
Journal of Political Economy, but is developed more fully by M Greig
in his current research thesis,

5. Dircet employment excludes construction workers on the University site

6. And, of course, on the L.V.A. component of the University's
construction expenditure - see later,
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This chaptor is thereforc concerned with the development of a multiplier
rnodel to analyse the income effect of the Urniversity. Firstly, it
discusses the basic theory of the income nultiplier; next, it surveys
the series of pepers which have sppeared recently in British journals on
nultiplicr models, and corments on the rcsults obtained; thirdly, it
attempts to bring together the main suggestions made and develop these
ideas and relstionships into a completed model; and, finelly, it selects
the multiplier values to be used for the model and provides further

estinates of some of the main terms in the model.

The Basic Multiplier Formulation

The basic theory of the income multiplier is simple enough; a moncy
injection into an econonic system, whether netional or regional, will
cause an increase in the level of income in that system by some multiple
of the originnl injection, i.c. where AY, represents the change in the
level of the region's income, J the injection and k, the value of the
regional multiplier, then,

AY, = kJ (1)
The conventional formulation of the multiplier (k) essumes that the
level of Investment (I), Govermment expenditure (G) end regional exports
(X) will remein constant and autonormous, then makes allowance for the
various leckages during the multiplier process, such as the proportion
of the additional income consumed (c¢), direct taxation and National
Insurance contributions (ty) decline in transfer payments with the rising
level of regional income (u), imported consumer goods (m) and indirect
taxation (t;); conventionally, the problem of undistributed profits is
ignored in the simple model. These symbols for the various marginal
propensities, with the usual relationships, provide the basic formulation
towards which all the papers move, despite differences in the spproach
taken?

1

by = l—c(lutdwu)(lum»ti) (2)
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Survey of Currcnt Literature

In recent ycars there has been a considerable wave of interest in
formulating and cstimating velues for regional income multipliers, to
allow some evaluation to be made both of the usefulness of this analytical
method and, through it, of the conscquences of regional stimulation
policies. The main contributions on the model have been nade by
Professor Archibald,7 Professor Brown and colleagues,8 Professor Wilson,9
K Allen,lo DB Steelel1 and M A Greig.lg In all cases, these papers set
up basic models and, in most, use these to provide estimates of the multi-
plicr effects of various types of projects; having done so, most then
suggest ways in which the model might be improved. These suggested
nodifications fall into two categories, those affecting the basic multi-

plier formulation end those affecting the formulation of the multiplicand.

Generally speaking, the basic multiplier model set up in nmost of the

papers is either similar to or covers the sanc types of leakage as the

model shown in equetion (2). The only basic nodel to differ substantiallyl3
from this is the one developed by Greig. This nodel is particularly
intoresting, inasmuch as it deals with the inpact of a new project on

a sub-region, whereas the other models relate to standard planning regions.
Secondly, it caters for sn inflow of a large body of immigrants to the

arcs to work in the new industry and analyscs their effect on indirect

erployment/ ¢ .

7. Regional Multiplier Effects in the U.K., G C Archibald, Oxford
Fconomic Papers, March 196T.

8. The 'Green Paper' on Devoloprent Areas, Brown, Lind end Bowers,
Netional Institute Fconomic Review, May 1967.

9. The Regional Multiplier, a Critique, T Wilson, Oxford Econonice
Papers, November 1968.

10. Regional and Urban Studies, Ed. Orr and Cullingworth, pp 80-96.
11. Regional Multipliers in Great Britain, 0.E.P. July 1969.

12. The Regional Income and Employment Effects of a Paper Mill,
Scottish Journal of Political Econony, February 19T1.

13. The apparent differences of the Steele nodel have been caused largely
by his anmelganated figure for savings and taxation leakages and the
single coefficient valuc applied to this.



enploynent gencration in both private and public sectors. This
regional case study is obviously very similar to the study of the impact

of the University.

This irmigrent inflow situation has given rise to two main nodifications
to the conventional model. Firstly, the multiplier process has been
separated into a first round of cxpenditure (of income received from the
project), and the other rounds of the multiplier. Since the income
received from the project acerucs to immigrants to the region, the
important factor becomes the overall expenditure pattern of these; for
this first round, average rather than marginal propensities arc used,
with the normal marginal propensities reverted to for all other rounds
of the multiplier. The sccond modification is that an interaction
between employment and income multipliers has been identified and is
included in the model; the population growth associated with dircet and
the generated indircct employment increases the demand for public
services and, therefore, generates further cuployment here, the income
from which adde to the multiplier effects from the initial injection.
Thus, the first round income multiplier (k,) will have three components,
nanely income fron the wages of direct employees, plus the proportion of
this aceruing to Local Value Added through expenditure, plus the income

of the additional public employees, i.c.

o Ay
(hd + 37 )ewp

(3)

ka = lrve B.w
ad

where v is the proportion of the increase in income which is L.V.A., Ed
represents direct employment, AV the increase in L.V.A. created by

direet employees, & the increase in L.V.A. needed to create an additional
job in the service trades, 6 the ratio of public service to other
employees, and Wa and Wp the average earnings of direct employces and
public service employees respectively. For subsequent rounds, the
merginal propensities to consume (c*) and tax directly (t*) are used.

The autonorious/ ...
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The autonomous item for Govermment expenditure (G) is split into an
exogenous component (G') and an endogenous component (G¥), where the
latter represents income paid to public service employces and where

G* = AY (with A being the income of public sector cmployces as a percent-
age of total income). Thus the multiplier fof’sccond and subseguent

rounds (k) becomes:-

_ 1
Ky = TeA=c®{1et¥en) (1-m) (4)

and the overall regional multiplier (kr) can be calculated as:-

ko= 1+ kb(ka - 1) (5)

The remaining category of modifications are all concernced with adjustments
to the formulation of the multiplicand and cen be summarised asi-

a) a modification to includc repercussions from inter-regional trade,

b) =& modification to take account of lcakeges from the injection, and

¢) a modification to include a fecdback effect from induced investment.

The cffect of modifying the multiplicand to incorporate repercussions
from inter-regional trade has been analyscd by Brown and Steele. The
multiplied rise in the.level of income in regicn A causes & rise in its
level of imports (M) through consumption expenditure (Ca); this
incrcasc in imports to A becomes, for its non-international component, &
rise in the level of exports from other regions in the country (collect-
ively region B), i.c. an injection which raises, through the multiplier,
their level of income (Yy), consumption (Cb) and imports (Mb) in turn.lh
Some of this increasc in imports will lcak back to region A as an incrcase
in cxports, i.c. a further injection causing a further rise in income in
A, IfM =mnC and C, = cYb(l—tdnu), than A's exports will rise by

mchb(l»td—u), and the effect of any injecction on region A's income being:-

ik, From the Brown model, where Yy, etc. represent changes in the level
of income ctec., and not the absolute levels.
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G + mcY (1-t_-u)
AY - a mb b a (6)
a . c(l~tduu)(l—ma~ti)

The inercase in the level of income in region B (Yb) is generated by the
change in the level of A's imports from B in the first place., With

similar rclationships as beforc, then, after the multiplier process:i-

, -t -
maCYa(l d u)

Y =
1 - -t - o =t
) 1« el a u) (1 I, tl)

(7

so that this can be substituted for T in equation (6)15 and the final

multiplier for A beconest-
i Ga(lmc(lntd—u)(lamb-ti))
a (lnc(lutd—u)(lmma-ti))(l-c(latd—u)(l—mb-ti))—[ma(lmtd—u))(mb(l—td—u)

k ] (8)

Therc is some disagrecnent as to whether this modification has any
significant effect on the multiplier value; Brown argucs that it only
raises it slightly, from 1.28 to 1.29 for all Development Areas, whercas
Steele estimates that it could raise the multiplier valuc by between
0.06 to 0.16, depending on the region. The clash of opinion seems to
be due nmore to differences in the type of date used and the resultant

coefficients, than the formulation of the model.

The sccond suggested modification to the conventional multiplicand follows
from & point raised by Wilson, on the problem of injection leakages.l6
Conventional theory shows how the effect of an injection on a region's
level of income will depend upon the nature and importance of the various
leakages in the multiplier. Wilson pointed out that the injection
itself was subject to lecakages before undergoing rultiplier expansions

if the industrial structure of the region was such that its capital goods
industrics werc little developed, then it was conceivable that the only
part of the injection to pass through to the multiplier would be the

wages and salaries of construction workers. Thus, following Wilson, the

modificd/ ...

15, The Steele formulation, given the difficulties of comparison caused
by his combined term § and its single coefficient value, appears to
be similar to this.

16, Wilson, op. cit., p 378.
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modified multiplicand can be cxpressed as (my symbols),
B ks
BY k,J(1-n¥) (9)

where nm* is the direct leskage in imported capital goods. The importance
of this modification is that, if the valuc of n¥* is taken to be the same

as nn (in the multiplicr), say 0.5, which is not excessively high, then
AY = k J(l-m#) < J (10)

In other words, if there is a significant import leakege in the injection,
then the final multiplied expansion of income could be less than the

original cxpenditure on investment that gave rise to it.

The final modification to the conventional model, following suggestions
nade by both Archibald and Wilson, is to attempt to incorporate the
multiplicr-accelerator relationship of a feedback effect from induced
investment. In the simple model, I and G are assumed to be constant and
aut Onerous . Wilsoan argued that, as income and expenditure rise through
the rmltiplier, some additional investment is likely to be induced,
particularly if cxcess cepacity is not present. Taken with the type of
formulation suggested by the Greig multiplier model, where the income
generation process is based on the interaction of income, cxpenditure and
ndditional employment generated in both private and public sectors, it is
reasonable to expect induced investment on increased capacityvin both
sectors to support the cmployment thus generated. If induced investment
does occur, its effect is to introduce a further component into the multi-
plicand, with cbvious and, it has been argued, considerable effects on

regional income levels.

The only attempt to include induccd investment in the formulation of the
multiplier model was made by Archibald.l8 Looking ot induced investment

in a situation/e..

lTQ Op. Ci't-., pp 379"‘81.
18. Op. cit., p 37.
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in o situation where the initial injection or nultiplicand took the form
of wages and salaries paild to employees in a new project, all of whom
were immigrants to the region, he argucd that investment would be induced
by the immigrants® expenditure; where (my symbolslg) AN represents the
annual induced investment in both private and public sectors and AZ the

to AZ,QO i.e., then

AY = nAZ (11)
Given the context of Archibsld's analysis, his AZ is identical to the
injection (J) used in the conventional multiplier model, so that he can

elaborate on this simple multiplicand and include induced investment as

AY = k_AZ + k_AN (12)
r T r
and, from equation (11), by substitution and rearrangement,

pY = kr(l+n)AZ (13)

In assessing the results of the various models, tasking first of all the
various multiplier formulations, it would seem that despite the variety

of approaches taken, both in algcbra and in statistical data used, the
final estimated values for kr tend to group in a fairly narrow range.
Archibald estimated in the preliminary stages of his paper that the value
would lie somewhere between 1.2 and 1.7, depending on a variety of factors;
later he made & "best guess™ estimate that the value would be 1,25 for a
typical standard region. Brown estimated a value of 1.28 for the

Development/ ...

19. Archibald uses the symbol AI for induced investment, although from
his comments elsewhere in the article, he would seem to be including
a AG element of induced public sector capital expenditure in it.
I have changed the symbol to indicate that both sectors are involved.

20, Archibald uses the immigration situstion to avoid the functional
relationship of AN = nAY, where, given the formulation for the
multiplier itself, the denominator may become negative {op. cit.,
p 37, sec footnote).
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Development Areas as & whole and about 1.2h for a very small region.
Allen ecstinated that the kr velue for Scotland would be between 1.4 and
1.5. The Stecle cstinmates of kr for the various regions lie, excluding
the Scottish Figure, between 1.19 and 1.413; the Scottish figure, as a
result of a renarkebly low inport leskage coefficient, was estimeted at
about 1.70 to 1.89. GCreig's estimate, for the sub-region around Corpach
gave the range as between 1.44 to 1.54; the relatively higher values for
this small region follow from his modifications to the basic model.
Overall, therc would scen to be fairly general agreement that the value
of the regionsl multiplier is likely to lie within the range 1.2k to 1.5k4,
The actual value for any given region will depend on a number of'factors,
such as size, industrial structurc and social cheracteristics, as these
affect the various multiplier leakages, particularly the important import

leakage.

Teking next the suggested modifications to the multiplicand, the effect
of reformulating this to include feedback from inter-regional trade is,
as mentioned earlicr, somevhat under dispute but, at most, would only
increase the range of estimates by 0.16. The other two suggested
nodifications would seem to be rather wore significant. Allowance for
import leskages in the multiplicand, as in eguation (9) could reduce
drastically the final multiplied expansion of income; on the other hand,
the inclusion of an induced investment effcet could increase considerably

. . . 21
the final lncomec coxXpansion.

Development of the Model

Given the broad agreement on the value for kr it would secem that the most

profitable/ ...

21. Archibald argues, from equation (13) that if n = 1 (my symbols),
then the income change is double that estimated by kr alone.
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profiteble area of future development would lie in the formulation of

the multiplicand. In view of the relatively small economic base of the
Study Area, it is argued that it is unlikely to causc or receive
significant repercussions from inter-regional trade; the feedback effects
from this source, as in equation (8), are therefore ignored in building
up & model to analyse the impact of the University. On the other hand,
given the duration of the construction activity on the University campus,
the Wilson leakage modification should be incorporated. Equally, given
the past lovels of cconomic activity in the Study Area22 and taking even
the most pessimistic of the population incrcases which have been
projected,23 it seems unlikely that there is or will be any significant
underutilisation of capacity in the area. Thus, following arguments
advanced by both Wilson and Archibald, the gradual and prolonged rise in
the level of income and expenditure associated with the growth of the
University, coupled with the considerable inflow of immigrants anticipated,2
should induce a significant amount of additional investment in the area;
the effects of induced investment must also be incorporated into the

nodel.

The model which can be constructed from the suggestions made in the
current literature would involve bringing together the suggested Wilson
modification, as in cquation (9) and the suggested Archibald modification
for induced investment, as in equation (12), but this time in the context
of a morc normal situation where, as for the University employment, there
iz some proportion of non-irmigrants on the staff of the new project
(i.coe AZ < J). Then:=

bY, = er(l-nm*) + kAN

and, by substituting/...

22. See Chapter 3.
23, See Chapter L.
2L, See Chapter 5.
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and, by substituting fron ecquation (11),

8y, = x_ (3(1-n¥*) + naz) (1k)

Before attempting to estimate the values of these new coefficients n#
and n, it is clcar that the modifications suggested need further analysis

and redefinition.

Current literature has treated the multiplicand component for the initial
injection, as opposed to the component for induced investment, as
representing in some situations, the investnent cxpenditure on the
construction and equipment of a new projecet in the region, in other
situations as representing the income received in wages and salaries of
staff employed in the continuing operation of the project and, indeed,

in some cascs as looscly representing both sources of regional income.
Only Archibald appears to consider the effects of different types of
injection and even he does not cxemine the consequences of the
combination of different types of injection. For most new regional
projects, e¢.g. the Pulp and Paper Mill at Corpach, the new University of
Stirling and the aluminium smelter at Invergordon, the J component of the

rultiplicand will have two elcments. The first, J., will represent the

1
construction expenditure involved in setting up and equipping the project.
The second, J2, will represent the continuing flow of income arising from
the employment given by the project. In some circumstances, Jl will
cover only a year or so of expenditure and, since it will have, in
theory, no permanent effect on the level of income,25 cen be ignored (as
it was by Greig for Corpach, for which his nodel was offectively

AYr = er ). In other circumstances, c.g. the continuing period of

14 years of constructional activity associated with the development of

the University/...

25. A typical cxample of this would be the post-war Hydro-Electric
construction prograrmc in the Highlands.
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the University of Stirling, to exclude it would be to understate the
multiplied income effects of the project. Secondly, it is obvious that
when considering the problen of injection leakages, the Wilson modification
should be epplied to J, and not J,, i.c. equation (9) can be rewritten

26

as,

e
AYr erl(l n*) + er

2

i

iy d
or, MY, k(3 (1) + I,) (97)

The importance of applying this import leakage to the construction
expenditure component of J is that, since induced investment, as normally
defined, relates to the construction of additional capacity in the
Services scctor {e.g. offices, shops, housing in the private sector and
housing, schools, hospitals, roads ete. in the public sector), then a
sinilar injection leskege must be applied to the induced investment
component. Thus, depending on the value given to import leskages, the
effect of induced investment,on regional income generation could be
considerably less than suggested. To restate the model, as given in
equation (14), for these corrections

AY, = erl(lum*) +kJ, kTAN(l—m*)
which, by substitution and rearrangement becomes27

A o= ok (3, + (3] + na2) (1)) (1)

r

Estimotion of the Values of the New Terms

Equation (14') provides the basic model which will be used to estinmate
the income and employment effects of the University on the Study Arca.

While/ e

26. By redefining this component, it would seem that it is less likely
that er(l—mﬁ) < J, given reasoneble proportions for J, end Iy

27. In most cases, where J, will be of a temporary nature, unlike the
Stirling University case, then

aY, = k (3, + naz(im*)},



While developed for this purpose, it is nevertheless o model which is
open to more general spplication and is capable of being uscd to assess
the economie impact of any new project on the income level of the sub-
region in question, e.g. the aluninium smelter at Invergordon., The

values for J,, J. and AZ will obviously depend upon the nature of each

1® 2

individual project, although a further cxemination of AZ will be made
later in the chapter in view of the importance of this component of the
multiplicand for regional income generation. However, the effeet of
these components on regional income cannot be assessed without some idea
of the possible values for n and m¥.  Without doubt, the more difficult
cstimate is for the coefficiont of induced investment (n), given the
verious problems to be taken into account in the estimation of regional
capital-output ratios.28 The actual induced investment for any new
regional project will depend on factors such as the degree, if any, of
excess capacity in the Services sector mainly, the various lags involved
in consumers® expenditure and suppliers' reaction, and the sizc and
industrial structure of the region in question. To compound these
problems, there is, predictably, the absence of almost the full range of

necessary regionsl statistics, even at standard region level.

In the face of these difficultics, a much more simple approach was taken

in the attempt to estimate a plausible value for n.29 If AN = nAZ, then

_ A

no= s Briefly, on the basic assumption that a figure can be taken

for capital reguirements per immigrant, and further assumptions made as
to the period of time over which these capital requirements will be
provided, then an annual value for AN can be cstimated for the group of
immigrants. Seccondly, the annual value of AZ can be cstimated by
calculating the nurbers of the group who will be cconomically active, and

the average/...

29. Sce Statistical Appendix 6.1.



the average earnings per person of these. The value estimated for n
was 2.4, Compared to the estimsted national capital-output ratio of
about 2930 this may scem a little high at first sight. However, it is
argued thet, while the estimate is undeniably temtative, in a regional
gituation of & considerable immigration inflow and a reasonable degree

of utilisation of existing capacity, & ratio of this magnitude is not
totally implausible. If this argument is accepted, it can be seen that
both Archibald's and Wilson's comments on the effect of induced investment
on a region's income were justified - given that these comments did not
take account of import leakages from this component of the multiplicand
indeed, the former commented that "(the) multiplier effects of the
nigrant's wage are probably nuch less important than the multiplied

03l

induced investment his presence leads to.

e ls

The second necessary estimat032 is for the value of the import leakage
coefficient (m*) from conmstruction expenditure in the multiplicand and,
in the light of the above corment, the importance of this leakage is
obvious. Briefly, apart from the problem of obtaining adequete data,
the main problem is that the magnitude of the leakage varies between
the different cost elements in construection; Local Vaolue Added can

be virtually non-existent in some cost categories, e.g. overheads

end capital equipment, but quite considerable in others, e.g. direct
lebour costs. Using data which reflected national as much as local
cxperience, it has been estimated thet the value for m¥ will 1ie33
in the renge 0.7 to 0.8, although again this must be regarded as a

tentabive/ e

30. “Long-tem growth and short-tcrm policy™, W A I Godley & J R
Shepherd, Nationnl Institute Economic Review, August 196k,
31-0 Opc Cit.g __D 37°

32, Sce Statisticol Appendix 6.2.

33. It must be emphasiscd that this valuc relates to a sub=regilon
rather thon a standard region, where leakages would tend to be less.
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tentative first estimate. Despite this, it would seen probable that
import leskages from construction expenditurc components in the multi-
plicand are relatively morc scrious than the import leskages cxperienced
during the rultiplier process, wherc n, for a similar size of region
night lie between 0.6 and a maximum of about 0.7. A plausible
explanation of this night be found in the unique characteristics of the
construction industry, which tend to undermine what are conventionally
regarded as the minimael L.V.A. components of nark-up on materials used
and wages paid to construction workers. On the one hand, this industry
tends to import the bulk of its materials from central depots to the
regiony on the other hand it also imports central tcams of key workers
as the corc element in the labour force at any given site. By reducing
its reliance on local purchases of meterials and labour, the industry
causes o relatively greater leskage than might be the case for other

industries.

An import leskage of this megnitude has obvious and serious effects on
the incone generation potential of induced investment. Since this was
brought into the model by the symbol AZ, i.e. annual immigrants earnings,
soue benefit can be gained from a further examination of this multiplicand
component. Basically, three main points can be made. Firstly, only in
extrene ceses, e.g. where the labour reserves of the region have been
entirely exhausted and the manning of new projects depends completely on
irmigrant labour, will the Archibald situation, vhere AZ = J2 apply.
Normally, AZ will be a proportion of J2, varying with the dependence on
irmigrant labour, which might be minimel in some projects, when only key
managenent and production training posts are filled from immigration,

and very close to the Archibald situation in others. In all situations,

A2 = 2d, (15)

Substituting this into the formulation of the model would give

Y= k(3 (1-m*) + (1 + nz{l-m*})) (1417)
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which has the benefit of specifying more clearly the irmigration source
which induces the investment in qucstion.3h The scecond nmain point
concerns the estimation of z for the individual project. It must be
remeribered that, given the assumptions on the time pattern of induced
investnent made in Statistical Appendix 6.1, the annual total of induced
investment is not related to the final proportion of J2 earned by
immigrants at the end of the period of immigration but to the total
carnings of any one year's group of immigrants to the projecet. Thus,

if irmigrents will ultimately nake up 50% of the labour force after a
five ycar period of build-up, 2z is not 0.53,3 if immigration is a steady
inflow over the period, then z is O.ng. To relate induced investment to
the total annual ecarnings of all irmigrants would be to overstate
seriously the effect on regional income. To complete the second main
point, since irmigration to any project will typically be biased towards
the more senior posts, z cannot be taken as the proportion of irmigrant
persons in the labour force, but must be weighted to take account of the
higher income reccived wherce this is the case. For the purposes of the
University model, the value of z will be estimated, along with Jl and J2

in the following chepter,

The third and probably most important point on induced investnent is that,
since in the Archibald type of formulation it has been defined as
constructional cxpenditure related to immigration, then, once the period
of immigration to the project has finished end the capital requirements

of the immigrants have been met, AN will drop out from the multiplicand,35
as would Jl at, presunably, an earlier stage, and the model will revert

to the simple
AY = k J (16)

34, In the situation where J, is of a temporary nature and is ignored,
then of course -

= “*
MY, k(3,01 + nz{1-n*})).

35, Or, at best, reducc to the annual depreciation on the additional
capital stock.
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For cxample, in analysing the impact of the University on regional
incomes, there will be & steady build-up of staff and students from 1966
to the early 1980%s, with immigration being o significent and steady
inflow over the entire period and with there being no evident under-
utilisation of capacity from the start. Here, the incone multiplier
effects of the University for any year during the period of growth would
include feedback from induced investment; however, an estimatc of income
generation for, say 1985, would be made not from the type of formulation
of equation (14'7) but from (16) above, since immigration will have
ceased by this later yecar and, presunebly, the capital rcquirements of

even the final year's immigrants finally met.

It would seem that, at Jeast in the context of the Archibald type of
formuletion, the effect of including induced investment in the formulation
of the multiplicand is not as great as was expected, cven in the short

and medium term. Nevertheless, during the period of immigration, the
model, as given in equation (14°?) does indicate that, despite import
leakeges and the reduced z, the inclusion of an effect for induced invest-
ment can still result in o significantly larger multiplicand than might
have been used in & norc conventional model; if n®* is taken as 0,75,

n as 2.4 and z as 0.1, then the effect of including induced investment is
to increase the conventional rultiplicand 52 by sbout 20%, with all the

resultant repercussions on income and employment generated.

In conclusion, the model developed for use in estimating the effect of
the new University on regional income and, from this, employment and

population, is as given in equation (14%7), i.e.

Y = k(7 (1-0%) + 3,(1 + na{len*))

2

The values for Jl’ J. and z will be estimated in Chapter 7. The value

2
of m¥ has Deen estimated at 0.75 and n as 2.4, Two values will be
taken for kr to provide a lower case and an upper case cstimate of the

income/ ...
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incone impact. The lower case value of kr will be taken from the Brown

nodel and estinmates for a small region, at 1.24; the upper case value

will be taken from the Greig sub-regional model, with its irmigrant

modificetions, at 1.5h.
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CHAPTER T

The Impact of the University on Income and Employment

The previous chapter developed the regional income multiplier model from
which the estimates of income generation are to be made. It was
suggested that lover casc and upper case multiplier values should be
applied to a multiplicend for the University, which included three
components, one for construction expenditure on the University (Jl)s one
for the total income of staff directly cmployed and students (52) and
one covering the estimated additional investment in the arca induced by
the development of the University, this being related to the earnings of

immigrants to the project (nAZ).

This chapter falls into three main sections; first it computes the

values of Jl’ JQ and AZ, then, from the model, estimates the lower and
upper case values for income generated by the mid 1970's. Secondly,

from the date gathered for these income figures, further estimates are
made of the indirect employment generated by the University. An attempt
is then made to allocate total cmployment, direct and indirect, to the
various industrics involved, to allow the completion of the employment
projections of Chapter 4. Following this, broad estimates arc made of
the impact of the University at its Phasc 3 size, i.e. the carly 1980's.
Thirdly, the estimates made in this chapter from the income and employment

. . 1
models are conpared to the estimates made from other sources.

The Effect of the University on Income

The term Jl reprcsents the expenditure of the University on the

construction/...«

1. See Chapter 5.
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construction of the teaching buildings, residences end the campus in
general, plus the expenditure involved in the equipping and furnishing
of these premises, ounce they have been counstructed, While a Jl component
will be present over all phases of University growth, its amount, as an
annual valuc, will vary over the period., Tor construction expenditure
over Phase 2 growth, an average cxpenditure figurc has been calculated
for the period 1966a732 of £1.37 millions per annum, as financed by both
U ¢ C and Appeal Fund sources. While this average includes a downwards
bias as & result of the first two, rather unrepresentative, years'
expenditure on the Phase 1 Pathfoot buildings, there is, on the other
hand, the possibility of a slight slow-down in construction activity
from 1973-75; in view of this, the average over the period, rather than

for the strict Phase 2 growth, has been rctained.3

The second conponent of Jl represents expenditure on furnishing the
premises. While this iten, as would be expected, fluctuates with the
building programme and the completion of building sections, it has been
estimatedLL that it will amount to between £250,000 and £300,000 per annum
for the nid 1970%s. The actual figure teken is of little conscquence;
since only minimal purchases have been and will be made from local sources,
the import content accounts for 98%5 of total expenditure, i.e. leaves

an annual figure of cbout £7,000 to be added to Jl.

The final adjustnment to Jl represents the deduction mede from this of an

annual/ ...

2., See table T.l. Phasc 2 construction will cnd by 1973 and be re-
placed by further work on the Phase 3 building programme; as yet,
no estimates have been made of the annual cxpenditure for this,
although this will, strictly, represent the 1976 income contribution.

3., Given that m* = 0,75, reasonable variation around £1.5 millions will
have little effect on income and employment gencration.

L, On the basis of discussions with Accounts end Supplies departments.

5. From an analysis of invoices to the Supplies department and
discussions with the Supplics Officer.



annual figure for service facilities used by staff and students, which
night normally be cxpected to be provided es part of the induced invest-
nent total (4N), c.g. staffestudent club facilities, restaurants,
coffee lounges, shopping facilities etc. on the campus. Bxpenditure on
the provision of these facilities by the University averages, over Phase
1 and Phasc 2 growth, at about £66,000 per annum. Deducted from J, o

avoid double-counting in the multiplicand, it reduecs the value of the

former from £1.37 millions to obout £1.3 millions per annwi.

The figure for J, will have two scparate components, n ely the wages

2
and salary bill of dircet staff (ja) and student income (jb). The
valuc for staff inconme (ja} can be celculated for 1976 if cstimates are
nade of staff numbers for the various grades for this year and also of
the average income for these grades.7 Briefly, if staff figurcs are
taken from the Development Plan estimates for 1076, and adjusted for
divergencies observed in sone grades by 1970/71 and, secondly, for the
inclusion of staff paid by non-University funds, this yiclds & figure of
gbout 1,300 cmployecs for 1976.8 Taken with the estimetes made of the
average incomes of the various staff grades {at 1969/70 congtant prices),
these direct employees will inject a total income of £1.87 millions per

annur into the Study Area economy by that year.

The caleulation of the figure for total student income proved to be

9

rather nore corpleX.

Planlo as 3,050 undergraduates and 350 postgraduates. The difficultics

Studeont numbors were teken from the Developmept

lay in estimating/...

6. Sce Statistical Appendix 6.1 for fuller discussion of this point,
7. Sec Statisticel Appendix T.l for detailed estimates and sources.

8. Sec table T.2.

9. Scec Statistical Appendix 7.2 for detailed estimates and sources.

10. The official view is that thce Plan targets may well be exceeded
slightly by 1975/76.
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lay in estimating the average student income figures. Firstly, the
cstinates had to make allowance for the three sources from which the
student might receive income, namely the grant paying authority, parental
contribution and vacation esrnings. Sccondly, before total students'
income could be caleulsted, further adjustments had to be nade to allow
for comrmting and resident students. Thirdly, in comnection with
studcats resident on the campus, the average income had to be stated nct
of rout paid to the University. There were two reasons for this:
firstly, part of the rent received for student residences by the University
is renitted dircetly fron the Study Ares as capital end interest repay=-
rments on loans incurred for the construction of the residences; ond,
sccondly, the remainder of rent reccipts is used by the University to pay
the wages and salaries of staff connccted with the resildences.  Thus

81l rent was deducted since, in the former case it leaks from the Study
Arcs and, in the latter case, it has alrcady becn counted in the ja
component of the multiplicand.  After these adjustnments, it was estinated
thet the annusl total net income of the 3,400 students in 1976 would be

(at 1969/70 constant prices) £1.07 nillions. ™"

However, student remt is not the only source of double-counting which has
to be guarded against in the computation of Jz, since both steff and
students spend part of their incone on catering and other facilities
offered on the campus. Port of the receipts from this cxpenditure arc
used by the University to pey the wages and salaries of staff cmployed
to provide these services and is thercfore alrcady included in jag the

) . e 1z
remainder leaks from the area in purchases of drink, foodstuffs ete,

or is absorbed by the University to cover other operational costs.  Thus,

From/eee

11. See table T.3.

12. Analysis of the accounts of the refectory and staff/student club
shows that only 10% of total purchases arc local goods; given the
weightings for lebour end other costs, this emounts to, at most,
3% of total expenditure on these services.
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fron (j% - jb) must be deducted (d_ + db), vhere the latter ropresents
(& <o

the deducted oxpenditure on University sevvices by staffl (da) and by

students (db). The valuce estirated for these deductions were £67,000

and £313,000 per annum respectively, for 1976 (again at 1969/70 prices).l3

Thus, since J, = (j_+ jb) ~(a, + db), vhere, for 1976, ja has benn

[=4

estinated as £1.87 millions, at £1.07 nillions, d at £67,000 and a,

I
at £313,000, the estinated value for total direct staff and student

incomes for 1976 is £2.56 nillions.

While, in some situations, the Archibald epproach of agsuming AZ to be
identical to Jg cen be taken, (e.g. the effect of a new project on the
Midlands, with their low levels of unemployment and virtually oxhausted
lebour raeserves), in nost cases, as with the Universitylh a significant
proporbion of direct employces will be non-irmigrant. For the University,
expericnce has shown that the actual proportion of immigrants will vary
between the types of staff; some (c.g. clcaning and catering) will be
recruited virtually cxclusively from local labour, whercas others (c.g.

acadenic and senior administration and other staff) will be alnost

entirely immigrant.

15

Bricfly, thc cstimates of total 4Z for cach grade of staff and students
was based on the current and anticipated future patterns of recrultment
and adnission. PFor nonescademic staff, given the bias of immigration
in the past to the morve senior posts, the number of immigrants was

weighted by salary scales to avoid understating earnings. Finelly, the

tine pattern of the immigration was established end the estimates for

the resultant/...

13. TFor a detailed discussion of the deductions, sce Statistical
Appendices T.1 and T.2.

14. Particularly for Development Area projects, which are normally
csteblished to absorb local lebour, even if key technical and
menagenent posts have to be filled with immigrants.

15. See teble T.hb,
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the resultant annual flow of immigrants™ nades the snnual tobal

carnings Tor a year's inflow of immigrants was cstimated at £230,000 (at

constant 1969/70 prices) for 1976, 1

[#7]

ince A7 = ad,, for the purposecs
[+

of the model, the value of z can be estimated at 0.09 JQ,

The income multiplier nodel was developed in the previous chapter asi=

Y, = kr{Jl(.l«am*) + I (1 + nz{1-n*}))

As discussed there, o lower case and an upper case value for k., will be
used to provide & range within which the additional income attributable
to the University will lie at the end of Phase 2 growth in 1976,
Filling in the values of the various terms in the model,l8 it has been
estimated that, in the lower case, the increase in regional incone
generated by the University will be £3.75 rmillions and thc upper case
increase £4,66 millions, both at constant 1969/70 prices. By 1976,
the cffeet of the University will be to add hetween about £4 miliions

and £5 millions to the income level of the Study Area.

It is interesting to compare these estinstes to those which would haove

been made by the other types of nmodel which werc discussed in Chapter 6.
Dropping the component for induced investment and taking only

(Jl{lam*} + Je} as the multiplicand, i.e. cxpanding the conventional
multiplicand to include construction cxpenditure, as adjusted for import
leckages, the estimated range becones £3.58 nillions to Sh.4h millionsy

the exclusion of the component for induced investment, weakencd as it

is by the assumption of a time pattern for investnent and the heavy

import leakages involved, reduces the estimated income gezerated by

ahout 5%. VWhilc it still provides a significant boost to the multiplicand,

the importance/...

16. Sce Chepter 6 and also Statistical Appendix 7.3 for a discussion of
the need to apply a tine pattern to immigrstion in order to estimate
an ennual total for induced investnent.

17. Chapter 6, cquation {15).

18. 8ce table 7.5 for a summary of the valucs.
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the importance of induced investment is not nearly of the magnituds
suggested by many of the writers on multiplier theory. Finally, if
construction expenditure is also dropped from the multiplicand and only
the convenbionsl Je subjected to the multiplier, the estimated range

becomes £3.17 millions to £3.94 millions.

The above series of estimates underlines the importance of specifying
clearly the multiplicand relating to the project. The effect of
including values for construction expenditure and induced investment,
despite their heavy leakages, is to increase the size of the conventional
multiplicand by, for the University, 18%. Given the range of values
estinated for the multiplier in Chapter 6, the result of the fuller
moltiplicand used here, would be to incresse the total income generated

5o 7 2
by between 229 and 28%.

The Effcet of the University on Employment

As in the previous section, the estimates for the impact of the University
on employment will be given as a range between lower and upper case
figures. The overall effect of the University on employment will be nade
up of, firstly, the euployment in the construction of the campus,

secondly the direct ermployment at the University and, thirdly, the
indirect employment gencrated in the supporting industries. Nurmbers for
direct employment have been estimated in the previous section; this
leaves estimates to be made of the employment in construction and

indirect employment for 1976.

Total construction expenditure for 1976 hes been estimated as about £1.3
s . et 19 ., " a7
nillions and, from dats obtained elsevhere, it can be assunmed that 304

of this/ees

19, See Statistical Appendix 6.2, breakdown of construction costs.
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of this, or £390,000 will represent wages paid to construction workers.
The average earnings of construction workers in Scotland for 1969 were

X 21 . . . e
sbout £1,220 per annun. Taken with the wages bill of £390,000 this
would scer to indicate a total labour force in University construction

of sbout 320 workers by 1976.

The estination of indireet employment was approached through the type
o . . . e as 4. 22

of formulation given by the CGrelg employment multiplier model, as

checked ageinst the much cruder type of approach as used for the

. . 23 . PN . :

congtruction worker estimates. Using the basic information already

gathered on employment in construction in the University itself, and on

the income injection of these employees and students, coupled with

assunptions on the L.V.A. component of this when snent locally, it can

be estimated that, by 1976, the lower case figure for direct employment

will be about 850 persons and the upper case about 1,650 persons.

Givenzu &6 combined figure for University steff and construction employees
of 1,596 perscns by 1976, the lower case tc upper case range of

estimates for indirect employment of between 850 and 1,650 persons,

when added to this, provides a final estimate that the effect of the
University on employment in the Study Area will be to add between 2,450

and 3,250 additicnal jobs to its employment structure.

The next step is to break down these figures for employment into a S,I1.C.

order pattern/...

20, Following the D.E.P. clasgification system of employment, these are
employees at workplaces within the 8tudy Area, although they mnay
well cormute to the area from outside; +the impact on local employ-
rnent ie not confined to local residents.

21. D.E.P. Gagette, March 1970, table 122.
22. Greig, op. cit., pp 33-35.

23, See Statistical Appendix T.4 for the modifications to the Greig
model and confirmetion of the results by the sinpler approach.

2k, See table 7.6.
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order pattern, to provide scme idea of the nature of the demand for labour
gterming fron the development of the University and to allow the
smalganation of the University impact figures with the earlier projections

£ e T Cld gy A -y 25 ¥ b 2
of empleoyment in the Study Area to 1976. The allocabion cof the
University development employment to S.I.C. orders was made on the basis
of two assumptions: firstly, it was sssuned thet the indirsct employment
created by the University would follow the same 8.I1.C. pattern as the
probeble pattern of the expenditure of University incomes, since the
employment would be genersted by this expenditure; secondly, it was
assumed that the expenditure pattern of the tobtal income of University
staff, students and construction workers would be similar to the
Scottish one, as given by the Fanily Expenditure Survey, averaged over

26 . .

the years 1967-69. Having esteblished the expenditure pattern by
: 27
8.,I.C. order,”' this was used to allocate the indirect employment.
Finnlly, the construction workers were allocated to S.I.C. order XVII
{Construction) and University employees to S.I.C. order XXII (Professional

et . 28 ) e as
end Scientific services™ ) and these added to the breakdown of indirectly

As & result, it wns estimated that in the lower case, the University
would account for just over half of the total employment figure of 2,450,
with Distributive Trades (accounting for 18% or 450) and Construction
(16% or 390 perscns) os the next two largest industrial groups. In the
upper case allocation, since the figure for University employment is

unchanged/ s

25. BSee Chapter 4, table 4.6,

26, For detailed estimates, sources and discussion, see Statistical
Appendix T.5.

27. M.L.H. definitions cen be used to provide & rough conversion of the
detailed analysis of the expenditure categories to 8.I.C. orders -
see Statistical Appendix T.5.

28, The D.E.P. allocate by workplace, not occupation; all University
enployment is alloceted to M.L.H, 872, in Order XXII.

29, See table T.T.



unchanged, the University proportion falls tc about 39% of the totaly
the next two largest groups remain Distributive Trades (27% or about 870

persons) and Construction (14% or about 450 persons).

As predicted, the main employment irmpact of the University will be felt

by the Services sector, which will, by 1976, account for between W7% and
48% of the lebour force of the Study Area, since about 837 of the employ-
nent from the University source has been estimated to fall in this sector.
However, the analysis does indicate that about 17% of the additional
employment will be in Construction and Menufocturing, mainly. Equally,
employrent in Services will not be exclusively in the Distributive Trades -
a conclusion often explicit, or implicit, in the cther forecasts of

enployment effecteBO

Finally, this breakdown of employment from the impact of the University
was analgenated with the earlier employment projections for the Study
Area, to provide final estinetes of the employment pattern of the area,

31

covering both internal and University inspired growth. It would seen
that the effect of including employment from the development of the
University is to raise the emrlier projected increase in employment over
the period from sbout 6% to, in the lower case, 12} and, in the upper
cose, Lo over 4%, Thus the growth of the University could at least

double the rate of growth in employment which could reasonably have been

expected over the period 1961=Th.

Agein, the impact of the University, while it does not alter greatly the
projected ranking of the main industries, does tend to exaggerate or

confirm/.e.

30. There is o minor reservation here in that the implicit assumption
of an average expenditure/job ratio involved in the method of
allocation could cause sone understatement of employment in lower
paid industries such as Distribution; however, it would be unlikely
to raise numbers enough to change the conclusion.

31. See table T.B.
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confirnm the importance of the growth sectors. Professional and
Scientific Services, under the impetus of growth from both internal amd
University sources, increases from the 5th largest industry in 1961 with
sbout 3,000 employees, to be the largest industry by 1976, with about
6,200 employees. Another industry which is affected by both scurces of
growth is Distributive Trades; from the 3rd largest in 1961 with about
3,600 employees this has been projected to increase to the 2nd largest,
with about 1,700 to 5,100 employees. Agnin, Construction, the 6th
largest industry in 1961, with sabout 2,900 employees, has been projected
to increase to over 4,000 employecs by 1976 and become the 3rd largest
Order. The other nain industries affected by University growth, although
to a much lesser extent, are Public Administration and Miscellaneous

Services; the effect on the other 8.I.C. orders is insignificant.

The Income and Enmployment Impact by 1981

Finally, estimates must be made of the impact of the University on inconmes
and employment by the end of the Phese 3 growth in 1981.32 By then the
construction work on the University will have been completed so that the
injection effect of this can be taken from the multiplicand. In addition,
while the deote for the completion of Phase 3 growth (i.e; 6,000 students
steady state size) has been teken as 1981, this is intended to represent
the equilibriunm situation which shculd occur in the early or rid 19807s;

in equilibrium irmigration to employment in or study at the University
will cease, ss will the investment induced by this immigration situa,tion,33

so that this component toc must be teken from the multipliecand.  The

rodel will then revert to the sinple form of equation (16) in Chapter 6
AY = k dJ
r

With Jg/. .o

32. See Statistical Appendix T.6 for the detailed estimates and
discussion of the 1981 income and employment figures given in this
section.

33. As discussed in Chapter 6, this will reduce to a replacement level,
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With J2 for 1981 estimated as £5.,19 millions, at constant 1969/70 prices,
the effect of the University on the flow of income in the Study Area will
be to add between, in the lower case £6.5 millions and, in the upper case,

asbout £8 millions per ennum to this.

Considering next the effect on employment in the Study Area, the
completion of construction will mean thet direct employment will consist
solely of employnent in the University itself; by 1981 this will amount

to about 2,700.3h

Using agein the nodified Grelp employment multiplier,
it can be estinated that indirect employment by 1981 will amount to
between 1,600 to 3,100 jobs. Thus, overall, it can be estimated that
the University will add between 4,300 and 5,800 jobs to the demend for
labour in the Study Aren by 1981. Using the F.E.S. allocation epproach
to provide only the broad categories of Primary, Manufacturing,
Construction and Public Utilities, and Services employment, it can be
estineted that both Prinary and Manufacturing sectors will continue to

35

decline over the period in ternms of relative size.’ Construction gains
marginally from internal and University scurces in numbers employed, but
declines a little in terms of relative size. Services, goining employ-
ment from both sources inecreases to about 50% to 52% of the total labour
force by 1981, The cormbination of internal and University growth
will cause s massive shift from the older, traditional sources of

employrent to o new enployment structure where one in every two jobs

will be in Services and only one in three in Primary and Manufacturing.

Comparison of Bstinetes

If the estimates of employment made in this chapter are compared to the

estinzgtes/ ...

34, Taken directly fron the Development Plen, Appendix figures, without
adjustment for current experience, on the grounds that current
divergencies cannot De teken ms o puide for 1981.

35, Bee table T.9.
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estimates made for the Land Use Group,36 then apart from a marginal
difference in the figures of University staff for 1976, there is a
considerable difference in the estimates made for the indirect employment
gencrated by the University; even the upper case University figure falls

short of the Land Use Group estimates by about 1,300 jobs.37

The estimates provided for the Land Use Study Group were based on the
gssumption that there would be student; direct employees and staff:
indirect employees ratios of 2:1 and 1:1 respectively; these ratios
were supported apparently by the experience of the Bristol College of
Science and Technology,38 although the Planning Consultants adjusted the
final estimates downwards in their conclusions to bring them more into
line with further figures suggested by the County Planning Officers of

Kent and Cambridgeshire.39

It is argued here that both the Bristol-based ratios and the lower ratios
impliecit in the revised figures are too high; it may be that they
reflected the experience of areas in vhich there was a complete absence
of the type of service facilities needed by a new College or University.
The Study Area, before the establishment of the University, catered for

a considersble through tourist trade and also provided service facilities
for an extensive cabchment area throughout the year; a developed base

of service facllities does exist and, while this will have to be expanded
to cater for the development of the University, this growth will hardly
be of the magnitude suggested by the sbove ratios.ho Secondly, given

the formuletion/...

36, See Chapter 5.

37. See table T.10.

38, Lend Use Report, 1966, Appendix A, p 2

39. Land Use Report, 1966, Appendix A, pp 1 and 2, also Report, p l.

40. The student ratio implies that the entire income of two students must
be spent locally end pass, without leskage, entirely into weges of
service scctor employees to support one additional job (excluding,
anong other items, other components in the type of cost per job
calculations perfoermed by Brown and Greig).



the formulation of both the regional income and employment multiplier
nodels, it is not defensible to apply directly ratios relating to Bristol
or Kent/Cambridgeshire to the Study Area. In the income model alone,
the verious leskages, particularly for imports, are likely to be guite
different; it seems reasonasble to expecthl rather larger multiplied
effects for both income and enployment in such English areas where, due
to the lower leakage coefficient values, more income passes from the
multiplicand to second and subsequent rounds of the multiplier, thus
genersoting a higher total for expenditure end, through this, indirect
employment, than could be expected for the Study Area. Apert from the
existence of services facilities then, the estimates based on the rulti-
plier models should be more accurate; at least, given the various
leakeges, the additional income generated is sufficient to support the

indirect employnent as estimated by the employment multiplier.ug

No detailed estimates of enployment have been made for 1981, beyond those
implicit in the suggestion that the total population attributable to the
University would probably double between 1976 and 1981. If the earlier
rotios for indirect staff are applied to the estimates of direct staff
and students, the result is to approxinetely double the nuriber of jobs

31 the resultant estimete of over 6,000 jobs in

in indirect employment;
indirect employment is well in excess of the 1,600 to 3,100 estimated

here, for the reasons discussed above.

el

. . \ . . . L3
Comparison with the estimated figures for income - shows that the only
other estimates, both of which relate to the mid 1970%s, agein differ

Fron/ oo

41. This type of difference in regional multiplier values is suggested
by work such as Steele, op. cit.

42. See Statistical Appendix T.b for check on Greig rultiplier values.
43, See Chepter 5.




from those made in this chapter. The range of estinated income
generation of &4 millions to £5 millions by 1976, as derived from the
income multiplier, contrasts to the estimates of, in one case, about

£3 millions and, in the other, about £7 millions.

In conclusion, it has been estimated from the regional income and nultie
plier models used in this chapter that the effect of the University will
be to increase the income level of the Study Ares by between £3.75
millions and £4.66 nillions by 1976 and between £6.5 millions and £8
millions by 1981, all at constant 1969/7C prices. The effect on enpl.oy=
ment will be to add o total of between 2,450 to 3,250 jobs to the local
econormy by 1975 and a total of 4,300 to 5,800 jobs by 1981, These
estinates, particularly those concerning indirect enployment generation,
differ considerably fron estimates made in earlier years; given the
reliance on irmigretion for at least part of the estimated increase on
employment, these differences will have further repercussions on the
estinates of the effect of the University on local population and,
therefore, for Local Authority planning on housing, schools, hospitals,

L

roads etc.

4., A recent article in the Stirling Observer, 20.7.71 indicates that
current planning for housing, service facilities and industrial

space are still based on the estimates given in Chapter 5.
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Table T.l

Construction Expenditure on University

U.G.Co Appeal Total
Fund

Year £7000 £7000 £9000
196667 606 - 606
1967-68 594 - 594
196869 1,200 olb 2,14k
1969-T0 1,138 646 1,78k
1970-71 1,150 276 1,426
197172 1,160 41 1,201
1972-T3 1,120 700 1,820
197374 - - -

Source: Estates and Buildings plan of expenditure

Teble T.2

Estinate of Wages and Salaries Component of Jo (1975=T76)

Estinated Estinated Betinated
staff average wage/ total wage/
Staff numbers salary salary (£°000)
Acadenic h53 £2,328 1,055
Departnental 178 1,182 210
Administration 13k 1,372 156
Library 53 1,435 76
OthLers L8 7L 369

1,276 '1,866




Table 7.3
Estimates of Students' Income 1975-76

Wet Inconme

fron grant Total net
1975=76 student
Students Hurbers (per student) incone
15 (£9000)
Undergraduates
University residents 2,0Lk 266 543,7
Private lodgings 396 364 k.1
Honmes
within Study Area 305 29k 89.7
outside Study Ares 305 221 674
Postgraduates
University residents 234 360 8h,2
Private lodgings L6 550 25.3
Homes
within Study Area 35 550 19.3
outside Study Area 35 413 1.5
3,400 988.2
Vacation earnings (per student) £25 85,0
1,073.2
Source: Statistical Appendix 7.2
Table T4
Estinates of Earnings of Tumigrants for 1975-76
Estinated
Estimated share for Estimated
net income 1975-76 AZ for
(&) irmigrants 1975-T76
Students 0,757 10.6% £80,2L2
Staff
Acadenic 1.022 11.1 113,bkh2
Departmental 0.197 7.2 1h,18%
Adnministration 0.148 6.7 9,916
Library 0.72 8.9 6,408
Others 0.358 2.1 7,518

£231,710

106
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Table 7.5

The Value of the Terms in the Model for 1975-76

Jl £1.30 .

J £2,56 m.

AZ £0,232 1.

k_ (lower) 1.2k

k., (upper) 1.5k

I'.’L:’:' 0075

n 2.43

Z 0,09

AY (lower) £3,75 nillions {a&t 1969/70 prices)
AY (upper) £h,66 millions (at 1969/70 prices)
Table 6

Estimated Employment Effect of University (1975-76)

University staff

Acadenmic k53
Departnental 178
Administration 11k
Library 53
Others W78 1,276
Construction workers on University site . 320,
"Direct employnent” 1,596
Lower Upper
Indirect employment 850 1,650
Direct employment, S&y 1,600 1,600

Total enploynent 2,450 3,250




Teble T.7

Estimated Breckdown of Employment Effect of the University 1975-76

Lower Cose Lover Case
5.1.C. order {persons) % {persons ) %
II1 Food, Drink & Tobacco 26 1 50 2
XVII  Construction 388 16 Lgg ik
XVIII Gas, Electricity & Water 26 1 50 2
X1x Trensport & Cormunication 17 1 33 1
XX Distributive Trodes k50 18 874 27
XXI1 Professional & Scientific 1,280 52 1,280 39
XXITT Migcellanecous Services 127 g 247 8
XXIV  Public Administration 136 [ 26k 8

2,450 3,250
Table 7.8
Projected HEmployment Structure in the Study Area 1961-1975/76
{a) {v) (e} (a)
University
erployment Total
1576
8.I.C. order 1961 % 1976 % lower  unper %
II Mining 5,08 13,8 3,250 8.2 - - 3,250 T.T 3,250 T.6
X Textiles h,346  11.6 3,950 10,0 - - 3,950 9.k 3,950 9.2
XX Distributive Trades 3,612 9.7 4,250 10,7 hs0 87k L7000 1l.2 5,124 12.0
XXITT Miscellaneous Services 3,138 8.4 3,h50 8.7 127 2l 3,877 8.5 3,697 8.6
XX Professional & Scientific 2,995 8.0 900 12,4 1,280 1,280 6,180 14,7 6,180 ik.h
XVII Construction 2,899 T.T 3,650 9.2 388 452 %,038 9.6 L,102 9.6
X¥IV Public Administretion 2,652 7.1 2,650 6.7 136 264 2,786 6.6  2,01Lh 6.8
III  Pood, Drink & Tobacco 2,398 6.k 2,100 5,3 26 50 2,126 5.1 2,150 5.0
XIX  Transport 1,719 4.6 1,700 k.3 17 33 1,717 k.1 1,733 4.0
xv Poper & Printing 1,569 b2 1,700 4.3 - - 1,700 4.0 1,700 4,0
VI Engineering 1,503 k.0 1,700 4.3 - - 1,700 L.O 1,700 4.0
XIII Bricks, Potteries & Glass 1,340 3.6 1,750 Lk - - 1,750 Le2 1,750 4.l
A1l other orders h,198  1l.2 h,500 114 26 50 4,526 10,8 4,550 10.6
Total 37,k13 38,550 2,450 3,250 L2000 L2, 800
Sunmary: -
1976
Growth Growth including
without University
1961 % University % lover upper

Primary 5,725 15.3 3,735 9.4 3,735 8.9 3,735 8.7
Manufacturing 13,291 35.5 13,002 32.9 13,028 31.0 13,052 30.5
Construction &
Public Utilities 3,799 10.1 5,054 12,8 5,468 13,0 5,556 13.0
Services 1k,8618 39.1 17,759 k4,9 19,769 47.1 20,h87 47.8

37,413 39,555 42,000 L2, 800
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Breakdown of 1981 Employment Effect into Broadé Groups

1981

1961 % lover % upper %
Primary 5,725 15.3 3,700 8.2 3,700 T9
Manufacturing 13,291 35.5 13,207 29.2 13,252 28,k
Construction etec 3,779 10.1 5,517 12.2 5,682 12.2
Services 14,618 30.1 22,811 50.4  2k,101 51.6

37,413 45,235 46,735

Table 7.10 (a)
Comparison of estimates (1976)

Bxisting University model

estimates estimates

lower upper

Students 3,L00 3,400 3,400
University staff 1,222 1,596 1,596
Indirect employment 2,945 850 1,650
Total 7,567 5,846 6,646
Table 7.10 (b)
Comparison of Estimates (1981)

Existing University‘model

estinmates estimates

lower upper

Students 6,950 6,950 6,950
University staff 2,685 2,685 2,685
Indirect employment 6,160 1,600 3,100

Total 15,795 11,235 12,735
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CHAPTER 8

The Impect of the University on Population

The impact of the University on the population of the Study Area will
“depend on the number of immigrants to the ares who will be associated
with the development of the University. The purpose of thig chapter is
to provide estimates of the additionel population directly attributable

to the University at the completion of its two main growth phases, i.e.

for 1978 and 1681,

The irmigrants who will form the basis of the populaticn effect of the
University will consist of non=local students, acadenic, adninistrative
and other directly enployed staff, plus immigrants to the aresn for employ-
rent in the jobs generated in the secondary growth industries ag a

result of the University. The final immigrant population will be made

up of these persons plus thelr dependents.

One way of estimating these numbers would be to use a questionnaire of

‘4

staff and students to establish the patterns of age, sex, married
proportions and fanily size, then take this as a 1970/71 population base
for the population projection model developed in Chapter 4, to project
for 1976 and 1981; assumptions of the timing of growth in numbers of
students, staff and dependents, could be incorporated as the migration

inflow deta. This approach was not taken since, firstly, the existing

age structures of students and staff are badly distorted towards the

=

younger age groups [eee

1. The current sge structure for students is distorted by the build-up
from snall initial intakes of 1967/68 and 1968/69, followed by the
larger Phase II intakes of 1970/71 onwards. For staff, recruitment
and senior appointments in the early years of the University have also
resulted in 2 considerable divergence from the sverage pattern -
University Court Papers.
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younger age groups and would not provide o satisfactory population base
and, secondly, the tining of the questicnnaire, during the period of
settlenent into the new permanent bulldings, would have caused a gresat

deal of inconvenience, no nmatter how sinply the foru was constructed.

a

Accordingly, the approach adopted was to take the population age structure

~

ke

and sex figures os being the same as the pattern for Scottish universitie
as a whole, with dependents also caleuiated from average Scottish figures,
as estimated by the Registrar Genersl for Scotlend, or as shown in the
Serple Census of 1966, for Scotland.  Since, over the period of its

growth, the new University will "age" towards the average pattern for

all Scottish universities, the method is fairly defensible.

The chapter firstly estimates the total immigrant population attributable

i

to the University for 1976, and compares this to the existing estimate
given in Chapter 5. DNext, o similar exercise is performed for 1981.
Finally, the University populaticn is added to the earlier projections
of Chapter U4 and the general implications for the Study Area of the

overall population and its age pattern discussed.

stimates of Immigrant Students, Direct Staff and their Dependents for

The figures for undergraduate and postgraduate students have been taken
2 .
from the Developnent Plan. From these figures have been deducted the
. . . 3 .
esbimated number of students already resident in the area,” to provide
Pinal estinated figures for students immigrant to the Study Ares in 1976
of 2,898 undergraduates and 33k postgraduates. If the age and sex
distribution of these follows the Scottish pattern then it can be
expected thet 93% of undergraduastes and sbout 51% of postgraduates will

Fall/ees

2. Development Plan, Appendix C.

3. Statistical Appendix 7.3, pp 1, 2 and table (a).
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fall into the ege range 1524, and that there will be 2,221 male and

b
1,011 female students.

The next stage is to provide estinates of the number of dependents
brought into the Study Area by these immigrant students. In the absence
of official statistics, local and S.E.D, grant sources suggest that

about 10% of undergraduste and 50% of postgraduate students will be
narried. Msking allowances for female students narried to nale
students,” both at the University of Stirling, or nerried to persons

already resident in the area, or to persons resident within corrmiing

]

distance of the Study Area, it has been estinated that there will be
326 wives brought into the Study Ares who have not been included in any
other population estimate for 1976. Next, to estimate the mumber of
child dependents of these married students, use has been made of Sample
Census (1966) material on household composition by socio~economic group;
from this it has been estimated that there will be a further 313 child
dependents, giving a total immigrant population of about 3,900 students

T

andl dependents,

Wext, the nuiber of academic steff, covering all full time teaching and
research personnel, has been estinated earlier as 453 persons by 19763
if these follow the average sex pattern for all universities, 90% will

be male staff and 109 female staff, ALl staff will be immigrants to the

area.9/...

%Y, See Statistical Appendix 8.1, In fact there may well be fewer
female students than suggested by the Scottish pattern due to the
hias at Stirling towards sciences and technology in the subjects
offered.

5, These fenale students have been counted as irmigrant dependents rather
than separately as irmigrant students - sce Statistical Appendix 8.1.

6. Seample Census, 1966, Household Composition tables, table 23, p 80.
7. Bee table 8.1.

8. Statistical Appendix T.1, table (a).

9. Statistical Appendix T.3.
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aref. To provide estinetes of the nurber of dependents it has been
asstmed that female staff will either be married to male staff (acadenic
or other) or will be single and have no dependents. Hence adult
dependents will be wives of narried male staff; to obtain figures for
these, it has been assumed that there will be the same proportion of
narried males per age group as for all profesgsicnal erployees in

- 10 . o .
Scotland., With the resultant figure of 331 merried households in

+
<

acedemic staff, again, given the professional employee pottern, it has

been estinoted that there will be 621 child dependents, 318 male ond

ey o . 11 oy . .
303 female, Thus, with the 439 stelff ™ there will be s population in

1976 of about 950 dependents. Even taking the slightly older age
¥ (o 0

o o 3 .

pattern for all Scotbish universities, this irmigrent population sect

[.s.

will be relatively young; about 80% cof this population will be aged

-

under 40,

Won—academic staff have been estinated in two components: firstly,
effectively non-nanual workers, i.e. departmental, administrative and
library staff, where there is a fair pro portion of immigrants; secondly,
estinates have been made for all other directly enployed staff,
effectively manual workers, i.e. work staff, maintenance, porters,
groundsnen, cleaners and cabterers, where there is a rather smeller
nroportion of immigrants.l2 Of the criginal estinated tota113 of 823
staff in these various grades, it has heen estinsted that only 104 male

end 178 fenale staff, o total of 282, will be immigrant to the crea ond

therefore/ .ee

10. See Statistical Appendix 8.2 for detailed working and sources.

11. The shortfall is due to the exclusion of narried female staff, who
will appenr as dependents here, or elsevhere. See Statistical
Appendix 8.2

12. See Stotistical Appendix 8.3 for sources and deteiled working.
13, Statistical Appendix T.l.
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therefore be part of the impact of the University on local population.
It has been estimated that there will be a further 181 dependents of

. L. . Y s . 15
these employvees, consisting of 8L wives and 97 children.
5 S £

Thus the total immigrant population in 1976 of students, direct staff
and dependents can be estimated at about 5,700, consisting of about
4,000 staff and students and about 1,7C0 dependents, 1,000 of these

being children.

Bstinmates of Population from Secondary Growth by 1975

To complete the estimates for population impact, the immigrant population
sttributable to the growth of secondary employment generated by the
University must be calcenlated,

. . .16
Two figures for secondary employment have been estinated earlier,”

giving a range from o lover to an upper case. The lower case estinebe
was based on a iow value for the regional income multiplier and a high
value for the necessary amount of L.V.A. needed to create an additional
job. The upper case estimote was based on a higher value for the

regional multiplier ond a lover ratio of L.V.A,:employment creation.

~3

. 1 s
Tt was estinmated ' that the figures for secondary growth employment
generation would lie between the 850 of the lower case and the 1,650 of

the upper case, for 1976.

14, To what extent local residents employed by the University might have
emigrated if there had been no employment of this nature (e.g. the
vounger age groups identified as losing population i: Chapter 2),
is problematic. Here it hes been assumed that none of the local
residents fall into this category. To the extent that employment
at the University or in secondary growth industries has halted
emigration, the population impact estimates of this chapter have
been understated; stopped emigrants are effectively irmigrants.

15. See table £.1.
16. Stotisticel Appendix T.k4.
17. Table T.6.
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. 18 . . . .
The first step”  in naking the estirates for this chapber was to make
allowance for the employnent of any persons already resident in the

. 1h , . . X s .
Study Ares, on the grounds that the direct impact of the University

-

,N
ekl
C
Jac
¢t
[0}
"
3
»
Q
ey
Y

would be measure dditional irmigrants to the area.  Then,

i
. s . 19 o S p .
£ previous estinates™ of male/female proportions in the

3

on the basis

C

S.7.C. order structure of this type of employment, it was estimated that
55% of the employment in secondary growth industries will be for males
and L45% for females. It was then assuned that no female employees would
be immigrants to the Study Ares in their own right; they would be
recruited fron persons already immigrant to the Study Area, c.g. as
dependents of other employees, or persons already resident in the Study
Aren, or would be commuters from outside the Study Ares boundaries.

The basis of the asswption is that no family will move to the Study

20

. 2 .
Area purely for female employment. On the other hand, it was assuned
that all nale employment in the secondary growth will be filled by
immigrants, or by residents who would have to be replaced elscwhere by
__ 20 s . . e .
irmilgrants. Prop these assumpticns, it has been estimated that there
will be between 465 and 900 immigrant employees in the lower and upper
cases, respectively. If it is then taken that these males will be aged
between 20-64 and thet, within this renge, they will have the same age

21 .
then estinates can be

structure as is typical for Scottish nigrants,
nade of adult dependents, end , in turn, the number and age/sex

structure/ se.

2l Apvendix 8.4 for statistical sources and detailed

18, See Statistic
tinates.

working es
19. Statistical Appendix 7.5, tables (b) and (c).

20, Both assurptions are obviously rather extrene, There nay be sone
(very minor -~ see Statistical Appendix 8.3, where the calculation
has been nade) component of widowed/divorced women with families,
Equally, there nay well be some recruitment to secondary growth
enployment of unemployed males (egain, in view of the findings of
Chapter 3 on the industrial structure and duration of unemployment,
this will tend to be a very minor influence). In total numbers,
there will tend to be some offset, but in age and sex structure,
there will be only ninor inaccuracies added as a result of the
agsumptions.

21. Stetistical Appendix 4.1, table (c).
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structure of child dependents. In the lower case it was estinmeted that
there would be 341 adult and 227 child dependents; din the upper case,

this will be 659 adult and 443 chilad dependenﬁs.g

Mow all the various components of imnigroent population to the Study Area
as @ result of the establishment of the University, heve been estinated.
By 1976, it has been cstinated that immigrants to direct employment and
study at the University will arount to asbout 3,950 and that these will
add to the local population a Ffurther 1,800 of thelr dependeuts. Farther
inmigrants o the Study Area as o result of the jobs generated by the
University in indirect enployizent, have been estimated to nunber between
450 and 900 persons, who will bring with then between 550 and 1,100
dependents. In total, it has been estincted that the existence of the
University will addé, by 1976, between 6,700 and 7,700 persons to the
population of the Study ﬁreaaez

Finally, the estimated age and sex structure of this new immigrent

P

population is given iun table 8.3;2j about 90% of the population in both
lower and upper cases is under 40 years of age. The largest proportion,
due to the influence of the sbudent population, is in the 10 year age
range of 15-24 (effectively 18-24), which accounts for between 43% end

487, or about 3,300 of the irmigrants. Agoin, in 1976, since the
3 k4 ]

QJ

immigration has been to study and employrent, there is no population
component aged 65 and over. The effect of such an age structure in the

o
1

irmigrant populetion is discussed later in the chapter.

Comparison of Population Estimates for 1976

22, See table 8.2.

23. Bee slso figure 8.4 for comparison with existing population. The
data is taken from Stabtistical Appendix 8.1 to 8.5 inclusive.



117

The existing estimates of the impact of the University on population,

0]

employment and income have been sumnarised ea fller.gh While the
estimates made in this chapter indicate that there will be a total
immigrant population of between 6,700 and 7,700, it was gstimated by
the Planning Consultants to amount to 13,000, effectively double.e5
There is no significant difference between the sets of estimates for
immigrant populstion to direct employment. The estimates made here
show morginally fewer immigrant staff and students but use of the
Sample Census and Registrar General figures in the estimation of

- WL

dependents has resulted in a slightly higher ratio of dependents to

ey

staff and students, 0.45:1 as against the 0.40:1 assumed by the Planning

~L
26
Consultants.

The real difference arises in the estimastes of immigration from the
generstion of indirect employment. There would seen to be three main
reagons for the divergence of the estimates here. Firstly, as argued

27 . . s " . . S
before, insufficient allowsnce was made by the Planning Consultants
for the existing capacity in the Serv ices mector of the Study Area economy
and for expenditure leskages from the sub-region; thus their estimate of
indirect errployment of 2,945 persons by 1976 lies well above the range
of 850 to 1,650 estimated from the basis of inconme generation.  Secondly,

. 28 .
the Planning Consultants have assumed ~ that all persons employed indirectly
es o result of the University, will be immigrants; in view of the bias
s s as N ) . 29 . .l

of this indirect employment towards the Services sector, with 1ts

usage/ oo

2k, See Chapter 5.
25, See table 8.5.
o6, This is the weighted average of the essumed ratios of table 5. 4{a).
27. See Chepber T.

28. See table 3, Appendix A, Report by Land Use Study Group Technical
Sub=-Cormittee, January 1966

29, Statistical Appendixz T.5, tables (b) and (c).
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usage of femele labour, this is unlikely. This second reduction for
resident indirect emplovees has resulted in an estinmate of immigrant
employees in this section of between 465 and 900 rather than the 2,310
token by the Planning Consultents. Thirdly, ond finally, there is o
difference in the ratio of dependents to employees in this section.

The Planning Consultants have taken the ratio of 2.3:1 for their
esbinates, agalnst the ratio of 1.2:1 derived from Sample Census and
Registrar General figures. In terns of the Sample Census, the higher
ratio would effectively need all immigrant employees to be married and
to have slightly more children per family than indicabed by the Ceasus.
While the Registrar General figures for family sizeso are nearer the
ratio teken by the Planning Consultants, these are based on completed
fanilies; since nmigrants typically have a rather younger age structure
than the population as a whole, it is likely that at least many of the

immigrants will not have completed their families, so that the dependent

retio 1s likely to be lower than 2.3:1.

These points, when token together, provide some explanation for the
rather lower figure estimated in this thesis for direct pcpulation impact.
Nevertheless, while it does indicate an irmigrent population of
considerably less than was previously estinated, 1t ptill represents a

A

nessive and ipportent injection into the population of the Study Ares by

the completion of the second phase of the growth of the University.

The University's Impact on Population by 1981

It is necessary to nake some estinate of the impact of the University on
the locel population by the completion of its growth towards its
equilibriun size for Phase 3. By 1981, the irmigrant population direetly

attributeble/ ..

30. See Annual Report, 1969, teble S.1.9.
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attributable to the University will consist of the earlier staff and
indirect employment irmigrants for 19 76, adjusted for deaths and births
over the guinguennium, plus new irmigrants to employment at the
University and secondery growth industries, plus the new, larger body

of students and thelr dependents. :

Applying the model developed for population projection of the Study Area
population to the 1976 irmigrant population, then assuming o continuation
of the same type of pattern for age/sex structure, narriage and fanily
size for students and new employees at the University and secondavy
growth industries, provides estimates that, by 1981, the population impact

32

from the University will anount to betw:ien 14,500 and 16,500, Over

’
.

the period 1976-81, it has been estim&tedBj that the noyrmal increase 1in
fomily size of the eorlier immigrents will increase slightly the relabive
size of the O-1h age groups equally, there will be a slicht movement
omwards through the age structure which will increase slightly th

relative size of the L0=60 age group. levertheless, the main impact

remains in the mid 15-39 group, which will still account for about 667

to 68% of the total, or 12,500 to 14,00 persons.

Comperison with existing estimates shows that here the immigrant
population for 1981 has been estimated to be 26,500 ag sgainst the 14,500
to 16,500 range forecast here. The rensons for the divergence are
obviously the some as for the 1976 comparison of figures. In one sense,

however, the assumptions of the Planning Consultents nay be better suited

to this/eee

31, See Statisticel Appendix 8.5 for statistical sources and detailed
estinates.

32. The point raised in footnote 1k hecomes relevent sgain here. If the
considerable growth associated with the Unwver81tJ by 1981 plays any
part in haltln the emigration outflov in the younger age range O
elsewhere, then these figures will have been understated.

33, See teble 8.6,
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to this later year; the family size of previous immigrants will tend to
have moved nearer to their assumed wstio and, secondly, the inevitaeble
depletion of the labour reserves of the Study Area by the growth to the
later year will tend to have increased the dependence on immigrants for
sployment, particularly in secondary growth industries, rather than the
fairly specific work associated with much of the University employment.
In the estimates made for this chapter, both points have been taken into
accounty the use of the projection model has covered the increase in
family size of existing immigrants and, for secondary growth, the ratio

of immigrents: residents has been increased.

The Estimated Total Population of the Study Area, 1976 and 1981

Finally, an estimate must be made of the overall population of the Study
Ares for these years, taking account of both the internal growth of the
area and University inspired growth. This involves, for 1976, adding
the lower and upper case estimates of 6,758 to 7,727 of the University
population to the projected totals for the Study Area for this year,Qh
Given the populastion size of the Study Area, as defined, the overall
effect of including the University in total population is to increase the
rojected totals by sbout 7% in the lower and 8% in the upper case.
Depending upon the assumptions on migration patterns over the period and
the level of employment generated by the University, it has the ef® ect of
aising the projected total population to between 108,000 and 119,000
persons.35 Since TO% of the University based population lies in the
age group 15-39, as against the 33% in this age group at the time of the

1961 Census/ oo

34, See Chapter k4, table h.h.

35, See teble 8.7: since the objective is to indicate a range within
which population might fall, Projection II (zero migration case
has been ignored.



1961 Census, the additional 5,000 persons in this age group increases
the reletive size of this group by & further 27, reducing slightly the

. . , . . . . 3
relative size of the other groups, as shown in the original projections.

For 1981,36

adding the lower case to upper case range of 14,392 to
16,585 persons to the various populaticn projections, increases these
projected totals by o further 15% in the lower and 18% in the upper case.
Again, depending on assumptions of nigration pattern and the size of the
regional multiplier, this provides & range of estimated populations by
1981 of between 118,000 and 135,000 persons. This time about 68% of
the additional population will be in the 15-39 age group, raising its
reletive size by o further 4% from 1976. Comparison of 1981 figures to
the 1961 population base Ffigures of the Census, shows that 40% of the
estinated population will be in this age group as ngainst the 1961
figure of 33%
The size end nature of such a populaticn incresase could have far

. o
reaching effects on both private and public sectors of the local economy.”’
The private sector has already received end will continue to receive o
considersble increase in overall turncver, concentrated cn the goods and
services demended by a larger and younger population. County Planning
Offices hove already made additicnal provision for this in their estinates

for spatisl demands for private house construction, reteil distribu

- . . -
L

and other types of services; they have already identified a rapid

growth in the aren occupied with predictable outlets like house
furnishing, car sales and servicin enterteinments, booketores, super-
%% ) =¥} ) 5 -k

markets/ oo

36, See teble 8.8,

37. In this cese, the wper Greig velue of the income multiplier and
the modification of the multiplicand for induced investment, would
both be fully justified.
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In the public sector, curreunt pressures and
expectation of even more severe pressure in the future have triggered
off o high level of activity in the improvement cf existing capacity

and the provision of additional cepacity throughout the Stuldy Area for

education, hospitals, roads and housing facilities.

These changes, in turn will alter significently the attraction of the
Study Ares as o possible site for the location of new industrial activity,
in both Manufacturing and Services sectors. Local D.E,P. as well as
Planning Officials have gradually come to consider the possibility of a
third wave of develomnent, along the pattern of the Grangenouth experience.
As & result of the esteblishment of the University and the initial

. . . ) 39 . . .
cormuting develcpments in housing estotes, the final population could
be considersbly greater than as projected here. Debatably ot least,
the indirect effects of esteblishing the University could be far greater

than the direct effects, as estimated in this chapter.

38, Based on correspondence and conversaticns with County Planning
officisls. Some of the changes can be attributed directly to the
University, e.g. road works end new maternity unit extensiong
others have stermed fron internal development, e.g. the wave of
school extensions/construction fror the present comr “ter population
inflowy some are related to both sets of pressure, e.g. Stirling’s
attenpts to extend its boundsries for house construction.

39, It would seen that the initisl private housing developuents which
started the wave of cormuters, were in many cases themselves
triggered off by the announcement of the coming of the new
University (based on both press reports and scre correspondence
with the main builders). To what extent the announcenent merely
affected timing rather than the volume of construction, is an open
question.
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Table 8.1

Fstinates of Total Immigrant Population for Students and Staff (1976)

Male Fenmale Total

Students 2,221 1,011 3,232
adult dependents 326 326
child dependents 160 153 313
Total 2,301 1,490 3,871
Academic staff Lo8 31 439
adult dependents 331 331
child dependents 318 303 621
T26 665 1,391

Other staff 10k 178 282
adult dependents 84 8Y
child dependents 50 bt T
154 309 463

.

Table 8.2

Estimated Impact of the University on Population of the Study Area (1976)

Lower case ggggg_pase
Male Fenale Total Male Tenmale Total
"Direct Employment”
Students and staff 2,733 1,220 3,953
Dependents:
Adult T4l 7hl
Child 528 503 1,031

3,261 2,6k 5,725 3,261 2,46k 5,725

"Indirect Employment”

Employees Lé5 L6s 900 200
Dependents:
Adult 3k 341 659 659
Child 117 110 22T 227 216 Lh3

3,843 2,915 6,758 4,388 3,339 7,727




Table 8 ° 3

Total Tmmigrant Population by Age

and Sex (1976)

12k

a) Lover case Upper case
Age lale Female Total A Male Female Total %

0- L 232 219 W51 6.7 270 255 525 6.8

5« 0O 242 232 Wk 7.0 283 271 554 7.2
10 - 14 143 137 280 4,1 169 163 332 4.3
15 - 19 768 521 1,289 19.1 772 525 1,297 16.8
20 - 24 1,201 648 1,929 28.5 1,365 679 2,0kk 26,5
25 - 29 383 308 601 10.2 Lk 375 8h9  11.0
30 - 3L 253 249 502 T.h 349 328 67T 6.8
35 - 39 177 196 375 5.5 234 2hT 481 6.2
40 - Wb 149 182 331 k.9 197 223 koo 5.4
45 — kLo 13 87 170 2.5 113 113 208 2.9
50 - 5L 65 60 133 2.0 8o 83 165 2.1
55 - 58 62 62 12k 1.8 71 70 11 1.8
60 - 64 5 l o 0.1l 9 7 16 0.2

3,843 2,915 6,758 4,388 3,339 Ts727
b) Lower Upper
Persons % Perscns 4

0 - 1k 1,205 17.8 1,k11 18.3

15 - 39 4,786 70.8 5,348 69,2

Lo - 64 767 11.3 968 12.5

6,758 T,727
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Table 8.5

Comparison of Population Estimates for 1976

Existing Lower casec Upper case
estimates® estimatest estimatest
Tmmigrants to
Tdirect" employment
Students and staff 3,972 3,953 3,953
Dependents 1,591 1,772 1,772
5,563 5,725 5,725
to "indirect”
employment
Employees 2,310 h65 900
Dependents 5,313 7,623 568 1,033 1,102 2,002
13,186 6,758 7,727
Sources: * Chapter 5
t table 8.2
Table 8.6
Estimate of Total Population Immact by 1981
Lower case Upper case
Persons 4 Persons %

0 - 14 2,672 18.6 3,182 19,2
15 - 39 9,831 8.3 10,980 66.2
4o - 64 1,889 13.1 2,419 k.6

14,392 16,585

126



Table 8,7

Estimated Population of the Study Area, including University (1976)

a)

B)

Lower case

127

1976
1961 Projection I Projection IIX
Age Persons 3 Persons 9 Persons %
0 - 1k 25,445 27,4 28,357 2£.3 31,256  26.h
15 - 39 30,614  33.0 Lo,1kh 37,3 44,508  37.6
40 - 64 27,603 29.7 27,007 25,1 30,390 25.6
65 and over 9,243 9,9 12,161 11.3 12,374 10.h
92,905 107,669 112,528
Upper case
1976
Projection I Projection ITI
Age Persons ) Persons i
0 - 1k 28,563 26.3 31,62 26.3
15 - 30 40,706 37.5 45,070 37.7
Lo - 6k 27,208 25.0 30,591 25,6
65 and over 12,161 11.2 12,37h  10.4
108,638 119,497

Table 8.8

Estimated Population of the Study Area, including University (1981)

a)

b)

Lover casa

1081
o
l;6£ Projcetion T Projection III
Age Persons % Persons 7% Persons %
0 - 1k 25,445 274 30,308 25.7 34,h07 26,0
15 « 39 30,614 33.0 hW7,96%  ho.T 53,439  L40o.2
40 - 64 27,603 29.7 26,Th0 22,7 31,822 23.¢
65 and over 9,213 2,9 12,710 10.8 13,119 0.9
02,005 117,722 132,877
Unper case 1981
Projection I Projection III
Age Persons V4 Persons %
0~ 1h 30,818 25.7 35,007  25.9
15 - 39 49,117 L1.0 sh,592 Lo,k
4o - 6L 2T,26h 22,7 32,346 23.9
65 and over 12,716 10.6 13,125 9.7
119,915 135,070
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CHAPTER 9

Conclusions

This chapter falls into three sections. Firstly, the overall
objectives of the thesis and the methods used to achieve these are
discussed., Secondly, the results contained in the various chapters
are summarised and conclusions drawn on the effect of the combined
forces of internal and University growth on the Study Area. Thirdly,
and finally, some of the more gencral aspects of the application of the
regional income multiplier as a tool of analysis are discussed, and

some of the problems inherent in this type of approach considered.

Objectives and Methods

The purpose of the thesis has been to attempt to predict the situation
in the Study Area, both in the course of and at the end of the devclop-
ment of the University of Stirling. This involved two main objectives,
firstly, the analysis of recent and current internal characteristics of
the Study Area economy, to allow projections to be made covering the
aspect of internal growth and, secondly, the analysis of the extent of

the economic impact of the growth of the University on the local area.

The anslysis of internal characteristics and growth forces was based on
a study of recent population, industrial structure and employment trends
for the BStudy Area. For population, this involved the examination of
its overall size and geographical distribution, its age structure, its
rate of increase and the direction and volume of its net migration flow.
For industrial structure and employment it involved an analysis of the
type of industrial activity in the region, its degree of diversification

and specialisation/...
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and specialisation and the patterns of growth and decline in the years
prior to the establishment of the new University; secondly, it involved
an analysis of the state of the local labour market, of its response
to the forces of change in industrial structure, as these were reflected

in unemployment data.

The method of projection used for population was to construct a
component type projection model based on the main population variables
and using Scottish data, modified in the light of past local trends.
Since these trends scemed to indicate that the net migration flow was
changing in volume and possibly direction, the model was used to project
a series of population figures on the bagis of different migration
assumptions. The projections of employment structure were made by a
simpler type of model using anticipated national rates of employment
change by industry, again being modifiecd for both local experience of

change in the past and current knowledge of future local developments.

The completion of this series of projections allowed the fulfillment of
the first mein objective of the thesis, i.e. the prediction of the
situation in the Study Area for 1976 and 1981, in so far as this stems
from internal - as divorced from University expansion - forces. These
years were chosen to represent the situation both in the middle and at

the end of the planned development of the University.

As the second main objective of the thesis, the economic impact of the
development of the University on the three main aspects of the local
econorty of income, employment and population had to be estimated.
Firstly, a regional income multiplier model was constructed to provide
estimates of income generation within the Study Area from the oxpenditure
of staff and student incomes, and construction expenditure on the campus
and on capacity extensions induced elsevhere. From the additional

income/. ..
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income generated, further estimates were made, by the use of an employs=
ment multiplier model, of the number of secondary or indirect jobs
created in the supporting industrial sectors as a result of University
development. To these figures for indirect employment, based on the
estimated volume and pattern of expenditure of incomes, were then added
the figures for direct employment at the University and, where
applicable, on the construction of the campus, these, in turn, being
governed by teaching and other physical requirements. Finally, the
numbers estimated for students and persons employed were analysed and
further estimates made of the resultant number of immigrants and their
dependents, who between them would constitute the additional population
introduced to the Study Ares as a result of the development of the
University.

Having completed this series of estimates then, by amalgamating the
projéctions for internal and University inspired growth, the population
and employment situation in the Study Area by 1976 and 1981 could be

predicted.

Conclusions for the Study Ares

a) Internal growth to 1976 and 1981

Examination of past trends in population and employment indicated
that the Study Arca was one of the more prosperous sub-regions in
Scotland., In terms of population, its faster rate of increase in
population was due not to any marked difference in birth rates and
death rates compared to the Scottish pattern but to a significantly
lower rate of net loss of population through emigration. Given

the typical bias in the age structure of migrants towards the younger
age groups, this also teaded to give the Study Area a marginally
younger age structure than the Scottish one, There was also sone
indication that the migretion inflow to the arca was increasing

over the period/...
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over the period, which, with the continuing coruvter development in
the area, raised the possibility of a zero or possibly even a

positive net migration flow for the fubture.

In terms of employment, while the industrial struchure was bilased

a little towards the Primary sector, it was nevertheless fairly well
diversified, although the largest industrial groups in terms of
enployment tended to be in the female predominant Services rather
than the male predoninant Manufacturing sector. The savage run-
down in Primary sector employment in the years preceding the
University was offset by a significant expansion of employment in
maeny of the Services sector industries. This swing from the more
traditional indusiries towards employment in Services caused an over=-
all incrcase in the labour force, but this as a result of a marked
increase in female employment; malc employment, influenced nmainly
by the decline in mining, fell both in relative and absolute terms.
Nevertheless, due to the diversified industrial structure, the
accessibility of adjoining growth arcas such as Falkirk/Grangenouth
and Cumbernauld and, to some extent, emigration to employment else-
where, thesc harsh changes in nale employment were absorbed without
lasting effects on unempleoyment rates or duration of unemployment

in the Btudy Area. Despite the changes, the area fared well
relative to most regions in Scotland, with an unemployment rate
fluctuating at around 2% of the labour force, well below the average
for Scotland and only 2 little higher than the national average for

the U.K.

It might seem that, to some extent, the growth in employment at the
University and in its supporting industries might be compevitive to
continuing growth from internal forces in the Study Area.  However,
current experience seens to reflect the pattern of developrnent of

the nearby/...
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the nearby Falkirk/Grangenouth arca, in thab, far from deterring
expansion by other firms, the existence of the University appears to
act as o stimulus to this. In location and expansion decisions
the unquantifisble variable of the ethos of the area can play en
important part; nothing mekes an area more attractive than apparent

prosperity and successful industrial expansion.

Given this ergument, the type of ecmployment expansion forecast at
national level, combined with the local weighting fer industrial
structure and experience, indicates that a further marked expansion
of the Services sector to 1976 and 1981 is probable; the projections
indicate an overall increase of about 6% in employment by 1976 and
about 10% by 1981. At the same time, the projected figures for
population indicate that, by 1976, this could increase from its 1961
base figure of 93,000 to between 101,000 and 112,000 persons,
depending upon the nigration assumptions made. By 1981, the
population range has been projected to between 103,000 and 118,000,
Teking the 1976 figures, the comparison of a 6% increase in local
employnent with the projected increasc of between 9% and 20% in
population does not indicate that the local activity rate will fall.
The sets of projections are compatible, in that nuch of the additional
populstion will be commuters and thus not interested in local employ-
ment, while nmuch of the additional employment locally will be drawn
either from natural incresse or from female dependents of the

cormnuter inflow.

The econonic effects of the University on the local economy

The effect of the development of the University on the level of
local incomes has heen estimated as a range by using lower case and
upper case values for the regional income multiplier. By 1976,
the University will add per annum, from construction expenditurc on

the campus/...
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the campus, earnings of staff and students and other investment
induced locally to support its development, between £3.75 millions
and &4,66 millions, at 1969/T70 constant prices, to the income level
of the Study Area econony. By 1981, even allowing for the
corpletion of construction work on the campus and on capacity
extensions elsevhere, the University will still add an estimated
£6.5 nillions to £8.0 millions to local income, again at 1969/70

prices.

The University impact figures for employment generation, based as
they are partly on the income estinates made above and partly on the
assumption of different ratios for income:employment generation,
have also been estimated as a range. It has been estimated that
the total of all forms of employment associated with the development
of the University would amount to, by 1976, between 2,450 and 3,250
jobs. By 1981, even with the completion of the construction work
on the campus, it has Dbeen estimated that there will be between
4,300 and 5,800 jobs. This was composed of, in 1976, employment

at the University for about 1,600 persons, with between 850 and 1,650
persons employed indirectly; for 1981, direct employment at the
University has been estinated at about 2,700 persons, with a further

1,600 to 3,100 persons employed in secondary growth.

Finally, the effect of the University on the population of the Study
Area will depend upon the number of additional persons, i.e. non-
residents, brought to the area to study or tc employment, both
direct and indirect, together with the dependents of all these., It
has been estimated that, for 1976, there will be an immigrant
population of about 4,000 students and staff and a further 1,800
dependents of these. With the estimates for irmigrant indirect
enployees and their dependents, the overall additional population

attributable/ ...



attributable to the University becomes botween 6,300 and 7,700
poersons. For 1981, taking account of the increases in the family
size of previous immigrants as well as the additional immigrants to
study end employment, with their dependents, the total immigrant
population attributable to the University has been estimeted at

between 14,500 and 16,500 persons.

Returning to the original estimates of income generation, which
provide the basis for pert of the employment and therefore population
estimates, it can be argued that the upper case multiplier value used
of kr = 1,54 is likely to be more relevant to the situation in the
Study Aréa than the lower case value of kr = 1,2k, The explanation
for this is that the upper case value was estimated from a nodel

which vas constructed specifically to deal with the income/employment
interaction cf the ty@e of irmigration situation likely to occur in
the Study Area; the lower case value is based on a simple, conventional
multiplier model which ignores immigration effects. Thus, while its
use to provide a lower case income figure can be justified, it is
nevertheless likely that the actual income figure will tend to lie
towards the upper end of the range estimated., If this is so, then
the type of situation prevailing in the Study Area will tend to push
the estimates for indircct and therefore total employnent, in their
turn, towards the upper end of the ranges estimated. Given the
influence of the income estinmates on employment, it can then be argued
that the estimates for irmigrant population to the University and
secondary growth sectors will alsc tend to lie towards the upper end

of the range estimated.

¢) The overall situstion in the Study Area for 1976 and 1981

Mmalgamating the two serics of projections for population growth,
i.e. covering both internal and University based forces, raises the

overall/ ...




overall estimated figures for population in the Study BArea to between
108,000 and 119,000 persons by 1976 and between 118,000 and 135,000
persons by 1981. From the base population of 93,000 in 1961 this
represents an inerease of between 16% and 28% by 1976 and between

27% and 45% by 1981, depending on the sssumptions made on migration,
income and employnment generation. Vhile any figure within these
ranges would represent a considerable population increase over only

8 15 or 20 year period, it must also be remembered that such an
increase is likely to be biased towards the younger age groups.
Certainly, this would apply to the University component as it would
probably to any other source of immigration contained in the increase.
If, as is likely, there results a markedly younpger age structure,

not only would this carry its own implications for housing and
educational demands in particular, but as a result of the concentration
of migrants typically in the key reproductive age groups, it would
suggest an even faster rate of growth of population in the years

following the period which has been exanmined.

gd )

When the employment projections are amalganated for internal and
University growth, the effeect of the inclusion of the latter is to

at least double the rate of employment expansion previously estimated
for the Study Area. Secondly, since apart from some employment in
Construction, University-based employment is virtuelly entirely in
the Services sector, the effect of this is to accelerate the already
considerable swing from the older, traditional industries to a
situation where only 1 job in 3 will be in Prinmary and Manufacturing
sectors combined, with 1 job in 2 in the Services sector. This
continuing expansion in female predominant employment, in view of
£he already high femele Activity Rate for the arca, might seem to
suggest a possible constroint on growth as a result of a shertage in,

nainly/...



mainly, female labour. However, it is likely that the female
Aetivity Rate will rise as more socially acceptable jobs appear in

the Services sector, as opposed to the operative type of work in
Manufacturing; secondly, the female labour supply will be augmented
over the period by the inflow of female dependents from the University

and other immigration sources.

All of this serves to indicate the possibility of still further
development along the lines of the Grangemouth experience, as a

result of the interaction of growth in employment, population, income
end expenditure. At the end of the period of expansion shown by

the projections, the Study Area will be an extremely prosperous and
dynamic sub-region relative to many other Scottish locations. Given
the, at the moment, blanket Development Area status of this section
of the Bast Central helt, the Study Ares might well come into location
decisions of firms secking an attractive area for expension; failing
this, its situation as & green belt University district for industrial
development around the Cumbernauld/South bank Forth axis iz expected
to provide long-term residential construction activity. In either
case, it is at least possible that the boost given to population and
erploymant by the establishment of the University of Stirling could

well exceed the direct impact which has heen estimated in this thesis.

Conclusions for Sinilar Studies

Both at the local and central govermment level, some work has been and
is being done to analyse the repercussions of various projects in terms
of regional input-output models; while the information gathered into
such tables wltimately provides valuable data on regional industrial
relationships for planners, in many cascs the main ccononmie questions
could be answered by the type of multiplier model used in this thesis.
With its more modest date requirements, it is quicker to complete and

probably/ee.
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probably simpler to operate; from its estimates of income generation,
further estimates of indirect employment can be nmade and, with further
information on direct employment and reliance on irmigration, total

enployment and population effects of the project can then be estimated.

The development of the income nodel for the University impact study
includes three main innovations to the conventional application of the
multiplier analysis. Firstly, the multiplier is essentially a macro-
economic concept and its formulation for an econorny of standard region
size may well have seemed a translaetion to a sufficiently micro level -
especially in view of the non-availability of adequate regional
statistics. Yet, for example, the impasct at full Scottish level of
even major new projects such as the pulp mill at Corpach, the University
of Stirling, or the aluminium smelter at Invergordon, will be relatively
insignificant, whereas the local impact on income, employment and
population will be considerable. For practical planning purposes, surely
the ultimate objective of both input-output and multiplier analysis, the
relevant economic base would seem to be the sub-region, i.c. the local
area around the project. At first sight, it might be felt that the
application of & multiplier model to a smaller base, would reduce the
multiplier effects of the project. While some regional variation would
be experienced in all leakages, the onc most affected would be the import
leakage; normally the snaller the econonmic base, the nore likely the
dependence of the region on imported goods. While Steele has pointed
out that there is no clear cut relationship between the size of the
region and its import leakage coefficient, there is little doubt that,
for both the nmultiplier and the nultiplicand, the smaller cconomic base
of the sub-region is likely to raise its import leakage cocfficients.
Nevertheless, for the reasons that follow, it is this smaller base which

should be used.

Secondly/...
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Secondly, the decision to base the analysis on the sub-region increases
the probability of immigration to the project, both from other standard
regions and from other parts of thc standard region in which the project
is situated, e.g. the attraction of Fort William, Stirling and Invergordon
as areas of prosperity and employment opportunity, at least in the early
years following the siting of new projects therc. Where there does
result a significant flow of immigrants to the local economy, then the
effects of the volume and pattern of their expenditure and the indirect
employment generated by this from existing capacity in the region,
necessitates the use of the Greig type of formulation rather than the
conventional one for the multiplier. The consequence of this is,
despite the higher import leakage in the multiplier, to raise the value
of the multiplier itself; +the use of the conventional model would under-

state the economic effects of a project in this type of situation.

Thirdly, the inflow of immigrants to a sub-region has further important
implications for the formulation of the multiplicand. The rising income
and expenditure from the new project, coupled with the pressures from

the additional population in the area, will place considerable strain on
existing capacity in both private and public sectors. In the loecal area,
the pressures generated by the multiplied  expansion of incomes are
likely to induce capacity extensions in both sectors, so that there is

no longer any justification for excluding a term for induced investment
from the nmultiplicand. On a broader level, the main theoretical
contribution of the model is to draw attention to the need for the carcful
and complete formulation of the multiplicand for the project in question.
In most of the multiplier publicaticns, only wages and salaries from the
cperation of the project have been taken as the multiplicand; for the
University and possibly for many nore projects, this multiplicand must

be incrcased to ineclude components for the construction expenditure on

the project/...
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the project and on the capacity extensions induced by the existence of
the project. Despite the heavy leakages involved, the inclusion of
these terms in the multiplicand has the effcet of increasing the multi~-
plied expansion of income by between 25% and 30%, with all its reper—
cussions on indirect employment and population. This does not imply
however that only these three components are relevant to the multiplicand;
it only underlines the need for including all the items which are

important to a given project.

However, there are two main serious problem areas involved in the use of
the regional inconme nultiplier model as contained in this thesis.
Firstly, the model will operate smoothly only in a situation where
capacity in the local economy is fairly well utilised, i.e. there is no
significant degree of slack. In such a situation the gencration of
both additional employment for existing capacity and induced investnment
in capacity extension is likely. On the other hand, if the project is
sited in an area where there exists a considerable degree of underutilised
capacity in both labour and capital, then it becomes difficult to estimate
clearly the full income and employment effects of the new project. Here
it is likely that some, possibly most of the employment in the project
will be taken from local labour, thus removing or reducing the inflow of
immigrants to the area; in turn, the generation of additional indirect
erployment and induced investment seems less likely. In such a
situation, the establishment of a new project might seem only to maintain
existing employment, income, services and employment, without any
improvement to the area. In fact there is a counter argument to this

in that vhere employment is replaced and held, emigration from the sube
region is halted or reduced; the retention of a potential emigrant,

in striet multiplier terms, is equivalent to the attraction of an
immigrant, i.e. the income and employment effects of the project should

be measured/...
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be measured not merely against past levels, where employment is replaced,
but against the possible levels which would have resulted if the run-
down had not been stopped or the spare capacity taken up. Both
Archibsald and Brown argue that such a run-down would be cumulative and
considerable and there exists much prima facie evidence in Scotland to
support this claim. Yet, while in theory the retention of indirect
employment and capacity can be attributed to the project, in reality

to what extent can this be quantified by the sub-regional nodel?

Sceondly, there is the whole problem of timing in the multiplier process,
an aspect of the analysis which seens to be, as yet, untouched in terms
of publication. Even assuning a reasonable degree of capacity
utilisation, it is difficult to estimate how quickly the various multi-
plier lags will operate and the income, expenditure, employment
generation and income cycle be completed. FEqually, in the multiplicand,
it is difficult to estimate with certainty how quickly construction on
the project and on induced investment will take effect on income levels,
or for how long, after its completion, it will continue to influence
incomes. In particular, where the project is relatively large, as at
Fort William, or Stirling, or Invergordon, the prolonged and considerable
activity in construction is likely to cause an expansion in the employment
and size of many construction or construction servicing firms locallys
vhile, in theory, the completion of this work will cause lay-offs and
the return to the previous "equilibrium™ levels, to what extent in
reality might it not stimulate continuing growth in these firms, or at
least the desire to hold the firms at their expanded size?  And,
finally, in relation to induced investment, how quickly will this be
induced by cxpenditure pressures and to what extent will the decision

to provide extended capacity and the time-path of its provision be
undernined by "queuing™? In a slack capacity situation, the problems of

logped/eee



lagged response will multiply; equally, the difficulties in the
assessnent of the tining of the run-down and contraction in the region

are obviocus and ccnsiderable.

Despite these problems however - and any method of analysis of the
complex of economic, sociological, historieal and political forces of
regional cconomics will encounter problems - the analysis of the impact
effect of a new project on its local sub-region by the tyne of model
used in this thesis is possible and, hopefully, capable of producing

sufficiently accurate results for its main purpose of assisting decisions

in local planning for the project.
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Statistical Appendix 2,1

Estimates of migration flows for 1951 - 66

The method chosen to estimate the direction and size of the net
migration flows for the Study Area and its component parts
consists of taking the statistics for births ;nd deaths, as
published by the Registrar General for Scotlandl to compute the
natural increase over the period and comparing this to the actual
increase, as calculated from the Census returns for the beginning
and the end of the period. Where the natural increase exceeds the
actual increase there has been net migration outwards; where the
actual increase exceeds the natural increase, there has been net
migration inwards. Only the net balance of migration can be

estimated by this methodg.

The period 1951 - 61

Data for births and deaths for this period were taken from the
Annual Reports of the Registrar GeneralB; the actual intercensal
increase was taken from the Census Reports for 1951 and 1961,
Since both of the Census reports relate to the month of April,
allowance has to be made for this in calculating the natural
increase figures for the period; only 2/3 of the births and
deaths for 1951 have been taken and a compensating 1/3 of the
births and deaths for 1961 included. A further problem was
that no separate figures were available for Central No. 1 D.C.
until 1962; however, the average figures for 1962 - 66

showed that births in Central No. 1 were 23% of the total for
all landward districts and deaths 16% of the total. It was

assumed that/...

1. both births and deaths were adjusted for normal residence,

2. in Stat. App. 2.2 the model used shows the effect of the
gross flows but cannot, of course, estimate the actual
numbers involved,

3. table 47 in all reports.
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assumed that the same proportions applied to the period

1951 ~ 61,

The estimated figures for births, deaths, natural increase and
migration for the various sections of the Study Area for 1951 -
61 are given in table (a) to this appendix,

The period 1961 - 66

These estimates were made by the same method as for the previous
period, The intercensal change figures were taken from the
Census returns of 1961 and 1966, with figures from the former
rounded to the nearest ten for comparison with the latter., The
figures for births and deaths have again been adjusted to allow
for the April dates of both Census returns. The Central No. 1
figures were estimated as for the previous period, but were
taken from the Annual Reports for each of the years from 1962

onwards.
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Table (a)
ESTIMATES OF MIGRATION 1951-G1
Lensus  pipppg Deaths Natural  Actual Migration

%%E§ 165161 1.951-61 Increase Increase Persons ¥
Alloa 13,521 2,627 1,635 992 377 - 615 - L,5
Alva 4,106 678 555 123 - 1h9 - 272 - 6.6
Dollar 1,389 208 224 - 16 350 + 366 +25.1
Tillicoultry 3,876 TTh 505 269 87 - 182 - 4.7
Landward 1k,640 3,456 1,h71 1,985 2,981 + 996 4+ 6.8
Doune 834 150 137 13 ~ W - 61 ~-17.3
Dunblane 3,017 413 468 - 55 - 94 - 39 -1.3
Stirling 27,151 4,963 3,202 1,761 hoo -1,361 -~ 5.0
Bridge of Allan 3,173 L80 Ls59 21 116 + 95 3.7
Central No. 1 16,560 3,656 1,536 2,120 513 ~1,607T -~ 9.7
Study Area 88,267 17,405 10,192 7,213 4,533 ~2,680 - 3.0
Sources Census Reports 1951 and 1961

Annual Reports of Registrar General Table 47,

Statistical Appendix 2.1

Table (b)
ESTIMATES OF MIGRATION 1961-~6

Census Births Deaths Natural Actual Migration

1961 1961/6 1961/6 Increase Increase Persons %
Alloa 13,900 1,419 858 561 - 150 -710 -5
Alva 3,960 396 295 101 100 0 0
Dollar 1,750 96 118 - 22 100 +120  + 7
Tillicoultry 3,960 392 215 177 310 +130  + 3
Landward 17,620 1,868 807 1,061 890 -170 =~ 1
Doune 790 63 L7 16 50 +30 + 4k
Dunblane 2,920 326 263 63 8k0 +780  +27
Stirling 27,550 2,Th2 1,734 1,008 480 -530 =2
Bridge of Allan 3,320 305 233 72 490 +420 413
Central No. 1 17,070 1,855 826 1,029 70 -960 =~ 6

Study Area 92,830 9,462 5,396 4,066 3,180 -890 -1




Statistical Appendix 2.2

Estimates of the effects of migration on age structure

Previous migration estimates related to the net balance of
migration, While there is no satisfactory method of estimating
the totals of the gross flows inwards and outwards, the model
developed in the University of Glasgow work "The Lothians
Regional Survey and Plan"l gives some indication of the effect

of the gross flows on the age structure of the area. The model
itself is quite simple. The base year population age structure
is taken from Census data; at the end of that year birth52 are
added to the population aged O - L, death52 are deducted by age
group and the survivors, who are assumed to be evenly spread over
the age group, (as in fact are the deaths recorded for each group),
"aged" by one year. The process is repeated for each year of the
period and the resulting population is compared by age group to
the Census report for that year. Where the estimated population
for any age group exceeds the Census population, there has been
a net inflow to thet age group, and conversely. While each group
is still analysed by its net flow, the overall migration pattern
for the area, or better still for its component parts, can be
traced where there is an age difference between the outflow and
the inflow,

The period 1951 -~ 61

The base population was taken from the 1951 Census and édjusted
for births and deaths as described above; the normsl adjustment

was made/...

1. see chapter 3, "Population", by B.M. Swift and apperdix A to
that Chapter.
2. tables T and Ta in the reports.



was made for the April dates of the Census reports for 1951
and 1961. TFor the "ageing" adjustment it was assumed that

the population's ages were distributed evenly within any given
age group up to the age of 54, Thus, for the age group 25 -
34, one tenth of the total were assumed to be aged 3k and were
aged into the following age group each year. However, for the
age groups 55 - 64 and 65 - TL an attempt was made to take
account of the heavier mortality rates at higher ages in this
section of the population., Based on the Scottish statistics
published3 9% of the 55 ~ 64 group and 8% of the 65 - Th

group were aged into the following groups each year. Finally,
similar assumptions for the births and deaths for Central No.

1 were made as in the previous statistical appendix.

From these assumptions, a hypothetical population was estimated
by age group for 1961. In table A, row (a) shows the Census
figures for 1961; row (b) shows by how much this was greater
than or less than the hypothetical population, i.e. the net
balance of migration by age group; row (c) expresses the net

flow as a percentage of the 1961 figures to which they relate,

The table can give only broad, general guidance on the strength
of the flows and on the actual age of the migrants; a gain

in the 45 - 54 group could include a migrant aged 36 in 1952

or 53 in 1960, or again, an immigrant aged 50 in 1955 would

appear as 55 — 64 by the Census date.

The estimates for the period 1951 - 61 for the various sections
of the Study Area are given in table A to this appendix.

The period/...

146

3. see the Genersl Tables for Scotland, table 21.



The period 1961 - 66

The methods of estimation used were the same as for table A.
While geparate births were given for Central No. 1 from 1962
onwards, separate deaths by age group were still not provided;
the usual figure of 164 of Stirling landward districts was

applied to each age group of this total set of figures.

In calculating the migration flows for the period to 1966,

the Sample Census data for that year was taken; therefore the
migration figures must be treated with more than the ususal degree
of reservation, For example, the Census showed that 27% of the
population of Doune were in the age group 15 - Lh; this was

- based on 84 cbservations and, when correction is made for

standard error of population, at the 95% confidence level

the true population in vhat age group could be expected to lie

in the range 27% z 2(k.8), i.e. 17% to 37%, or between 140

and 310 persons. The estimated net outflow of 70 persong from
this age group is meaningless., For Dunblane, on the other

hand (376 observations) the sample census proportion of 39%

of the population in this age group, when corrected for standard
error, becomes the narrower range of 347 - LL%, i.e. 800 - 1,150
persons, so that the net inflow of about 500 persons is significant.
Since, as the number of observations is increased, the standard
error of the proportion is reduced, the migration flow estimates
for 1961 - 66 have been summarised into three main age groups and

are discussed mainly in terms of the Study Area as a whole.
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Btatistical Appendix 2,2

Table A

Estimates of the Effect of Migraticn on the Age Struciture 1951-61

T5 and
0 -1 5=9 Weaeb 1549 25 « 4 35 - 9 Ly« i 55 w § 65 ~ ) over TOTAL
Clackmannan County
Swall Burghs )
{a) 2,127 1,72 2,235 3,087 2,960 3,151 3,006 2,610 1,690 934 23,557
(B) + 220 -~ 305 4+ 1bh - 38& - 313 - 29 + 100 - 1 - 54 + 3L
{a) 10 - a8 é - 13 - 1l - 1 3 0 3 3
Landward
{a) 1,813 1,776 1,818 2,428 2,278 2,486 2,209 1,518 856 k1o 17,621
(n) = 3bs5 + 97 + 220 - 1hg + 12 + 205 + 282 - 3 - 10h « 1ih
{c) 1@ - & 12 3 L 12 11 - 2 - 2 w27
Perth County
Doune
(a) 58 61 50 T 96 108 108 116 53 39 786
(b} - 4 - 9 - 7 - 29 - 19 - i - A + 03 - £ + &
(e} - T -~ 15 - 12« 33 - 20 - i - 'S 20 - 15 15
Dunblane
{a) 212 155 216 313 303 340 426 L3 31 21i 2,023
(») + 18 - 51 + 18 - 51 - L5 - 3 + b + Do + a7 + B0
{c) 9 - 33 8 - 16 - 15 - o) 6 5 12 28
Stirling County
Stirling
{&) 2,582 2,156 2,392 3,770 3,h63 3,800 3,608 3,0k0 1,900 1,1h1 27,551
< (b) + 36 - 263 +  bb ~ 501 - 416 - + 181 + 27 - 180 - 171
(e} 13 - 12 3 - 13 - 12 - 5 1 - a - 15
Bridge of Ailen
(a) 233 226 240 382 348 L1i Loo Liko 208 202 3,289
(nY + 2 - 23 + g - 6 - 3k - 9 + 6 + 53 + 17 + 27
(c) 9 - 10 i - 7 - 10 - 2 + 1k + 13 6 132
Central No 1
{a) 1,777 1,01k 1,566 2,480 2,357 2,339 1,986 1,57k Bsl Lop 17,073
() + 223 ~ 218 - 103 ~  3h3 - 23L - 283 - 311 - Th - 286 + 13
(e} 13 ~ 13 - 6 - 1k - 10 - 12 - 14 - 5 - 30 3
Total {a) 8,802 8,554 12,487 11,807 12,235 12,033 $,730 5,984 +3,37L 92,800
(v) +1,169 + 203 - 1,483 - 1,0h9 = Lol + 339 17 - 530 ~ b8 - 2,510
(e) 3 3 - 12 - 9 - 3 3 0 - a - N - 3
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Table B

ESTIMATES OF EFFECT OF MIGRATION ON STUDY AREA AGE STRUCTURE

1961-6
0-14 15-L4 45 & over Total
Clackmannan County (a) { 11,720 17,210 f 13,500 1 k42,k30
(v) | - 24 | - 620 - 600
(C) - 2 - h - L
Doune (a) 210 | 230 | Loo 840
(b))} - bW 1 - 7104 + 80
(e}l - 19 {1 - 30 | 20
Dunblane (a) 980 | 1,480 | 1,300 3,760
()} + 2% |+ 50| + 10
(c) 30 34 1
Stirling (a) § 7,320 } 10,500 | 10,210 § 28,030
(b)§ - 80 - Tho { + 280
(e) | - 14 - T 3
Bridge of Allan  (a) 880 | 1,260] 1,670 | 3,810
() -+ 110 + 60 { + 250
(c) 13 . 5 15
E )
Central No, 1 (a) 5,140 75300 | L, 700 17,1k0
(b))} - 8 | - 30| - koo
(e} ! - 2 - L - 9
-
Total {a) 26,250 37,980 31,780 96,010
(b) ] - Lo -~ 1,210 - 380 - 1,630
(c) o - 31 - 11~ 2

Sources: Census reports 1961 and 1966

Annual Reports of Registrar General Tables 7 and 56,
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Statisticél Appendix 3.1

The adjustment of the D.E.P. Exchange areas to the Study Area
boundaries

The area covered by the Stirling and Alloa D.E.P. offices
exceeds the boundaries of the Study Area by, in Stirling County,
all of Western No. 1 D.C. and a series of parishes accounting
for about 80% of the population of Western No., 2; in Perth
County the D.E.P. area includes Callander and parishes covering
a further 50% of the Western D.C.; finally, the D.E.P. ares
includes Kincardine, in Fife County. The Census of 1961l's
sample (10%) of Occupation and Industry, was used to estimate
the numbers employed in the various industries for these

excess areas, with the figures being deducted from the D.E.P.
employment returns to bring these into conformance with the

Study Area's boundaries.

Firstly, in the area adjustment, only part of the employment
figures for some of the excess areas could be adjusted; while
all Stirling Western No. 1 employees could be deducted, only
80% of Western No, 2 were covered by the D.E.P. figures, so
that, on this population basis, only 80% was the employment

figures for the latter were deducted from the D,E.P. returns.

Secondly, the full S,.I.C. order breakdown was not published
for the area in question and the unpublished figures at the
Census office grouped the industries together for Production
(Orders III to XVIII) and Services (Orders XIX to XXIV). After
the ares adjustment, it was estimated that 1,620 persons

had to be deducted from Production and 3,750 from Services.

To allocate this adjustment within the groups, it was

assumed that these excess areas had the same pattern of

employment as/...



employment as the total D.E.P. areas; thus, Order X, which

accounted for 26% of empléyment within the Production group
had 26% of 1,620 persons, i.e. 275 persons deducted. This

type of adjustment was made for all industries in the

Production and Services groups.

While the method of working, without correction for standard
error, from the sample in the Census, and the allocation of
employment totals on a population basis, or indeed the
allocation gystem within the broad employment groups,
involves rather arbitrary assumptions, the adjustments

made appear to have given, in the opinion of the local D.E.P.
officials, a broadly accurste account of employment within

the boundaries of the Study Area.
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Estimates of income paid by S.I.C. Order in the Study Area

The approach taken was to estimate components for persons
employed, including self employed, and average income by S.I.C.
order. Broadly, since the D.E.P. employment figures give only
employees, the number of self employed in the various industries
had to be estimated and added to these, In estimating

earnings, a number of serious difficulties had to be overcome,
In the absence of sub-regional earnings figures, Scottish
regional figures were used wherever possible; where these were
not available, Creat Britain or U.K. figures were taken and

adjusted to Scottish levels,

The figures in table (a) were estimated as follows. Firstly,
persons employed in Study Area workplaces were taken from
local D.E.P. statistics for June 1966. Secondly, average
weekly earnings were estimated by industry from a number of
sources. Scottish male earnings figures for 1966 were taken
from the M,0.L. Gazette for August of that year (table 22).
Industries not covered in this survey were taken from other
sourcesl and adjusted from G.B. to Scottish levelsz. No
female earnings figures were available on a regional basis,
therefore U.K. weekly figures were taken for wages and salariess.
To calculate a figure for average earnings, it was assumed that
b

the proportion of non-manual to manual workers was 2 : 1 .,

Female earnings/...

1. Agriculture from Statistics on Incomes, Prices and Productivity,
Dec. 1966, table B.10, Distribution from M.0.L. Gaze*te, Dec,
1966, sample survey, derived from table 8, Insurance from
D.E.P. Gazette, March 1969, special enquiry, p.220, with
Professional and Scientific taken from the same source,

2. reduced to 96.4% of the G.B, figures on the basis of the
Regional Survey, D.E.P, Gazette, March 1969, table 3, p.234.

3. M.0.L. Gazette, April 1967, tables 122 and 123.

i, Based on the sample proportion in the Government Special Survey
on Women's Employment, by Audrey Hunt.



Female earnings figures for the industries covered iﬁ footnote
1 were taken directly from these sources and adjusted to
Scottish levels on the assumption that there was the same
relationship between regions for females as for males, The
total weekly income figures by S.I.C. order could then be
estimated for employees by multiplying persons employed and

average income for the industry.

The next stage was to estimate the numbers and average income
of self employed by industry. Since no figures for self
employed locally were available from the D.E.P,, the 1966
Sample Census was useds. From this it was estimated that
there were 1,700 male and 300 female self employed6. These
were allocated to 8.I.C. orders on the same pattern as for
G.,B. as a wholeY. In the complete absence of earnings

figures for self employed, it was assumed that these would,

on average, earn a premium of 30% over average income for
employees in all industriesB. Weekly income from self
employed was then estimated and added to income from employees;
the final income figures were then converted from weekly to an

annual basis and are shown in table (a). They have been

summarised for the ten main industries in table 3.3.

5. Data on Economic Activity, some published in table 3 of the
County tables, but mostly teken from the unpublished
data at the Census 0ffice,

6. These figures have only been rounded and are not corrected
to any confidence level.

7. Economic Activity Tables, Sample Census 1966, Great Britsin

Part I, table 4, pp. 80 - 82,
8. the premium of 30% is quite arbitrary and likely to
understate.
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Table (a)

Estimates of income received from Study Area

o = O\ v oW N B

R R T T T i ol e i T v i =
& W N H O W o= oNw WD O W

Agric. etc
Mining
Food
Chemical
Metal
Engineering
8/building
Vehicles
Metal gds.
Textiles
Leather
Clothing
Bricks
Timber
Paper etc
Other man.
Constr.
Gas
Transport
Distrib,

Ins. etc

Prof. & scient.

Miscellaneous

Pub, admin.

workplaces
1966

PERSONS (incl. S/E) INCOME per annum {£'000)

M F T % M F T yA
815 97 912 2.3 630 36 666 2.0
3,161 189 3,350 8.5 3,041 112 3,153 9.7
1,hk22 707 2,129 5.4 1,372 364 1,736 5.3
11 6 17 0.0 12 3 15 0.0
45 2 Lt 0.1 48 1 Lo 0.2
1,229 hoo 1,638 L.1 1,382 234k 1,616 5.0
17 - 17 0.0 18 - 18 0.1

11 3 i 0.0 12 2 it 0.0
516 730 1,246 3.2 541 376 917 2.8
1,190 3,010 k4,200 10.6 } 1,049 1,433 2,h82 7.6
oh 3 27 0.1 26 2 28 0.1
22 67 89 0.2 25 39 6t 0.2
1,493 1Th 1,667 h.2 1,479 84 1,563 4.8
386 Ly k30 1.1 368 22 390 1.2
oko 697 1,637 L.l 1,017 368 1,385 k4.3
173 63 236 0.6 170 33 203 0.6
3,38k 131 3,515 8.9 | 3,h92 66 3,558 10.9
1,046 198 1,2k 3.1 965 122 1,087 3.3
1,345 Lo3 1,748 k.4 1,356 270 1,626 5.0
1,840 2,357 k4,197 10.6 1,770 1,084 2,854 8.8
323 Lk 767 1.9 432 267 699 2.1
1,211 3,122 4,333 11.0 1,703 2,670 4,373 13.4
1,642 2,383 L4,025 10.2 | 1,488 1,058 2,546 7.8
1,469 54y 2,013 5.1 1,119 368 1,487 k4.6

23,715 15,783 39,498 23,515 9,01k 32,529




Statistical Appendix 3.3

Estimates of female Activity Rates for the Study Ares

Regional A.R.'s when available, normally relate to large areas,
such as Scotland as a whole. The rates are difficult to
estimate for smaller regions for a number of reascns. Since
they relate female working populations (D.E.P. National
Insurance card count) to the female population aged 15 and
over (Census returns, based on local authority areas),

there is the possibility of a clash between geographical
bases, as in the case of the Study Area. A further sub~
regional problem is that the D.E.P. figures, even if corrected
for area, relate to employment at local workplaces and, by
ignoring in/out commutor flows, may well provide an inaccurate
estimate of the relationship between the local labour force

and the resident population.

The standard region most closely corresponding to the Study
Area is Falkirk/Stirling. A recent estimatel of the female
A.R. for this region was 387 against the Scottish figure of
40%. On the grounds that the Study Area, with its female
predominant industries was likely to show a greater female ALR.

than this, the figure was not used.

To avoid the geographical clash between D.E.P, and Census
returns, the estimates made were based entirely on figures
taken from the Sample Census, 1966, corrected for standard
error to a 95% confidence levelz. The results are given

in table/...

1. The Intermediate Areas, CMND 3998, Appendix C, p.21k.

2, Clackmannan County data from the County tables for Economic
Activity, with Perth and Stirling county sections taken
from unpublished data at the Census office.



in table 3.9, with the economically active female population
expressed as a percentage of the resident female population

aged 15 and over

1

6
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Statistical Appendix k.1

(1) Fertility rates for Births projection

In forecasting births, projection models of the component
type, give some weighting to variables such as proportion

of women married, duration of marriage (since birth is
likeliest in the earlier years of marriage), the likely
incidence of divorce and widowhood over the period, with an
adjustment for probability cf remarriage during the period and,
probable trends in illegitimate births. Because of the
difficulties involved in collecting and using at sub-regional
level much of the statistics concerned with these variables,
I have simplified the relationship between women of fertile
age and births. If it is assumed that, over the period
1961-1981, there are no significant changes in the proportion
of women marriedl, that the duration of marriage pattern
remains constant, that, at sub-region level, divorce and
widowhood with possible remarriage have an insignificant
effect on births and resultant population, then a fertility
rate can be calculated and applied to all women of
reproductive age, married and unmarried (thus covering
illegitimacy), to obtain a total of live births for any

year.

At sub-regional level, however, the Registrar General
statistics provide no age breakdown of women giving birth.

From the/. . .

1. effectively the proportion chosen is not that ruling at the
beginning of the period, but the average proportion for
1960 - 67.
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From the statistics for all Scotland2 for the period
1960 ~ 67 inclusive, average age specific fertility rates
for all women were calculated, These rates were then
applied to female population in the Study Area aged
15 - 49 and total births calculated, Hext, total births
in the Study Area were averaged over the period and this total
compared to the figure derived from the age specific fertility
rates, The forecast for total annual births fell 68 short of
the average for the period., This shortfall was added to
forecast births in the same proportions as the original
forecast., New adjusted A,S.F.R. for the Study Area were
calculated yielding a revised total of births egual to the
average of actual births. The adjusted forecast of total
births was then converted to a total fertility rate (Ft)’
which, when applied to all women aged 15 - 49 (Py) vielded

the average annual total of births.3

The formula for birth estimation and its adjustment for the
effects of deaths and migration are discussed later.h

(2) Mortality rates and survival factors

Since a population projection provides not merely a possible
total population figure for some date in the future but also

a possible sex and age structure breakdown of the figure, the
incidence of death must be calculated not for total population,

but by sex and age group.

Again it/...

2. Annuval Reports of the Registrar General, table 23.
3. See table (a).
4. See Statistical Appendix 4.2,
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Again it is impossible to obtain all. the necessary data by
sex and age at sub-regional level to sllow the calculation of
local age specific mortality ratesﬁ. Once again the rates
used had to be calculated from figures relating to the whole of
ScotlandG. Even using this best available (in terms of age and
sex breakdown) source, age specific mortality rates for all age
groups over 15 years of age, are given in ten year age groups,
with an open~ended age group for "85 and over". TFor the
purposes of the projection, it was necessary to estimate

A.S.M.R. for 5 year age groups.

The method adopted was toplot the average Scottish A.S.M.R. for
the period 1960 - 67 on semi-log graphs and fit curves by eye.
The A.S.M.R. for male and female 5 year age groups were then
estimated by interpolation. The resultant mortality rates
were then applied to the base population to estimate a figure
for total deaths per annum for the Study Area. An annual
average of actual deaths for the period was then calculated7
and compared to the estimate:; actual deaths exceeded the
estimated figure by 40 deaths. To adjust for this and allow
mortality rates to predict total deaths for the Study Arvea
accurately for the first psrt of the projection period, the
A.5.M.R. for both sexes were all increased by 3.95% (the excess

of actual over estimated).

A final/...

5. The most detailed set of local statistics in the Reports
(table 55) does not cover many parts of the Study Area.
Other tables do not attempt a sex breakdown and, in any case,
still omit Central D.C. No.l
6. Annual Reports of Registrar General, table T37, averaged 1960 - 67
T. Bource data from Amnmusl Reports, tables T and Ta.
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A final comment on the use of A.8.M.R. for this projection

model is that, while conventionally A.S.M.R. are represented by
the symbol o (crude central mortality rates for age group x,
based on a three year average) and, for survival factor purposes,
are refined to a death probability factor per thousand of
population, qx8 the method of calculation of A.S.M.R. in this
projection has tended to make m,E Q. Thus, for projection
purposes, since m estimates probable deaths for any given year

(as does qx in other models) the A.S.M.R. values will be used

as qx.

In any year, the population in age group x will either survive
or die, (ﬂx + Qx = 1), thus the survival factor per thousand

. i oy 9
of population for any age group x, is Wx =1 qx. The

survival factors for the quinquennium are given in table (B).

(3) Migration: sex and age assumptions for the projection

The basic assumptions on direction and volume of the net
migration flows have been discussed in the chapter; +this section
is only concerned with the sex and age pattern composition of

the net flows.

There is no satisfactory method of breaking down migration flows
into gross out/in directions, sexes or age groups. From the start,
only the net balance of the flows can bz "analysed'. Several

alternative sources/...

8. a typical adjustment process is discussed in "Statistics" by
Ilersic, 12th edition, pp.303 - 311

9. see later discussion on calculation of quinquennial survival
factors in Statistical Appendix 4.2.



alternative sources of information were available from which
assumptions on the Study Area's migration pattern over the
projection period could have been made, such as New Town studies,

Census (1961) Migration tables, or Glasgow overspill statistics.

Hovever for a number of reasons, it was decided to use the
unpublished net migration estimates of the Registrar General for
Scotland. Firstly, while their age and sex pattern is based

on the sample surveys on migration in the Census Reports for 1961
and 1966, it has been broken down from the rather broad age
groups of the Census to the 5 year age groups used for the rest
of the projection. Secendly, the Registrar's office have
further adjusted the Census figures in the light of results

from their own series of samples for migration by air and

sea and also in light of their experience or, for example, age
errors in survey returns. Thirdly, the pattern is based on all
Scotland, has been computed and checked annually, so far as is
possible, has been used over a fair period of time and has
tended to show a steady, confirmed (by their various surveys)

pattern, uninfluenced by minor, sub-regional quirks.

While the Registrar's figureslo provide a reasonable basis for
studying the effect of migration on population over the
projection period, they cannot hope to be completely satisfactory.

Thus if/...

161

10. see quinquennial figures for migration in table (e)
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Thus, if the two way flow of younger persons out and older
persons into the Study Area continues over the projection period,
a net outflow assumption for all age groups, even if it is of

he same magnitude as the net loss experienced, will tend to
underestimate the younger persons lost, and indicate a net loss
for older persons where there should be a net gain.ll Given
the concentration of migration flows on the low mortality age
groups, the effect of this known weakness will tend to be on

the age composition rather than the final total of the

projected population.

11. the effects of this can be seen in the various projections
made in the Chapter.
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Statistical Appendix L4.1 table (a)

Age specific and total fertility rates for S.A.

9 £O £\0 56 B0 £0 50 20
@
=

1961 fertility rate
age Lxogles {per '000)

15 - 19 335k 40.02

20 - U 3060 186.148

25 - 9 2901 197.51

30 -~ 4 3143 117.52

35 -9 3239 57.65

Lo - 4 3051 15.57

ks - 9 3146 0.99

n+l
21894 ( Py) 86.11 (F,)

Statistical Appendix 4.1 table (b)

Mortality and survival factors for the S.A.
One year Quinquennial
Mortality rates Survival_factqgg
Male Female Male . Female

0.03056 0.02328 - -

.0011k .0009hL 0.9943 0.9953
. 00062 .00031 .9969 .9984
.00052 .00031 .997h .9984
.00072 .000k2 .996L4 .9979
.0010k .00052 .9ok8 L9974
.00125 .00073 29937 .9963
00177 .0011k .9912 .9943
.00260 00177 .9870 .9911
.00kL37 .00291 L9782 .9854
.00728 .00L5T L9637 9771
.01206 .00707 .9ko1 L9646
.02037 .01091 .8992 .ohsh
.02547 .01819 .87h3 .9090
.0L886 .02911 .T615 .854k
.07640 .0h802 .6321 5 .7599 5
11279 .07900 (0‘8872)5 (0.9210)5
.16840 .1221k (0.8316)5 (0.8779)5
.23129 .18971 (0.7687) (0.8103)




Statistical Appendix L.l table ‘c) 164

Quinguennial migretion totals by age group for 300
persons per annum net flow

. Qersons

age male female
0 29 28
1-4 Lo 38
5-9 51 51
10 - & 51 51
15 -9 54 51
20 - 4 111 93
25 - 9 120 108
30 - L 126 99
35 -9 5 66
%0 - L 66 L2
k5 - 9 L2 27
50 - 4 2L 21
55 -9 9 12
60 - L 3 6
65 ~ 9 3
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Btatistical Appendix L.2

The Population Projsction Model

Taking the 1961 Census population, adjusted to bring it to

30th June, 1961, as its base population, the model projects the
five year age groups over a series of quinquennial steps from
1961 to 1981; this base population is subject to the three main

adjustments of deaths, births and migration.

(a) Deaths
The probability of death in any year for a person in the 5 year
age group X is given by the value of a4, (given the method of
estimation of A.S.M.R. for the Study Area, the. . mx’ are
identical to qx). The probability of survival, or simply the
survival factor is therefore ﬂx =] - Q. Since the probability of
death over a quinquennium for a given age group will be five times
the probability of death in one year, or qu, then the survival
factor over the five years is

r =1-5 (1)

x ax _

Thus, where there is no net migration flow to be taken into
account, the numbers of the population of age group xJPx),surviving
the quinquennium can be calculated as Px.sﬂx.
Use is made of two types of modified survival factors. In the
case of the final two age groups for "80 - L" and "85 and over",
adjustment for death via a straightforward survival factbr of
-wa (i.e. 1 - qu) results in too severe a reduction of population

of this age. Here the device of applying a9 to survivors of

successive years/...
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successive years has been used, i.e. a one year survival Tactor
of T is applied to the survivors of the first year of the quin-

. 2
+ D 1 =¥=] .
quennium, namely, wa s &8 (¢wa)nx, and becomes PX(ﬂX) s thus the

X
modified survival factor for these age groups for the quinguennium
becones PX(WX)5. The second type of modification used is where
births, or in-migrants, are under consideration; both of these
sources of population must be treated not only as annual flows during
each quinquennium but also as flows during or within each year itself.
This implies that for, say, immigrants, the total coming into the
Study Area in year one of the period are exposed, on average, to

oanly half of the probability of death for that year, (i.e. some of
the migrants arrive at the beginning, some in the middle and some at
the end of the period, each with a different time of cxposure to
death - so that only the first migrants are exposed to the full qX).
Thus, for those exposed to only half the annual probability of death,
a separate survival factor of w'x =1 - %qx is calculated and applied;
for simplicity, it is assumed that, for the remainder of the quin-
quennium following their first yecar of entry, survivors are exposed
to the full probability of death for each year, so that the full
adjustment for first year of the quinquennium entrants becomes, for
immigrants, Mx'ﬂ'x'hﬂx' (For second year cmbtrants it would become
Mx.n'X.Bﬂx and sc on.) The same type of survival factor is used

for births, i.e. a double adjustment for survival of first then

subsequent years of life during the quinquennium in question.

(b) Births
Total births for any single year of the projection period can be
estimated by app ying the'total fertility ratel to all women of

reproductive age alive in that year, i.c. Ft'Py' When estimating/...

1. See Statistical Appendix L.1.
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When estimating births over a quinguennium, however, given
no migration net flowato complicate the issue, ry will decline
under the incidence of death, as it affects each age group within
the range 15 - 49 years. The survivors of the original group
of women of reproductive age, Py becomes Pysﬁy(where Swy is merely
a summary expression for all the quinguennial survival factors for
each age group of this section of the population). As a result of

this, given a constant fertility rate F,, total births will fall

£
in successive years as the gainquennium progresses. To simplify,
it has been assumed that there is a constant annual flow of births
(Bo)’ which is made up of half the births from women alive at the
beginning of the period (n+l) and half the births from women alive
at the end of the quinquennium (n+6), i.e.
. F% (n+le + n+6Py Sny) »
B = (2)

0 2

(¢) Migration

The Registrar General's estimates of net migration flow for
Scotland allow the calculation of the number of personsB, male and
female of the net flow of the Study Area for any year, or over the
quinguennium. Net migrants for any single year are denoted by the

symbol Mi, where x is again the five year age group of the migrant.

For Projection I, it is assumed that there is a net annual outflow

of 200 persons from the Study Area. For the purposes of the
projection formulae, it is also assumed that this figure for emigration,
vhen taken over the quinguennium (giving a total of 1,500 emigrants),

is net of death. The emigration total represents those who have
actually left the Study Area, not merely those intending to emigrate
(some of whom are likely to have died over the quinquennium;.  Thus,

in Projection/...

2. for correction of formuls for migration effect, see later section
(¢} of this Statistical Appendix.
3. see Statistieal Appendix 4.1, table (c)
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in Projection I, the emigration adjustment is:-—

st

Ty
o~
w
~——

For Projection III, it is assumed that there is a net inflow

of migrants to the Study Area of 300 persons per annum. In this
case, however, the inflow enters the Study Area during each year of
the quinquennium, thus experiencing a modified probability of
deathh. Thus a dual survival factor must be used, with its first
component relating to the year of entry into the Study Area and its
second component relating to subsequent years of the quinquennium,
vhen, for simplicity, it is assumed that immigrants face the full
annual probability of death. For this projection, the formula

adjustment for immigration becomes:-

5 .
n+r, 5-r

¥ \ Tr' kit '
rE1 Mx' X x (k)

+
However, in the actual computation of the projection by
quinquennium, the fairly complex survival adjustments for

immigrants have an insignificant effect on the migration figure

for most age groups; if migration inflow over the quinguennium

into any given age group (apart from “"under 1”5) is taken as net of
death, in no case is there a difference of more than one person

per age group per quinquennium. The reasons for this are fairly
obvious, given the age structure of the migration flow. Migration
is at its heaviest in younger age groups, where q, is at an
extremely low value, so that ignoring the latter entirely, including

its modified/...

Lk, see section {a) of this Appendix.
5. see section (4) of this Statistical Appendix.
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its modified first year, has little effect on the Mx total.
Equally, where N rises to a more significant level, i.e. in

the older age groups, migration flow is either a trickle, or even
zero, over the quinguennium; again the effect on Mk is negligible.
Thus, for all practical purposes, the net inflow, as with the net
outflow, can be taken as net of death and the formula simplified

to:~

n+rM ' (()},)

Finally, the formulae for estimating births can be adjusted to
take account of migration effects. Projection II, with zero net
migration remains as in section (b) of this Appendix. Projection I,

with net outflow becomes:-

5
(e 4 (Mp Sy -3 vy )
t v y y rEl ¥)

B = (2*)

Projection III, with a net migration inflow, becomes:-

[a-;-l n+l 5 2 n+r )

7 P + P.m + 3} M

t ¥y ( ¥y Yy r=li y)

B = (2%7)
¢ 2

(d) The Final Projection formulae

The model projects the male and female population by five year age

group in quinquennial steps from 1961 (n+l) to 1981.

(i) For alll/...
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For all age groups other than "0 - 47, “80 - 4" and "C5 and over”
in 1966 (year n+6), the projection formula for zero net migration

(Projection II) is:- “7°P = P_’m (5)

For Projection I the formula is:—

el
=~
-~
A2
-
~—

P = P_Im_ -

n+6 n+tl_. 5 2 n+r
X q
x+5 X X r=l %

For Projection III the formula is:-

o+ +1_ 5 ;
n 69 = B lP,)ﬂ + M (511)
x+5 ¥ X p= X

{fue AN

(ii) 1In projecting for age group "O - 4", account must be taken
of the variation in death rates between the first year of life
and the remainder of the age range "1 -~ 4",  VWhile several
possible approaches exist, it has been decided to calculate
two separate survival factors, one for the first year of
life (WO) and one covering any year in the range 1 - L (ﬂa).
Further, the first survival factor must be modified, as
discussed previouslyé, to “L'

The formula for Projection II in this age group becomes:-

n+6 _ n+r s 5 -7 6
PO"’-& —I"Z-l BO. aTO. 'n.a;a, ( )

For Projection I, the formula takes account of net emigration:~

n+6,  _ 2 ntr . 2 nar, g

For Projection III, the formula takes account of net immigration
and is the only age group vwhere the survival factor for

migrants is modified as discussed previously (since both

migration flow and o, are significant here). It becomes:-
n+6P - g (n+rB + Dy ). 7 5-—r1T , (5%1)
8 o o' o' o

6. see section (a) of this Appendix



Formulae for age groups "80 - 4" and "85 and over"

The adjustment to the quinquennial survival factor has been
discussed earlier7 and the modified survival factor is used
for both age groups. For age group "80 - 4" the projection

formula is:-

n+6 _ n+¥l
Fgo-y = Prseg (Mrsog

(7)
In the case of the older age group, "85 and over", there are

two sources of population by year n+6, namely survivors over

the quinquennium from age group "80 - 4" and survivors of the

population aged "85 and over”" of year n+l. Thus:-

n+6 n+l

- 5 ., n+l
Pgs- = Pgo-n{Tgoy)” * 7T F

5 a
g5-("gs5-) )

In neither case are there any migration adjustments for inflow

or outflow. The formulae are the same for Projecticns I, IT and III.

The projected population totals for each quinquennium are given
in table (a) of the appendix. The 1976 projections by 5 year
age group and sex are given in tables (b) and (c) and, for 1981,

tables (d) and (e).

T. see section (a) of this Appendix.



hable (a)

Statistical Appendiz b.2 N
T |

Projection I 1961 1966 LY7L 1976 1981 ¢
Males W68z 461973 47661 48998 50321
Pemales L8poy Losp 50806 51913 53006
Total GEGGY Y5755 o98L67 100911 103330
Projection 1%
Males Whehe b9GET L9509 51908 54368
Pemales Lgpos 5030¢° 52L18 sLL8T 56616
Total 92o05 97372 101927 106395 110984
Projection 111
Meles hh68z h7920 51313 sh7s2 58321
Pemales - iBpes 51043 54014 57018 6016k
Tetel 92905 58973 105327 111770 118485

Btatistical Appendix b.2 table (b)

Age strueture comperison of projections, 1976

Male

1961 1976
age Persgons % T % ir 7% TITT %

0~k hehs 5,0 ] L7 5080 4.8 5393 h.8
5~ 9 3957 L.3 Le69 k.6 Lol 4.8 515k L.6
101k hikir bR hs05 b5 4703 b4 L877 hoh
1519 3377 3.6 hihe b b hso1 b.3 h732 b,z
2024 2600 2.9 3765 3.7 3921 3.7 hnTé 3.6
25«n 2869 2.1 b6z b1 h3eT b.1 k581 b1
30-3 2882 3.1 3043 3.0 3327 3.1 3610 3.2
35~ 3099 3.3 2282 2.3 2636 2.5 2990 2.7
Lol by 2836 1 3.1 2o 2.4 2789 2.6 3106 2.8
Lslg 2900 3.1 2hot 2.5 2T59 2.6 3118 2.7
505k 2875 3.1 2707 2.6 2882 2.7 3059 2.7
55«59 DEO0 0.4 2300 2.4 2513 2.h 2636 2.4
606l 1014 2.1 2097 2.3 2363 2.2 2LpR 2.2
65-69 1367 1.5 2003 1 2. P175 | 2.0 2155 | 1.9
TO=“TY 1023 1.1 1505 1.5 1657 1.5 1568 1.3
T5=79 692 0.7 B3 0.8 gor 0.8 810 0.7
B0~ 3718 Nk 261 0. 362 0.3 363 0.3
85 ang 161 Nz 195 0.7 195 0.2 196 0.2
over * ) *

Lhene LBG98 51908 shrse
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Stetistical Appendix 4.2 table {e)

Age structure comparison of projections, 1981

Female
1961 1981

ape |§Persons % I % T % 111
0=k Whss 4,8 4638 | L.6 5050 4,6 5LLO
5 = 9 3756 4,0 hhho 1 L3 k792 4,3 5119
101k 4217 L,5 4360 | b.2 4656 4,2 4933
15-19 3354 3.6 1 hLoko | b1 L456 ¢ 4,0 4676
20-2L 3060 | 3.3 | bL2eo | b1 | bhll § L.O Leo1
25~29 2901 3.1 3481 | 3.b 3726 1 3.b 3972
30~3h 3143 3.h 3872 | 3.7 hith | 3.8 LT
35-39 3239 1 3.5 2957 { 2.9 3307 3.0 3656
Lo-hk 3051 3.3 2635 | 2.6 2997 2.7 3358
B5=19 3146 3,h ohg7 | 2.b 2806 2.5 3115
5054 3004 3.3 2156 | 2.7 2982 2.7 3207
5559 2790 3.0 2833 1 2.7 2981 2.7 3129
H0=6l 2395 2.6 258% | 2.5 2678 2.k 2773

65-69 1995 2.1 2ol | 2.4 2548 2.3 2606
T0--Tk 1553 1.7 2158 | 2.1 2191 2,0 2224
75=79 1098 1.2 1583 1 1.5 1557 1.h 1570
80-8L 677 0.7 851 | 0.8 855 0.8 858
85 and 299 0.3 WL8 1 o,.h 4l 0.k 450

over

L8223 53006 56616 6016k




Statistical Appendix 4,3

Projection IV: sensitivity of results to changing birth and

death rates
The main projections I - IIT were based on the assumption that
mortality rates (and therefore %X) and birth rates remained
constant over the projection period =t levels based on averages,
for Scotland, of 1960-67 inclusive. Against these constant rates,
the direction and level of migration was varied and its results

analysed.

It cannot be expected that birth and death rates will remain
constant over the period; obviously they are expected to exhibit
certain trends in the direction and volume of their changes.  Some
idea must be gained of their effects on previous projections results.
To do this, there has been no attempt to use a series of possible
combinations held constant over the period to yield a new series of
projected results; the sensitivity test has been to vary rates
according to the Registrar General's forecast behaviour for Scottish

. 1
rates over the same neriod.

For births, the Registrar General forecasts that for all Scotlsnd, the
total will fall té about 95,000 (from an average of 103,000 for
1960-67) per annum for 1967-69, rising to about 100,000 per annum

for 1977-78 and again, slowly to 110,000 per annum by 1987-88.

This hes/...

1. See table 5 comments in Annual Reports 1960-67.
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This has been converted for thesensitivity test to the following

changes in fertility:

a) a fall for 1966-~TL to 92.23% of level for 1961-66
i.e. F% = 0.07942
b) a rise for 1971-T6 to 9h4.66% of 1961-66 level
i.e. F% = 0,08151
c) a rise to 99.52% of 1961-66 level for final quinquennium of 1976-81
i.e. Ft = 0,08570
For deaths, the Registrar General forecasts that, "at younger ages ....
decline to about one half of current (1967) rates after 20 years.
At higher ages the rates of decline become progressively smaller
as age advances.”2 Miss B M Swift in Vol. I of the Lothians
Regional Survey and Plan has estimated the effect of these forecasts
on falling mortality rates for a period similar to my own projection
period.3 While her data relates to a sub-region other than the
Study Area, her base figures are reasonably near the 1961 Study Area
rates and, for the purposes of testing the sensitivity of the model,

can be taken as an approximate guide to the behaviour of ™ for the

Study Area over the period.

The varying mortality and fertility rates as adapted from the
Scottish forecasts are applied to the zero net migration Projection II
for the purpose of comparing results and therefore the effect of
changes in the rates. The projection indicates that the Study Area's

natural increase,/...

2. Op. cit. 1967 volume, p.88
3. Lothians Survey, App. B, pp. 256-8
L. Sec tables (a) and (b)
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natural increase, given the forecast changes in birth and death
rates would be from about 92,900 in 1961 to about 106,000 in 1976
and about 111,600 in 1981. This exceeds the Projection II total

by only 0.6%, due to the compensation of improved mortality rates

by a much lower level of births over the period. Comparison by sex

and age group5

of the two projections suggests thet variation of

death rates have no significant effect on population, male or

female between the ages of 15 - 59. The effect of forecast mortality
improvements becomes more marked for females for each successive age
group 60 and over. For men, the improvement is less marked but this is
likely to have been caused by the using of mortality rates for the
Lothians area; male mortality rates for these ages were significantly
heavier for the Lothians than for the Study Area, so that the
improvement of the rates tends to understate the improvement likely

for the Study Area.6 At the other extreme of the age range,

0 ~ 1k, the effects of falling total births per annum can be seen
particularly over the ages 5 — 14; O - L4 show little difference
between the projections, since the forecast rise in births to nearly the
1961-66 level by the last quinquennium of the projection period, is

supplemented by improvements in mortality rates (especially for

“less than 1") resulting in a marginal excess of IV over II.

Overall, it is not likely that actual changes in the level of birth
and death rates, if these conform to the expected trends for Scotland,
will have eny significant effect on total population figures as given

by the Projections.

5. See table (c)

6. Given the level of difference for females between Projection IV
ind II, even if separate rates for the Study Area had been used, it
would not have widened significantly the gap between the Projections.
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Revised Survival Factors, Males and Females

Statistical Appendix 4.3(a) Statistical Appendix 4.3(b)
Males Females

1966~71  1971-76  1976-81 196671 1971-76  1976~81
age nx "1z 1 age mx 2nx 1z
0 L8624 8748 .8859 0 L9017 .0131 L9231
1 .9958 L9971 . 9979 1 L9971 9979 . 999k
5 9975 .9980 .0984 5 .998L .9988 .9991
10 .9979 .9983 .9986 10 .9988 .9991 +9993
15 L9967 L9970 .9976 15 .9986 .9988 . 9990
20 .9956 .9958 .9963 20 .9979 .9081 .9981
25 .9949 .9953 .9959 05 L9971 L99Th <9975
30 .9935 L9945 .9951 30 .9956 L9960 .9966
35 »9910 . 9920 .9930 35 .9930 .99540 .99L8
%o} .9840 .9858 .9880 Lo .0885 .9900 .991k
hs L9675 L9700 .9730 45 .9820 .9840 .9855
50 <9435 .OUT5 9510 50 L9720 L9Th5 L9765
55 .9075 .0125 L9175 55 .9565 . 9600 .9630
60 .8500 .8600 .86h45 60 L9260 .9325 .9355
65 . T650 .T750 .7850 65 .8675 .8750 .8795
70 .6550 L6750 - .6900 70 .7850 . 7900 .8000
5 (.9020)2 (.9080)7 (.9220)7 75 L6625 .6785 .6850
80 (.8550)7 (.8600)7 (.8650) 80 4575 L4685 1825

p

85  (.7h83)° (.7529)° (.7573)° 85 (.7610)° (.76h2)° (.7672)°
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Statistical Appendix 4.3(c)

Sensitivity test

Males Iv-IT Females
age Proj II ,Proj IV ., diff ., % Proj I .Proj IV diff . %
0 1069 1073 + h 1012 1015 } + 3
1 Lo6hk 4288 + 24 4038 k057 + 19
5 } 5060 4839 - 221 hrop 4583 - 209
10§ Lood 562 - 34} L6656 4322 - 334
15 L4601 L7009 + 18 4456 ko | + 14
20 bsT7h 4586 + 12 W11 k1o + 8
25 3901 - 3910 + 9 3726 3736 + 10 |
30 4339 4355 + 16 hiTh 4184 + 12
35 3298 3318 + 20 3307 3320 + 13
Lo 2602 2628 + 26 2097 3015 + 18
hs 2728 2775 + L7 2806 2835 + 29
50 2659 2716 + 57 2982 3027 + 45
55 2710 2777 + 67 i 2081 3049 + 68
60 2260 2333 + 73 2678 2771 + 03
65 2066 2080 + 1b 2548 2683 + 135
70 1618 1656 + 38 2101 2340 + 149
75 984 1063 + 79 1557 1710 + 153
80 LL3 546 + 103 855 1022 + 167
85+ 196 263 + 67 ho 563 + 11k
54368 s5hl77 + 109 10.2% | 56616 57123 + 507 {+ 0.9%
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Statistical Appendix L.k

Istination of local modification factors for 1961-76

The method chosen to project the employment pattern of the

Study Area applies a series of national estimated rates of change

to the employment structure of the local area at the beginning of
the period and then corrects these preliminary estimates for local
influences. The figures chosen for the national estimates are
discussed in the chapter. This appendix is concerncd with the
estimation of the local residusl component, as based on the
comparison of national and local changes in employment over the
period 1961-68, A straightforward comvarison of the figures for
these years could result in residuals of false magnitude, partly
reflecting regional differences in the impact of cyclical trends and
partly as the result of, say, a coincidence of an industrial dispute
with the June count figures for persons in employment; where one of
the areas to be compared is rather small, like the Study Aresa, loca

disturbances can distort employment figures significantly. To

in

wwoild this, the figures for employment by £.I.C. Order for the
beginning of the period were taken as the average of the persons
omployed in each industry for 1960-62, =2nd the end of the period

figures as the average of 1966-68,

The first step in the caleculation was to find the national rate of
. . 1 . .
change by industry for the period . This was then =pplied to the

Study Area/...

1. see columm {c¢) to table A for this appendix.
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Study Area employment structure for the beginning of the period2

to estimate persons employed by the end of the period solely on
national trends3. These figures were then compared to the

actualh numbers of persons employved, and the difference expressed

as a modification or correction factor from the national change
figures5. (The value for the modification factor was calculated

by dividing the actual numbers by estimated numbers employed in the
industry.) The modification factor for Bricks, Potteries, and Glass,
of 1.229 shows that, for the period 1960-68, the actual numbers employed
were 22.9% greater than forecast by national trends. Alternatively
the modification factor of 0.839 for Food, Drink and Tobacco were
16.1% less than estimated by the national trend, i.e. 83.9% of the

national figure.

see column (d) - the average figures for 1960-62.
see column (f).

the actual figures are given in column (e).

see column (g).

Vi W
N



Teble & Estimetion of local modificati

S e

N Q= v

agriculture
mining

food

chemizals

netal

engineering
Shipbuilding
vehicles

metal NES

tertiles

leather

clothing

bricks ete

timber

Paper

other manufactures
construction

gas

transport
distribution
insurance
professional
miscellaneous services
public administration

on factor

U.K. ('000 persons)

a

[$72%%

Tational A

persons applied

average average percent average averape to 1960-62

{'000) {*000) charge

1960~62 1966-68 1960-62 196668

(a) (b) (c) (&) (e) (£) (g}
619 Lé&o - 25,69 681 513 506 1.01h
Thé 552 - 26.01 50hL 3332 3732 0.853
8Lo 86k + 2,61 2398 2065 2461 0.839
532 522 - 1.88 17 1k 17 0.824
Geo 608 - 2.25 52 38 51 0.Ths

2139 2373 + 10.94 1503 1568 1667 0,941
277 215 - 22.38 15 8 12 0.687
905 838 - 7.40 89 12 Az 0,146
559 589 + 5.37 1070 1096 1127 0.972
895 179 - 12.96 4346 38L9 3783 1.017
€4 59 - 7.81 32 5 30 0.167
557 538 - 9.88 27 33 2h 1.375
351 363 + 3.k2 13k0 1703 138¢ 1.220
295 322 + 9.15 420 294 k58 0.5642
620 €50 + L. B4 1569 1610 16ks5 0.079
309 352 + 13.92 k13 364 k70 0.774

1558 1689 + 8.4 2899 3437 3143 1.0¢
389 h32 + 11,05 880 1000 977 1.1

1685 1661 - 1.k2 1719 1699 1895 1.002

2012 2940 + 0.96 3612 3510 3647 0.56p
560 669 + 17.57 502 ThT 590 1,26

2110 2680 + 27.01 2995 4163 3203 1.095

2071 2220 + 7.19 3138 3359 336L 0.993

1318 1438 + 9.10 2652 2398 2893 0. 820

2298k | 23813 +  3.61 37k13 36907 37565 0.683
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Statistical Appendix 4.5

Adjustments to employment estimates

These adjustments have been made where, on the basis of employment
statistics up to 1968, it seems that either the Beckerman
estimates of national change were in error, or where the
modification factors estimated for 1960 - 68 were distorted

by events over this period. #ining, and Food Drink and Tobhacco
were dealt with in the chapter and will not be discussed further

here., The other adjustments referred to were as follows.

In Engineering and Electrical Goods, it seems that the estimated
increase of 12 for the fifteen year period was too low; by

the mid year of the period, an increase of about 11% had already
been recorded. The employment trend nationally for the period
has therefore been extrapolated to yield an estimated increase
of 19.24 by 19763 this figure has been applied to the Study
Area and, after local modification yields an estimate of 1,686

persons employed by that year.

A similar adjustment was made to Bricks, Potteries and Glass, where
the experienced rate of increase apnears to be rather higher

than that estimated; the extrapolated increase of about 7%

for the period, given the fairly high local modification factor,

raises the employment estimate to 1,75%.

For Construction, a correction was made to the modification
factor. Over the earlier period, growth in this industry was
considerably in excess of the national trend, reflecting a
number of factors, including. for the average of the later years,
some of the early construction work on the University and its
surrounds., While local Planning and D.E.P, sources expect that

this industry/...
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this industry will continue to operate at a high level, in view
of the completion of part, at least of its activities,
particularly in roadworks, the modification factor was reduced
from the original 20.Ch% to 10% greater than the national trend,

giving a final estimate of 3,663 persons in employment in this

industry by 1976.

The next series of corrections relate to the S.A.M. industry
group 31 used by Beckerman, covering S.I.C. orders for

Insurance, Professional, and 7iiscellaneous services; the
collective estimated increase of just over 10% for this

group appears to be reasonable only for Miscellaneous services.
The increase experienced by Insurance, Banking and Finance,

at national level, by the mid point of the period was Justh

under 18%; even allowing a cousiderable flattening of the

trend, an extrapolated figure of an increase of about 28%

does not seem unreasonable. A further portlem here is

related to the effect on the local modification factor of the
opening of the Scottish Amicable Li.Q. during the period, Even
when the modification factor is reduced to 30% above the national
trend, the resultant estimate of 815 persons employed by 1976,

is already well supported by current employment statistics,
Finally, for Professional and Scientific services, by mid point
these had increased in employment nationally by 27%; again assuming
a marked flattening of the trend, an increased national esbimate
of growth of 37%, when corrected for local influence, raises

the estimated number employed here to 4,896, a figure which, again,
lies not too distant from current employment figures, even when
the latter are adjusted for University employment by the end of

1968,

Finally, the S.I.C. transfer and the defence closures effect on
local civilian employment for 1960 ~ 68 has distorted the

residusl for/...
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residual for Public Administration and Defence., The decline
indicated by the low modification factor will not continue
over the period; indeed from 1967 onwards employment in this
industry was increasing at about the national rate. Accordingly,
the modification factor has been changed to 157 below national
trends (to allow for the closures and transfers which have taken

place) to provide an estimate of 2,757 persons employed by 1976.
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6.1 Bstimation of the Value of the Induced
Investment Coefficient

6.2 Estimation of the Value of Import
Leakages from the Multiplicand
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Statistical Avppendix 6,1

Estimation for the value of the induced investment coefficient

This estimate can only be made on two basic assumptions, firstly
that existing Service capacity in the region is already fairly
fully ubilised and, secondly that immigrants to the region will
have the same relative capital requirenents as the population for
the U.K. as a whole. Ideally, estimates of capital reguirements
should be based on data gathered from each region., liowever since
the full range of statistics needed for even as simplistic aﬁ
approach as this, is available at only U.K. level, rather than
mix national with particular local statistics, the former have been
used throughout although obviously items such as activity rates,
earnings and specific type and quantity of capital required will
vary between any region and the nation as a whole., In defence,
it is argued that the purpose of the estimate is not to provide

a definitive value for induced investment but only a plausible
value which will give some idea of the importance of this

additional component of Al in the multiplicand.

Capital required per immigrant is calculated in table (a) to this
Appendix, The estimates of total U.K. population and of net
capital stock at current replacemeut costl sre given for 1964-0(0,
permitting the estimation of the net capital stock per person in
the UK., - a far from perfect, but nevertheless usable proxy for
capital requirements per iumigrant. fThe figures given for this

are comparable/...

1. Net of accrued capital consumption, sources given at foot of
table; see also National Account Statistics, Sources and
Methods pp 383-h.



aas e 2 . .
are comparable to the Mishan/Weedleman~ estimate of capital

requirements per immigrant household.

thile the provision of these capital requirements in the
receiving region involves induced investment in both private
and public sectors (i.e. AL + AG) unlike Mishan and Needleman,
no attempt will be made to allocate AN between these sectors,
on the grounds that any allocative device would be arbitrary
and that such a distinction is quite unnecessary for analysing

the effect on total income of induced investment feedback.

Having estimated the total figure for capital requirements/induced
investment per immigrant the next stage is to estimate the annual
total for capital provision for a group, of say 1,000 immigrants
to allow its inclusion in the multiplicand. It is unlikely that
the capital requirements of an immigrant will be met in full
within his first year of residence in an area, Mishan and
Heedleman assume that the provision will take place over a two
yvear period; Archibald, having considered this period appears

to opt for a three year period. If this larger period is taken
and it is further assumed that the capital is provided in an
even flow over the period, then for any given immigrant, or
group of immigrants, 1/3 of their capital will be provided in
any year, If, however, it is further assumed that there is an
even flow of immigrants for each year of the period over which
the immigration takes place, then after a three year build-up,

th

@

total for capital provided levels off at a figure equal to
the total capital requirements for any single year's group of
immigrants. Thus AN, as an annual figure for any year after

the First/...

2. L.B.t.,, July 1966 - although their capital requirements figure
was used for a different purpose.



the first three of the period of immigration is not 1/3 of the
estimate in table (a) but is the full amount. If one take a
group of, say 1,000 immigrants to any region, then using U.K.
rather than local statistics for that group, the estimated
annual figure for AN are given in the first column of table

(v).

The second main stage in the calculation is to estimate the
total annual earnings for that group of immigrants over the

same period. To estimate AZ, a calculation wmust be made of

the number of that group likely to be in paid employment and

a further calculation made of how much, on average, each will
earn in a given year. Keeping to U.K. statistics, it would

be possible to estimate the number employed by applying U.K.
activity rates tc the immigrants. This would be unsatisfactory;
research work on migration flows indicates that the typical

age structure of migrants is rather younger than that of the
nation as a whole., The application of normal U.K. activity
rates would therefore under-state total earnings. To avoid
this, it was assumed that the migrants have the same age and sex
characteristics as indicated by the 1966 Sample Census returns;
the resultant breakdown is given in table (e¢). "o this
breakdown were applied age and sex specific activity rates for
the U.K.3 to give a total activity rate for the lmmigrant group

for each year of the period, as shown in table (d) and, from

the numbers employed.

The figure/...

3. Abstract of Regional Statistics, 1968, table 9; 1969 table
11,
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The figure for average earnings has been taken from the Blue
Book statistics of Personal Incomes before Tax,h rather than
the Survey of Personal Incomes in the Abstract of Regional
Ctatisties in view of some of the technical difficulties involved
in use of the latter. The average income can be estimated from
dividing the total number of jncomes into the figure for total
personal income before tax, for each year., If it is assumed
that the employed immigrant in any year received this U.X.
average income figure, then average earnings per immigrant

Tor 196L4/67 (latest figures available) can be estimated as

in column 3 of the table (d)., Column 2 multiplied by column

3 gives the total estimated AZ for the group of 1,000 immigrants

for each year of the period,

having estimated for this group A and AZ over the period, the
Iinal step is to compute the estimated value of the coefficient
for induced investment over the period (where n = AN/AZ) .

These estimates are given in column 3 of table (b) and range

from 2,40 to 2,48, with a mean value of 2,43,

Thus 1t has been estimated that n = 2,4, Since this is based on
average U.K, statistics which will » t relate to any single
region with its own figures for existing capacity, its own
industrial structure, its own varticular needs for additional
capital provision, its own age and sex structure of nmigrants,
its own level of earnings, it is obvious that this value can
only be taken as a tentative first estimate of a plausible value
for a regional capital and output ratio in the circumstances of

immigration to/...

[

L. 1968, table 26; 1969 table 23.



irmigration to a new major project in the region.

A final point relates to methodology. Given the method used
to estimate AN, the capital reguirements of immigrants to the
University, it might be argued that this involves an element
of double-counting, in that the construction of the University
represents the provision of part of these capital requirements.
Firstly, since AN was estimated by dividing the net capital
stock of the U,X., by the estimated population of the U,X. to
obtain a net capital stock per capita fizure, thre construction
of the University adds to capital stock and is therefore part

of A¥. $Secondly, induced investment represents an increasing

[ 2t5)

of capacity in private and public sectors; the University
provides not only educational services, but also campus shops,
restaurants, and social clubs and, in doing so, must

substitute to some extent for increased capacity in induced

investment.

It is argued that, in the first case, whereas a school would
service a small local area and would qualify entirely for
capital provision under A¥, a University services not so much
a local community as the nation as a whole (only 5% of students
are expected to be local by the end of Phase 2). Thus, the

construction expenditure on the University cannot be allocated

entirely to the local community, but must be shared nationally -

when the annual per capita figure becomes £0.27; such an
adjustment to a per capita figure of about £1,500 per annum
would be insignificant. The second argument advanced is far
more important; the extent to which staff and students use
the service facilities provided by the University will reduce
the pressure on capacity elsewhere and therefore the need for
induced investment in sectors outside the University. Rather

than adjust/...
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than adjust the value for AN, or n, since the University
situation is unique and would not normally be experienced

in the impact from a project, the method of adjustment chosen
has been to establish the share of Jl which represent the
average annual expenditure by the University on the
provision of these services and deduct it from Jl. The
multiplier effects of the construction of this capacity

on campus will then be applied to the induced investment
component, i.e., is included in the values estimated for

thig. By stating J1 net of this deduction, double-counting

has been avoided; the adjustment is made in Chapter 7.



Table (a)

Estimates of capital needs of immigrants

196k
1965
1966
1967
1968

Sources:

) . . 1
Estimation of

population
in U K
(1)
54,01
54,36
5,65
54,98
55,28

192

Net capital stock2 et capital
at current replace- stock ete
ment cost per capital
M £
69,700 1290.5
76,700 1h11,0
82,400 1507.8
87,400 1589.7
93,300 1687.8

1. Annual Abstract of Statisties, 1969,
2. Wational Income and Expenditure, 1969, table 62,

Table (b)

table 6.

Estimation of value of coefficient for induced investment

1964
1965
1966
1667
1968

Estimate of

annual capital

requirement
provigion
(AN)

Estimate
of annual
earnings

(AZ)
£1000

536,k
583.3
627.3
Ghl.1
N A

Estinmate
of induced
coefficient

(n = &y

A7

2.1
2.h2
2.40
2.48
WA
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Table (c)

Age and sex structure of immigrant group of 1,000

Male Female
under 15 11k 112
15 - 2k 110 96
25 ~ bl 258 210
L5 - 64 52 Ly
65 and over 2 2
536 Lol
Teble (4)
Bstimates of A%
Activity . Averszge Total earnings
- Tmmigrants . A
Rates for emoLoved earnings of immigrant
inmigrant bLoy per person group of 1,000
group
% £ (A7)
196k 53.3 533 1,006.3 £536,358
1965 53.5 535 1,090.3 583,311
1966 54,2 542 1,157.4 627,311
1967 53.1 531 1,207.4 641,129

1968 - - N A A
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Statistical Appendix (.2

*
Estimetion of the value of import leakages (m ) from the multiplicand

Two components of the multiplicand will be affected by import

leakages, firstly, and more olLviously, J. exrpenditure i.e. the

1
original construction expenditure on the new project, and secondly
the construction expenditure involved in the induced investment
component (AN). While there is some reason to expect that the

inport coefficients might vary between the two components,

(e.z. Jl may involve the construction of hizhly specialist industrial
premises, with Al involving mainly additional capacity in retail
distribution etc, schools, Lospitals, housing, roads), as a Tirst
approximation, it is assumed that a "general” import leskage

coefficient can be applied to both components.

Obviously, the type and volume of this type of constructional
imports will vary between regions, reflecting in particular the
type of industrial structure in the region and the geographical
location of the region in relation to constructional supplies.
fdeally the value for m* applicable to any region should be based
on local data for that region's construction industry on the
various cost elements of direct material, direct labour, plant
ete, Once again, however, for the :rea around the University of
Stirling at least, difficulty in collecting or even obtaining
access to local data has resulted in basing the estimates as much

!

on "average”

national datae as on local figures and experience.
Whnile this is unsatisfactory, it does provide an offset in that
. ‘}é - * - -
the value of m estimated will be capable of more general
application since it will not be completely distorted by any
uniquely local characteristics. ''he statistics used are s
tombination of national cost struecture figures for the industry
and local data of both formal and confidential, and informal

nature. Again/...




Again, the remarkably wide spread of constructional activity
in the region, covering construction of University premises,
housing (private and public sector), shops and office premises,

schools, roads etc does help to provide a fairly plausible

3

general value for m . Since no attempt, as yet, seems to have

w
ween made to estimate any empirical value for m s even this type

of general approach is not without interest.

‘The method used was to break down construction expenditure/receipts

into the various cost components and atteupt to estimate the

L.V.A. content of each of these, gathering the latter together into
3 0 %

a final estimate of (l-m ). The average cost breakdovn used by

the industry and based on national experience is:-

Direct materials 30%
Direct labour 30
Plant etc 30
Overhead and profit 10

100

The practice apparently is that these "rule of thumb" proportions
are then adjusted in the light of the type of construction work
to be completed, e.g. industrial premises or housing, if the
latter whether high-rise or low-level etc. In view of the wide
range of activity around the University, it was felt by civil
engineers and others involved in the industry, that the overall
breakdown would be fairly close to these average proportions (in
fact, for this particular area and type of work, they suggested
that materials would account for slightly more (alout 359 at most)
and capital equipment slightly less (about 257 at least) than
the average breakdown), If the average figures are taken then
it will tend to reduce the effect of unique local activity on

the import estimate.

Taking materials/...



Taking materials first, L.V.A. here will cover materials used
which were purchased or manufsctured locally. If the area

around the University is taken as & typlcal sub-region then the
only local manufactures would seem to be the high-volume
low—volume purchases of shale and quarry materials for grounding
work, It would seem from local construction firms that this
accounts for well under 55 of total material costs; say about

3. As regard local purchases, it is obvious that there is

a marked difference in policy between main contractors and
sub-contractors; the former have central depots and import
virtually all materials into the sub-region from these, whereas
the latter, being typically wore local-resident in nature, seem

to rely much more on local purchases. For the construction work
in general in the district, there appears to be a 60:L40

hreakdown between main and sub~contractors. Taking main
contractors first (and excluding expenditure on local sand,

gravel etc which has already been counted) it would seem that

about 10% of their total direct material costs are from local
purchases; but since these local purchdses are of goods held
locally but already imported to the sub-region, only the margin,
say 20% is L.V.A. i.e. only 2% of the direct material costs of

the main contractors is L.V.A. PFur'her, using the 60:40 breakdown
as o weighting device, this will then account for only 1.2% of

the total direct material costs for the industry. Sub-contractors,
on the other hand, appear to purchase about 2/3 of their materials
within the sub-region: applying the sawme margin to this, only about
13% of their direct material costs are L,V.A, weighted for the
60:40 breakdown, this becomes 5.4% for the direct material costs

at industry level. Thus, taking manufactures and purchases
together, the L,V.A., component accounts for only about 10% of direct

materials costs i.e. about 37/ of total construction expenditure.

Much the/...

A



¥uch the same problems of differing behaviour between main and
sub-contractors apply to direct labour costs. 7‘iain contractors
have a central core of permanent workers in a district and move
teams from this central poocl into the various sites; these "core"
teams are then augmented by local labour while they themselves
commute daily to the site from often quite considerably distances
(a round trip of 50/60 miles daily is not uncommon to the area
around the University). Wiile practice varies between firms,

a fair average would seem to be that main contractors recruit
about 60% of their men locally (including the local element

in the "core" teams); this will account for about 36% of total
direct labour costs for the industry. Sub~contractors employ
about 75% of their lavour force from local sources, bearing

in mind that some of these smaller firms are highly specielist
and may be hired from considerable distances outside the area;
given 60:40 breakdown this will account Tor about 30% of total
direct labour costs. ‘hus, in total about 667 of direect labour

costs are L.V.A. or about 207 of total construction expenditure.

Plant and equipment costs are relatively simple to deal with from
the point of view of estimating L.V.A. content, ¥From local
evidence, all plant and equipment w 2d in site preparation or
construction generally is either hired from firms outside the
area or brought into the sub-region from outside depots by both
main and sul-contractors. Thus this cost element has a zero

L.V,A, content,

The most unsatisfactory data obviously concerns the L.V.A. content
of overhead and profit. For main countractors, there is a total
lTeakage of hoth from the area. For sub-contractors, it has been
impossible to gather any information directly and the only

guidance has/...

197



guidance has been received second~hand from civil engineers and
main contractors. On the basis of it, it would appear that, at
best, about 50% (possibly as low as 40¥) of overhead and profit
receipts remain in the area as L.V.A. If the guestimate of

50% L.V.A. is taken, then for the entire industry, this amounts
to 20% of the total of this cost element, or 27 of total

construetion expenditure,

’ * .
Thus to summarise, the L.V.,A. content (l-m ) for the various

types of construction costs would seem to he

Direct materials 3%
Direct labour 20
Plant etc 0
Overiead and profit 2

25%

%
From this it can be seen that m can be estimated at 0.75.
Olviously the more developed is the construction industry in

the sub-region's industrial structure, the lower will be the

value for m ; conversely the more J, expenditure relates to

1
specialist capital equipment or A to specialist civil engineering
the less likely it will be that any sub-region ~ or even
standard region - can supply this from within and the greater
#

wvill be the value of m . A "normal" range, allowing on the
one hand less leakages in overhead and profit, some local
plant, materials etc to the more severe position of specialist

»‘x.
work, might give m a range of about 0,7 to 0,8 i.e. still

significantly above the relative size of import leakages from

the multiplier itself,
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Statistical Appendix 7.1

To obtain a salary bill estimate for University staff for 1976,
two factors must he taken into account. Firstly, the numbers
of staff employed and their distribution between salary grades
will change over the period. Cecondly, some increases on
current income rates will be received by all grades between
the current date and the end of the period. These factors make
it difficult to use directly the published figures, or even
the estimatesl for the University Salary bill. These estimates
are unsuitable, partly because they do not include staff paid
by non-University funds2 and partly because they do not take
account of even current negetiations for wage and salary
increases; thus, even if these estimates were available for
1976, they would undercast the figure for staff income Ffor

those two reasons,

The approach taken has been to assume that University staff will
continue to grow in the same relationshin to the Development
Plan in the future as indicated by the comparison of actual
establishment figures for 1970/1 and Development Plan estimates
for that year. Further, as regards the income received by
University staff, the total salary bill will be estimated, as
was contribution expenditure in Jl in terms of constant

1969/70 prices to avoid the pitfells of estimating the

various rates of inflation from 1969/70 to 1975/6 and 1900/1.

Firstly, numbers/...

1, these estimates are made for a period of two academic years
ahead by the Accounts Department.

2. the establishment figures for 1970/1 as given Ly the Accounts
Department show a shortfall of about 20 academic staff
as a result of this.,

O
0
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Firstly, numbers employed in the Five broad staff grades were
obtained from the Accounts Department and adjusted to include
staff euployed on non-University funds. These actual figures

for 1970/l were thern compared to the Development Plan estimates
Tor this year and expressed as a percentage of the nrojected
figures, e.g. Departmental staff (secretaries and technicians)

are about 16% less and Library staff about 15% more than estimated
vy the Plan, Thirdly, the Development Plan figures for 1975/6 were
taken for the staff grades in question and, on the assumption that
current trends of divergence of actual from projected numbers will
continue to the end of the period, adjusted upwards or downwards
for the various grades., Tims, it is estimated that the total
direct staff employed by the University will amount to about

1,300 persons by 1976.3

The next step was to estimate the average annual wages/salaries

of the stalf group from the accounts for 1969/70. At first

gsight it might be argued that average salary grade figures for 1969/
TO reflect a ratio between senior and junior staflf which need not
be repeated by 1976 or 1981; in fact the senior staff percentage
for 1969/70 in academic and administrative grades (about 30% in
each case) is of roughly the same pattern as anticipated for the
later years, so that no distortion occurs. Secondly, it might
sppear that & slight upward bias is given to ja by excluding
stalf paid by non-University funds (mainly research staff) in

the stafl figure for the Academic grade. In fact, the figures
used for the average salary calculation include 27 research

persons paid/...

3., see table (a) to this Appendix.



persons paid by the University so that, to some extent, the
average reflects the lower income figure for these, - Further,

the research persons paid by non-University funds receive payment
from so many different sources at so many different levels that
it has not proved practicable to calculate a separate average
income figure for these; the assumption that they earn

"average salary for Academics" is no more arbitrary than any
other given that it does contain a weighting for lower income

groups.

Having estimated both staff numbers and average incomes for
1969/T0 this data is used in table { ) to provide a total
estimate for the annual wages and salaries recelved by
direct staff in 1976 of £1.87 millions (at constant 1969/70

prices) . In the context of the Chapter, this is the figure

for ja'

To estimate the annual amount spent by staff on University
services (da), it was taken that Academic, Departmental,
Administration and Library spend, on average, 30p a day on
these gervices, If it is further assumed that this expenditure
takes place over a 5 day week, 48 week year, then average
annual expenditure for these grades will bve £72. The "Other
staff" grade will normally spend much less than this; it has
been assumed that average expenditure here will be about 10p
daily, amounting to an annual total of £{2L per person. From
these assumptions, d_can then be estimated at about £67,000

<

per annum,

4L, see table (D).
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Statistical Appendix T.1

Table (a)

POSRaAmrivo . Fnst S

ESTIMATES OF PERSONNEL FOR 1975-6

Current - - . @ N
\ Y 5 % . S .
estimates oy . Plan AC Eal Dev"Plan Adjusted
for 1970-1 estimates as % of  estimates bev. Plan
; for 1970-1 Dev. Plan  1975-6 )
ot {persons) R
Staff
Acadenmic 130% 181 99,4 L5¢ 453
Departmental 81 56 8h .k 211 178
Administration 75 66 113.6 100 11k
Library 38 26 135.7 39 53
Others 184 160 115.0 416 478

558 531 1222 1276

——— ——— e e i

Source : Accounts Devnartment

% adjusted for staff (estimated) on non-University funds, who are
not included in Accounts Tigures,

Table (b)

Estimated total bill for wages and salaries for University

(1976)
Estimated Estimated Estimated
Staff average salary
Stars numbers salary bill (£'000)
Academic 453 £2328 1055
Departmental 178 1182 210
Administration 11k 1372 156
Library 53 1435 76
Others 478 771 369

(1276) 1866

[PRRSEETWN

e
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Statistical Appendix 7.2

Bstimation of annual student's income 1976

The estimation of students' income jb for this year requires,
basically, an estimate of student numbers for that year and an
estimate of income received by each student. The former

s . . . . - 1 )
flgure 1s easily obtained from the Development Flan™ as 3,050

undergraduate and 350 postgraduate students.

The main component of student incoue is normally the grant
received by the student; the amount of this grant, as received

by any single student, will vary depending on the authority

from which it was received, the arrangement2 under which it

was given and the level of parental income with, in respect

of this latter case, some reduction of grant received experienced
by most students. To this grant, ag adjusted by the paying
authorities must be added a parental contribution and, finally,
any other income earned by the student, normally, if anything,

coming from vacation earnings.

As regards the first two components of student income it would
be possible to calculate3 the average grant received for each
yvear, add some estimate of parental contribution and project

to 1975/6. However a simpler, and probably equally accurate
approach has been taken, Figures were obtained from the S.E.D.,
the larpest grant paying authority to the students at Stirling,
giving, over the 1960's, the maximum grant level for students at

home or/...

1. Development Plan Report, p.22.
2. e.g. the higher grants for mature students, teacher recruitment.
3. from the student grant records of the Accounts Department.



home or in lodgings; these figures assume zero parental
contribution, It was then assumed that where, in the opinion
of the 5.E.D., no parental assistance could be expected, then
this would, in fact, be the case., On the other hand, where
less than this maximum grant figure was given then, as
expected by the S5.E.D, the full amount would he made up by
parental funds. If, finally, it was taken that the £.E.D.
figures were about average for all grant paying authorities,
it could then be assumed that the average income for any student
in 1969 from grant authority and parental sources was the
maximuam grant level given by the S.E.D. The 1969/70 figures
for the students' grant were £290 per annum Lome Rate and

£380 per annum with Lodgings Allowance. Mature students

(26 years of age and over) are paid an additional allowance
over the normal grant. From current records this would secen
to average out at an additional allowence of £60 per student,
Again from current records, asbout T/ of the present student
population are wature students., If it is assumed that the
same proportion of student numbers in 1476 and 1981 are mature
students and that (again from current records) these account for about
T% of both types of residence, then the approximate rates of
student grant can be weighted to take account of this. The
revised grant figures become, per student, £294 per annum

Home Rate and £384 per annum with Lodgings Allowance.
¥ 2108

To this estimated figure must bLe added further income earned by
the student. Discussions with students indicate that the average
student will be in paid employment for between & and 10 weeks of
the year. iowever, an average earnings figure would bve very
difficult to estimate, given the geographical and occupational

spread of /...




spread of the work undertaken. Again, a simpler approach is
tuken; it was assumed that the student's expenditure on holidays
and entertainments etec, would vary directly with the amount
earned and that, on average, about £25 of vacation earnings

would remesin to be added to income as estimated above.

The next step is to examine more closely the grant income received
by students; there are a number of points to be cousidered before
these figures can be taken as averrge student income. Firstly,

students commuting to the University from homes outside the

)

Study Area will spend part at least of their income in their

home area; their income must be adjusted for this leakage.
Secondly, as regards the students living in lodgings, most of
these will live in the University residences, paying their rent
for these to the University. As discussed in the chapter,

the entire amount of rent paid to the University must be deducted
from student expenditure, partly because it represents a leakage
from the area in interest payments and partly to avoid a double-

counting of income,

To separate the students into the various leakage and grant
categories it has been assumed that the students breakdown of the
1975/6 acadenmic year will follow the same pattern as for 1969/70,

)
. . . , 4
based on an analysis of student's record cards .

Secondly, it has been assumed that nostgraduates will follow the

same pattern/...

L, see table (a); an adjustwent has been made to reduce the
- ’ 3
proportion of students living at home as overall numbers
rise from the early years.



same pattern, since this seems to be the case from current
records, although the present sample may well not be

representative,

Table (b) shows the calculation of the average rent per
undergraduate student. This amounts to about £96 per annum
on 1969/70 figures. This figure is then deducted from
student income, in table (c) , for students (undergraduates)
staying in these residences., Students staying in private
lodgings will have no leakages to consider; the current
pattern ie that all private lodgings currently registered
with the University lie within the Study Area, so that

rent paid becomes services purchased, with the full
multiplier consequences. The same argument applies to
students resident at home within the Study Area, Pinally,
for students resident outside the Study Area, it is assumed
that T5% of their income will be spent within the Study Area
and the rest at home, thus only £289 of their income becomes

eligible for the multiplicand.

The average grant to postgraduates has been estimated at about
£550 per annum from current University records for 1969/70.
Making the further assumptions that postgraduates will attend
the University for about L5 weeks of the year and will, if in
student residences, take the larger size of flats designed

for them, this gives an annual rent deduction of about £190.
The same arguments apply to all other postgraduate residential

grades ag above,

Table (d) brings together the estimates of students numbers
for 1975/6, as broken down into residential grades and the

estimates of/...
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estimates of student income, net of the various deductions
discussed above for each grade, From this table it can be
seen that the estimated total student income (jb) for 1975/6
amounts to £0.99 millions. When additional income of £25
for each student is added to this, the students income

component riseg to £1.07 millions.

As discussed in the Chapter, a further deduction (db) is
necesgsary to avoid double counting of income in relation to

the expenditure of students on the service facilities provided
by the iversity, e.g. refrectory, coffee bar and staff-student
club. The current 8.E.D. estimate, broadly confirmed by a
Stirling C.S5.A. sample check, is that, on average, a student
will spend at 1969/70 prices about £95 per annum on these
services. For all students, by 1969/70, (at constant prices)
the estimated deduction to avoid double-counting will be

£313,000,
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Statistical Apvendix T.2

Table (a)

Allocation of Students to types of residence

Catvegory 1969~1970 Undergraduates Postgraduates
University Residences 679 2044 234
Private lodgings 13 396 L6
Home
- within S.A. 10 305 35
- outwith £.A. 10 305. 35
100 3050 350

Table (b)

Estimates of average vent per student for residences 1969/70

- No. of students Total rent
Weekly rent . . X
——— in accomnodation paid per week
Residence : basic flat £3.75 292 £10¢5
larger flats L.25 48 204
Halls of Residence
tasic flat (net of food) 3.75 264 990
shared flats 3.25 34 111
638 £2400
Average rent per student £2400
638 £3.76 per week

o s

£57.76 per academic year
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Table (c)

Estimates of net grant income per student by type of Residence

(1969/70)
Undergraduates
University residences (£364 -~ 98) 266
Private lodgings 364
Home
~  within S.A. 29k
- outside S.A. (g29h x .75) 221
Postgraduates
University residences (£550 ~ 190) 360
Private lodgings 550
Home
~ within S.A. 550
~ outside S.A. 413
Table (d)

Estimates of student grant incgggm}Q?ﬁ/G at 1969/70 constant prices

Students Babers o0l per Studems  £1000
£
Undergraduates
University Residents 20kk 266 543.7
Private lodgings 396 364 1bk .1
Home
- within S.A. 305 290k 8.7
- outside S.A. 305 ezl 6T b
3050
Postgraduates
University Residents 234 360 84,2
Private lodgings L6 550 25.3
liome
- within S.A. 35 550 19.3
outside $.A, 35 413 1k.5

350 988.2




Statistical Apvendix 7.3

Lstimation of total earnings for immigrants for 1976

It is assumed that, despite the volume and duration of constructional
activity on the University, there will be no immigration in
connection with Jl; employment here will come for resident
construction workers and commutors. Thus AZ will depend on the
number of immigrants to the University and on the income received

by them, as contained in J2.
The only existing estimates of the immigration component of
direct employees and students are contained in evidence given
to the Land Use study group in MHarch 1966.1 These ilmmigration
proportions are given in table (a) to this Statistical Appendix.
As could be expected, the proportions vary between students and
the different types of staff. fThese immigration estimates have
been checked against the current (1970/1) breakdown of stafy
and students and adjusted in the light of this comparison and
the opinion of those concerned with staff recruitment, before

being applied to the estimates for 1975/6.

For students, while the current figures suggest a higher proportion

of locals than estimated, it is felt that the original estimate

of 05J immigration is likely to be more accurate by 1975/6, i.e. a
% local component is retained. Academic staff are currently 100%
non-local and there seems tc be no reason why this should change in

the future/...

1. see Report, Technical Appendix A, section 2,
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the future; thus a zero local component is taken for 1975/6.
Thirdly, rather fewer local technicians have been recruited
than estimated and the opinion is that, bhased on past and
current recruitment experience, for both senior and junior
grades, a LO% local proportion is more likely than the estimated
50%. Fourthly, broadly the same problems have been experienced

n Administration, where, currently 60% and not the estimated

e

90% are "local resident", although to some extent this reflects
the bias towards the recruitment for senior posts in the early
years of tle University. However, even if the continuing increase
to the estimated staff figures for 1975/6 is assumed to be L4/5ths.
local, i.e. mainly junior staff, then, by this year, only 65%

in this staff grade will be of local origin. Fifthly, this

trend has been even more marked in the Library staff grade, where
only 30% of the present staff are of local origin; taking the
same bias towards Jjunior and therefore local staff in recruitment
to 1975/6, still only 357 and not the estimated 90% will be
"local resident". TFinally, the remaining grades of "other staff"
are very nuch as estimated, apart from the recruitment of rather
more local people to Maintenance etc. than was estimated; these
local proportions are repeated, with the upwards adjustment for

Maintenance for 1975/6.

The relationship betveen seniority and immigration must be taken
into account in computing AZ for each grade. It is not enough
to argue that, since 65% of Administration staff are local,

A% for this grade will be 354 of its total salary bill., The
detailed ectablishment information on which these calculations
have been based shows that senior posts in virtually all staff
grades are almost 100% immigrant, with local bias showing only
in the junior grades. Thus, if the 357 of immigrant staff

in Administration/...



in Adninistration are predominantly senior staff, then AZ

711l be rather more than 350 of the salary bill., In column
z

L of table (a)® AL figures are given, based on calculations

of immigration components of detailed establishment grades

and the salary ranges applicable to these grades. Given

the bias of immigration towards the more senior posts, they

vary ypredictably from the proportions shown in column 3.

Finally, in table (b), AZ is estimated for 1975/6. As
discussed in Chapter €, care must be taken not to value A%
as earnings of all immigrants over the period, but only as
earnings of one year's immigrants to the University. Column
(3) of the table gives the overall total income of all
immigrants to the University by 1975/6; this involves a
period of immigration of nine years. If it is again assumed
that immigration takes the form of a steady inflow over the
period, then it can be estimated that the share of total
income (JZ) received by the immigrants for 1975/6 will be
1/9th of the overall share in column (3). Column (4) gives
this revised figure for annual irmmigration and column (5)
the estimate earnings for each staff grade of immigrants

for 1975/6, at constant 196¢/70 prices. AY is then estimated

at £232,000,

Since in the model it is argued that AZ = ng, then it can be

calculated that, with J, = £2.564, z = O.O9J2.

2, the statistics from vhich this calculation has been made
are confidential and cannot bie listed.
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Statistical Apnendix 7.3

Table (a)

Current and fubture local components

1975-6
Estimates  Lstimates of local
for 1975-6 income as % total
B iR for grades

Land Use Breakdown
Technical Evidence as at
(Dev. Plan base) 1970-1

Students 5% 10% 5 5%
Academic staff 3 - - -
Technicians 50 4o 40 35
Administration 90 €0 65 4o
Litrary 60 30 35 20
Maintenance ete., T0 80 80 T8
Catering 90 90 90 88
Cleaning 100 100 100 100

Table (b)

Lstimates of immigrant earnings for 1975/6

Estimated
Dev. Plan Total net shars of Bstimated Estimated
estimateﬁ s ncome incorx to  share of AZ for
(ad'ustea) (adjusted) imoigrants income for lmmigrants
19%5w6* l9%5—6+ over one year's per grade in
1967-76+  immigrants 1975/6
Students 3400 £0.T757 95% 10.6 £80,242
Staff
Acadenic 453 £1.022 100 11.1 113,442
Departmental 178 197 65 7.2 1kh,184
Administration 11k 148 60 6.7 9,916
Library 53 72 30 8.9 6,408
Others L78 358 19 2.1 7,518
LET6 £231,710

“*Source : Statistical Appendix 7.1, table (a) : Development Plan for
students

+Source : table 7.2 adjusted as for T.4

Source : Statistical Appendix 7.3, table (a)



Statistical Appendix 7.h

Estimation of indirect emnloyment generated by the University

This will be estimated by the use of the Greig model for the
employment multiplier,l as modified to deal with the University
situation. Apart from the fact that it is the most detailed -
if not the only formal - model in recent U.K. publications,

it was developed to cater for 2 similar immigration situation
as that resulting in the Study Area from the establishment

of the University. Its formulation is defensible for the
estimation of University impact on employment and the values
set on its various coefficient52 will tend to be similar to
those which exist in the Study Area, which, like Fort William
is a small sub-region with an existing and significant tourist

trade using the existing service facilities.

The Grieg employment multiplier estimates total indirect
employment (AEi) in two stages; firstly it estimates
indirect employment arising from the first round of expenditure
(AEa) then adds to this as estimate of indirect employment
generated by the second and subsequent expenditure rounds (AEb).
AEa is made up of the additional public service employees needed
by the new direct employees, (Ede) and, secondly, of additional
employees in the private sector (é%) and, thirdly, the additional
public service employees required by these, i.e. (ég.a so that:~
AE, = B8 +%’ (1+9)

The indirect employment in second and subsequent rounds of

expenditure/...

21

(1)

1. see S.J.P.E., February 1971

2. see Tables (a) and (b) of this Statistical Appendix for-
the modified values for the University model.
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expenditure, (AEb), is estimated from taking the additionel income from
these stages of the multiplier, (Edwd k- l)(kb = 1)), and dividing
this ty an income figure reflecting the additional income needed to create

an additional job in the private (2) and public (w_) sectorsS so thati-

. Edwd(ka - l)(kb - 1)
z(l-ﬁl) + wp@

—_L')

=

(2)

1
he final model is thatie

AEi = AEW + AEb
“ Ew (k -1)(k -1)
AV d d' e b
L, = 5 —

The lower case

To use this model to obtain a lower case estimate of indirect employment
to correspond to the lower cuse income estimate derived from using the
Brown value for kr’ then the Greig model must be modified to eliminate the
link between income and employment in public services‘h This involves
discarding the ratios 6 and 1 and also w?, so that the model can be

reyritten as:-

Bw. (k -1)(k -1)
ap. = AV, a3 b

i 2 2

Secondly, it is morce convenient to use o modified formulation for AV,

working from the Greig identities that:=

AV = Edwav, and
(L =85 ~1t)(1~-mn), so that
gdwd(l -5 = t){(1 ~-m).

i

v
AV

i

By substitution and rearrangement,

Edwﬁ((l -5 = t}{1l~mn)+ (ka - 3_)(kb . 1)}{ -
2

AR, =
i
Finally, the Greig estimate for the lower value of  must be reviewed.

c
He estimated’ that, given that employment would be mainly in/...

3. Vhere 6, is o weighting device to estimate income per job.

L. ©Since the boosting effect of this relationship is not included in
the Brown multiplier value.

5. See his article in the S.J.P.E., February 1971 (p 12 of draft).



mainly in the services ector and, by implication, female
predominant, that an increase in L.V.A. of about £830

(1969 value) would create a job in the upper case, where
capacity was already fully extended; in the lower case, if
some under-capacity existed in the services sector, the
relationship between turnover and employment would change.
Given that, over a large part of his region, there might e
some slack of this type, he selected, for the lower employment
case a value for 1 of £1,200 per annum. In the Study Aresa
relating to the University there is no evidence of any
significant underutilisation of services capacity; however,
since a lower case estimate is being sought a value for %

of £1,000 per annum for 1969, will pe taken.

The values for the varicus items in the employment multiplier
are given in table (a). This table also shows how the
estimate of about 190 local resident construction workers

on the University site by 1976 has been made.6 Using

these figures and the modified lower case Greig multiplier,
it can be estimated that indirect employment genersted by
the University by 1976 will be 860 persons in the lower case.
A very rought check on this figure can be made by teking a
similar type of approach to that used by BrownT in his rough
estimates of indireet employment from the R.E.P. Firstly,
the additional income generated over and above the initial
injection's L.V.A. component (i.e. Iy (1 - m*) + J2 = £2,59M)

must be /...

6. indirect employment will be generated by local expenditure
therefore the figure for total construction workers
must be adjusted to exclude non residents.,

7. N.I.E.R., "The Regional Employment Premium", February 1967,
pOBOn



must be calculated; in the lower case, this amounts to about
£660,000. Secondly, if this additional income is assumed to
have the same distribution between factors, as for the
U.K.a, then about TO% of it, or £607,000 will be income

from employment., Thirdly, if it is assumed that the pattern
of employment is the same as the pattern of expenditure as
given by the Family Expenditure Survey (see Statistical
Appendix T.5 for fuller discussion) and that the average
incomes for the 8,I.C. orders is the same as estimated for
1966 inflated to 1969 (see Statistical Appendix 3.2 table
(a)) then the average income for additional employment will
be about £770. This average income figure taken with the
£607,000 additional employment income provides an estinmate
of about 800 additional jobs in indirect employment for the

lower case,

The Upper case

The upper case income estimate made earlier was based on the
Greig value for kr so that, in the context of employment,

the full Creig formulation, with its additional boost from
public sector employment, will be used., Here again, however,
some modifications are made, Firstly, Greig estimates public

sector employment as a ratio (8) of direct employment and

additional employment in the private sector, Direct employment,

as defined for the University model, includes University
staff, construction workers and students. This direct

employment differs/...,

o)

3. Netional Income and Expenditure, table 1, 1964~9,



employment differs in nature from the Ed figure used by Greig,
inasmuch as a significant part of its nunbers, i.e. the
students, have a much lower level of expenditure and a much
smaller household size background than the typical direct
employee. While students do use the public service facilities
of hospitals, roads, police, schools etc., and while the
indirect employment generated by students' expenditure will
have full normal usage of public services, the students
themselves will only place a demand on these services for

(per person) a reduced household level and then, for only

about half of the year.9

If a rough, income-equivalent approach is taken to weight
for these lower expenditure and household demands, and it
is assumed that four students are the equivalent of one
. 10 ) . . .
normal direct employee as regards demand on public services,

then the modified direct employment figure becomes, for

1975/6:-
University staff 1,276
Construction workers 192
Students: direct
employee equivalent 850
2,318

7, v is used. The

Secondly, the Greig formulation for AV = Edmd

modified multiplier for the upper case will then read:-

E.w.v L wn(k - 1)(k - 1)
AB, = B'o+ L4 (1 4p) 434 @ b
i a ~ - = -

L L (1 el) V9

(3)

“he upper case values for this multiplier are given in table
(b); the value for L was taken as £850 in 1969. From these

values, it/...

9. two 14/5 week semesters; only p/grd. attend for most of year.
10. average income per student £400; average income per direct
employee about £1,600.



values, it can be estimated that, in the upper case, there
will be an additional 1,650 jobs in indirect employment
generated by the University in 1976.11

Again the rough check used in the lower case can be applied
here, In the upper case the additional income amounts to
£1.7Tw0., about £1.2km. of which is income from employment.
Given an average income of about £770 per annum, this
provides a checking estimate of over 1600 additional jobs

in indirect employment in the upper case,

To summarise then, it has been estimated that the effect
of the University by 1976 will be to generate between
860, say 850, in the lower case, and 1650 in the upper
case, jobs in indirect employment in the Study Area, by

the end of ites Fhase 2 growth.

11. 1If 3 students are assumed to be a direct employee
equivalent, then E!* becomes 2601 and an additional
50 jobs are added go total indirect employment; if,
on the other hand, 5 students are the direct employee
equivalent, then E''' becomes 2148 and indirect
employment falls by about 20 jobs.
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Statistical Appendix T.h

Table {a)

Values for lower case Greig multiplier

Numbers Income (£'000)
University staff 1276 1,603
Construction starf# 192 234
Students 3400 757
Ly LE68 2,79k (Edwa)

E, = (direct employment) 4868

W, = 24 i £ P AN
vy (wages of wd) £5Th p.a

s = (average prop. to save) .06

t = (average prop. to tax) .18

m = (average prop. to import) L1
k, = (first round kr) 1.35
kb = (second and other round kr) 1.25

L = (income needed to create  £1000

an additional job)

# Construction expenditure £1.3m,

direct labour 30% (Statistical Appendix 6.2) = £300,000
60% of this local {(Statistical Appendix 6.2) = £234,000
average earnings 1969 (D.E.P.G., 1970, table 122) = £1,220
£ .

Construction workers (local) = :£§§§%%Q = 192 persons

Table {b)

Values for upper case Greig multiplier

Eé (modified direct employees) 2318

8 (ratio of public service to other employees) 0.156

av (Egwv) £614,000

L (income needed to create additional job) £850

Bov, (income of direct employees) £2.79M

% (1st round multiplier) 1.k

Ky (2nd and subsequent round multiplier) 1.35

8, (ratio of public service : total employment) 0.156

W (average wage in public service) £970




Statistical Appendix 7.5

Estimated industrial structure of University generated employment

This Statistical Appendix attempts to examine in more detail the
industrial structure of the additional employment given to the area
from the University itself and the indirect employment it will

generate,

The method chosen has been to assume that the employment pattern
will follow the expenditure pattern of the additional University
income. In turn, it is assumed that the expenditure pattern for

this income inlthe Study Area will be similar to that estimated for
Scotland as a whole over the period 1967-9 as given in the Family
Expenditure Surveyl. Both of these assumptions are rather sweeping.
The similarity of indirect employment and expenditure patternswill
only occur if further assumptions are made that capacity in all
expenditure sections is already fully utilised and that the
relationship between employment, productivity and expenditure is

the same for all sections, i.e. £x of expenditure in any section yill
give rise to the employment of one additional person. Secondly;
there is no reason why the expenditure pattern of the Study Area -

at least as regards the expenditure of University income - should
reflect the broad, average pattern for Scotlande. Here it can only
be argued that expenditure figures for the Study Area are not available
and that Scotland is the nearest comparable economic bases.

Further, it/...

1. see table 17, F.E.S., Regional section. 4

2. or, equally obviously, why the 1976 pattern should be the
same as for 1969, here again it can only be argued that
1969 figures must be used in default.

3. apart from academic staff, most administration ete. staff
and students will be Scottish.
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Further, it is reasonable to use an average rather than a marginal
expenditure pattern, on the Greig argument that the strong
immigrant element in local expenditure of this income will tend to

swamp the marginal pattern of local residents.

The summary pattern of Scottish weekly household expenditure is

given in table (a). No detailed breakdown is available for these
Scottish figures, so that a further assumption must be made that the
Scottish pattern for detail within the broad expenditure groups is
the same as that for the U.K,h. This makes possible a more detailed,
if still rough, examination of expenditure categories, partly to make
allowance for local industry supplies of goods and partly to allow a
translation of the expenditure categories into S.I.C. Orders on the

basis of M.L.H. definitions.

Table (b), column 1, gives the results of the analysis of the
expenditure categories. As could have been anticipated, the bulk
of expenditure items in all categories merely fall within the M.L.H,
definitions of Order XX, Distributive Trades; however, the exercise
does allow the indentification of expenditure on important items such
as car sales, part sales and services, i.e. Order XXIII, with minor
other items such as Transport, Public Utilities and Food etec.

Finally, a/...

4. Table 1, F.E.S.
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Finally, a fairly high estimate for Construction (Ordsr ZVII) has
been given on the grounds that the bulk of the hcusing for University
immigrants is anticipated to be private and, where local authority
housing is provided, this will tend to be in addition to local
requirements; thus, both sections will tend to represent new
construction rather than maintenance activity. Finally, in column 2,
it is assumed that the Greig figure for public service employment of
about 16% will apply to the indirect employment generated; the F.E.S.

figures are then adjusted to allow for this.

“

Using the pattern of indirect employment, as given in table (v), the
lower and upper case estimates of indirect employment are allocated
into the various S.I.C. Orders. Finally, table (c) gives the
breakdown of total employment, i.e. both direct and indirect.

The University adds 1280 persons to S.I.C. Order XXII, Professicnal
and Scientific services {the D.E.P. allocate this in its entirety
to M.L.H. 872), with an additional boost from direct employment of

320 construction workers employed on the site.
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Table {e)

Breakdown of total weekiy household expenditure

Beotland F.E.5, 1968
Housing 9.3%
Fuel .

Food 28,
Aleocholic drink .
Tobaceco .

Clothing and footwear
Durable household goods

[
QWP MO RNFRN
NeRESES Rl VEFVE Y -

Other goods .
Transport and vehicles 11.
Services .
Miscellaneous .
100.0
Table (b)
Estimated Breakdown of indirect empl
Expenditure Indirect Lower Upper
196768 Employment case case
1975-76 Persons Persons
% 4
11T Food 3.2 3 26 50
XVII Construction 9.3 8 68 132
XVIII Ges k.0 3 26 50
Xax Transport 1.9 2 17 33
xx Distributors 63.6 53 450 874
XXIIT Miscellaneous 18.0 15 127 2ht
XXIv Publiec Administration 16 136 26k
100 850 . 1650
Table (c)
Total University employment effect: 1975/76
Lower Upper
III Food, drink, tobacco 26 50
Xviz Conatruction 388 452
XVIII Gas, electricity, water 26 50
XIX Transport and carriers 17 33
XX Distributors 450 87k
XXI1 Professional and scientific 1280 1280
XXIII Miscellaneous 127 2h7
Xxiv Public Administration 136 26k

mrwm WNMO



Statistical Appendix T.6

Effect of University on income and employment by 1981

The effect on income

By the end of Phase 3 growth in 1981, the constructional
work on the University premises and on induced investment
will have teen completed, thus Jl can be eliminated from

the income model, which will then read:-

} = K
AY LrJe

This leaves only the computation of ng

Taking the ja component of J,. first, the projection must

2
lose accuracy as it moves further into the future, therefore
only a broad indication of income and employment effect

is being sought for 1981, Thus, to estimate staff incomes,
the Development Plan figures for 1981 will be taken without
adjustment for any current or expected future divergencies.
These are shown in table (a) column 1. Next, the estimated
average income figures for 1969/70 are shown in column 2.
From these, it can be estimated that total direct staff

incomes by 1981 at constant 1969/70 prices will amount to

about £4.03 millions per annum (ja).

In calculating the value for students' income (jb), again
the Development Plan figures are taken for 1981, i.e. that
there will be 5,950 undergraduate and 1,000 postgraduate
students by this year. Hext it is assumed that they

will follow the same breakdown by type of residence as

for 1976, the resultant figures are shown in column 1

225

of table (b). Wext the 1969/70 net student income figures are

taken, having/...
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taken, having been adjusted for deductions for rent, or spending
outside the Study Area. The average net income per student for
the various grades is given in column 2. This allows students'

income for 1981 (jb) to be estimated at about £2.06 millions.

Next, an estimate must be made of da and db’ the deductions

made in respect of expenditure on University services to avoid
double counting of income. For da’ 1,871 persons in direet
staff will spend £0.135 millions, at constant 1969/70 prices;

in addition 81k persons will spend £0.020 millions per annum,
giving a total for da after adjustment for LVA in 1981 of
£0.150 millions. For db 6950 students, spending, at 1969/70
prices, £95 each, or in total £0.660M, provide, after the LVA
adjustment a db figure of £O.6&0 for 1981. Given that

J, = (ja + jb) - (da + db), the multiplicand component of income

of direct staff and students becomes £5.19 millions.

Using the same values for kr lower and upper, it can be estimated
that, in the lower case, the University will be adding about

£6.44 millions per annum at constant 1969/70 prices to local income;
in the upper case, the estimate is £7.99 millions. By the end of
Phase 3 growth, from a direct employment and student income generation
figure of £5.19M the University will generate through induced
investment and the multiplier an additional £1.25 millions per

annum in the lower case and £2.80 millions per annum in the upper

case (at 1969/70 prices).

The effect/...



The effect on employment

Using the Greig employment multiplier and the values for the

various coefficients as given in Statistical Appendix 7.4, and

taking Edwd from the statistics used in providing the income

estimates for 1981, the lower case estimate for indirect

employment generated by the University for that year is for 1,600 jobs.
In the upper case, using the four student direct employee

equivalent the estimated figure is 3,100 jobs. This range of

between 1,600 and 3,100 jobs in indirect employment with, in both
cases, 2,685 jobs in direct employment by 1981.  The Study Area,

it is estimated, will gain between 4,300 and 5,800 jobs as a result

of the University.

Taking the S.I.C. order breakdown of employment fEi) used for
1976, and applying this to the estimates for 1981 provides

figures which can be amalgamated with the detailed 1981 employment
projections of Chapter 4 to provide a broad breakdown of the
total Study Area labour force into Primary, Manufacturing and
Services sectors, as given in the Chapter itself. Any more

detailed breakdown than this would be without value.
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Table {a)

Estimated total income of direct staff (1981)

Estimated Estimated Estimated
staff numbers average total
1980/81 wage /salary 1969/70 income (£M)
Acadenic 992 £2328 £2.300M
Departmental 630 1182 0.745
Administration 204 1372 0.280
Library 45 1435 0.065
Others 81k 771 0,628
2685 £h.027M
Table (b)

Estimated total income of students (1981)

No. of Net income Estimated
gtudents per student Total

income (£M)

Undergraduates
University residences 3986 £266 £1.060M
Private lodgings TTh 364 0.282
Home
within S.A. 595 204 0.175
outside S.A. 595 221 0.131
Postgraduates
University residences 670 360 0.241
Private lodgings 130 550 0.072
Home
within S.A. 100 550 0.055
outside S.A. 100 413 0.0kl

6950 £2.057M
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Lstimation of age structure and sex of students

Por reasons discussed in the chapter, the following estimates
are based on average Scottish University patternéLrather

than any pattern from basic students' data at Stirling.

Before this pattern can be applied to the figures for Stirling2
the latter must be adjusted to exclude any students who were
previously resident in the Study Area; the irpact of the
University on population has to be measured in terms of
additional immigrant population.3 Taking the previously
estimated local resident componenth of 5% for all students
from the projected student figures gives adjusted totals for
undergraduates of 2,598 in 1976 and 5,652 in 1981; for
vostgraduates, the figures become 334 in 1976 and 951 in

1981, In table (a), the average Scottish pattern was applied
to the immigrant students for Stirling to provide estimated
age and sex étructures for 1976 and 1981. It was then assumed
that students aged "30 and over" were spread over the age
range 30 -~ 4h in the proportions of 3 for 30 - L, 1/3 for

34 - 9 and 1/6 for 4O - L; for undergraduates, it was assumed

that students aged “under 21" are students aged 20.

Having estimated the number of immigrant students and their

age and sex structure for 1976, the next step was to estimate
from this the number of dependents brought by them into the area.
Student dependents will obviously be wives, husbands and children.

Records at/...

1. see Statistics of Education, Vol. 6, for each year.

2. Development Plan Report, 1968, Appendix C.

3. students commuting from outside the area have also been excluded,
b, Stat. Appendix 7.3, table (a)
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Records at the University5 and S.E.D, grant figures indicate
that about 107 of undergraduate and 505 of postgraduate

students will be married. No official statistics are available
to give marriage by age or sex and age of dependents; the
estimates which follow were made from assumptions based on
current records of admissions and grants. In table (b)

the marriage proportions in the various age groups, are broken
down and applied to the immigrant undergraduate and postgraduate

figures Tor 1976,

Many of the married students will both attend the University,
s0 that to estimate the number of dependents, allowance must
be made for this. It was assumed that students and their
wives/husbands vere both of the same age group.6 Secondly,

it was assumed that all female students in the 15 - 9 age
group were married to male students at Stirling, as against
80% of female students in age group 20 - L, 30% in 25 - 9 and
10% in 30 = b the remaining female students were all married
to husbands who were not students at the University. This
allows, in table (c), an estimate to be made of the number of
marriages in the student populations for 1976, Hext, it was
assumed that the remaining married female students of table (c)
had dependents, both husbands and children, who were either
already resident in the Study Area or who currently live

outside the Study Area.7

The figures of married male students already excluded students

previously resident/...

0]

5. Admissions and Welfare data from the University.

6. mean age calculations for Scotland indicate an 18 month gayp
between married person, see Annual Report of the Registrar
General, 1969, table Q.1.5.

T. If husbands have moved into the area to employment as direct
or indirect staff, then they and the funily will be counted
elsewhere in the Chapter.
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previously resident in the area, but not those resident outside
the area and commuting to the University. It was estimated
earlier that 107 of the students would fall into this category8
in 19763 thus the figures for.immigrant male students were
adjusted as shown in the final column of table (c). lizving
completed these adjustments, it can then be éstimated that
the number of adult dependents to be added to the immigrant
students figures will be 326 wives, these having the same age

structure as their husbands.9

Having estimated the number of immigrant wives/marriages,

the final steps were to estimate the numbers of dependent
children and the age structure of these. Again there is a
complete absence of official statistics on family size, age
and sex for students. The approach taken was to use the
Sample Census information on household composition by
socio~economic group to allow an estimate to be made of the
number of child dependents; obviously, the normal family size
Tigures given by the Registrar General would not be particularly
relevant here, since student families will tend to have rather
different characteristics to the population as a whole. In
table (d), the 326 student households were assumed to have
similar characteristics to the sample census data for all
Scottish students, and from this it was estimated that there
would be a child dependent population of 313 by 1976,

To estimate the age structure of child dependents, it was
assumed that the age of children relative to male parentslo
would be the same for students as for the Scottish population

85 af...

8. see Statistical Appendix 7.2, in particular table (c) and comments.

9. this is, of course, based on the assumption that the married
immigrant students will have brought their wives and families
into the Study Area with them.

10. see the Sample Census for Scotland, 1966, Household Compogition
tables, table 23, p.80; the proportions used here have been
derived from the appropriate age group sections of this table.



as a whole, in the ahsence of socio~economic data on this set

of statistics. The resulting age sbructure proportions are

shown in table (e). Finally, to breakdown by sex, it was

assumed that the child dependents will have similar characteristics
to the Scottish pattern and each age group is giving the same

male/female balance as Tor Scotland as a whole.ll

The final aggregation of students and dependent figures, to show
that the additional population to the Study Area by 1976 from
this source has been estimated to amount to 3,871 persons,

vith age and sex structure as given in table (f) of this

Statistical Appendix.

11. Annual Report of the Registrar General for Scotland, No. 115,
Part II, table ¥.2.1l., p.28.
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Undergraduate students : breakdown by age/sex

7 Fumbers z Humbers

1976 1981 1976 1981

Under 18 12,0 348 678 8.6 249 L6
19 13.7 397 TTh 8.2 238 Lok
20 13.3 385 752 T.2 209 Lot
21 10.8 313 611 k.2 122 237
22 6.5 188 367 1.8 52 102
23 3.7 107 209 0.8 23 45
2k 2.0 58 113 0.3 9 17
25-29 3.h 99 192 0.5 1k 28
30 and over 2.3 67 130 0.7 20 Lo

1962 3826 936 1626

Postgraduate students : breakdown by sex/age

b Numbers 5 Numbers
1976 1961 1976 1981
Under 21 0.3 1 3 0.6 2 6
21 - 24 35.6 119 338 k.9 50 142
25 - 29 24,9 83 237 4.0 13 38
30 and over 16.7 56 159 2.9 10 28

L — ——— —

259 T37 75 214

———— e w— pee———
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Table {(b)

Bgtimated number of married students for 1976

Undergraduates
Estimated
Age proportion Men Wonen Total
morried

15-9 2% 15 10 25
20-h 8 8k 33 117
25-9 €0 59 8 &7
30-4 20 31 9 Lo
35~9 100 22 1 29
Lo-b 100 11 3 1k

222 T0 202

Postgraduates
_ Estimated
Age proportion Hen Women Total
_married _

20-h 25% 30 13 L3
25~9 70 58 9 67
30~k 90 25 5 30
35~9 100 19 3 22
Lo-k 100 9 1 10

——————— e [POS—

141 31 172




Statistical Appendix 8.1

Table (c)

Listimated number of marriages for 1976

Undergraduates
Lstimated No.
Age Men Women Total of wives of
male students
15-¢ 15 - 15 13
20-4 84 7 o1 76
25-9 59 6 65 53
304 31 8 39 28
35-9 22 T 29 20
Lo~k 11 3 1k 10
222 31 253 200
Fostgraduates
Estimated No.
Age Men Women Total of wives of
male gtudents
20-h 30 3 33 27
28~9 58 6 6h 52
30-4 25 l 29 22
35-9 19 3 22 17
Lo-L 9 1 10 8
1h1 17 158 126




Statistical Appendix 8.1

Table (d)

Estimated number of children in students' households 1976

Number of children hostiolgs h§3ée;§l§s ciizzien
With no child L5% 17 0
With one child 2k 78 78
With two children 2k 78 156
With three children L 13 39
With four children 3 10 Lo

——— ——p—

100 326 313

Source: + Sample Census 19&6. Iousehold Composition
table 9, p.36.

* table (e), Statistical Appendix 8.1

Table (e)

Estimated age and sex structure of students' children

Proportion of+

Age total child Estimated No.,

y % %
of children Male Female

dependents
O~k 41.6% 130 67 63
59 39.7 124 63 61
10-5 17.6 55 28 27
15-19 1.1 L 2 2
100,0 313 4 160 153

————— e

Source : + derived from data on table 23, p.80 of Sample
Census 1966, Household Composition.

#* Annual Report of Registrar General for September
1969, Part II table N.2.l.

N



Statistical Appendix 8.1

Estimated total of students and dependents 1976

Male Female

67 63
63 61
28 27
ThT 502
1171 570
182 132
62 66
b1 b7
20 22

2361 1hgo

Iotal

130
12k
55
C12hg
1741
314
128
86

L2

e ——

3871

237



Statigtical Appendix 8.2

Estimation of numbers and age/sex structure of academic staff
and dependents

The nuwbers of academic staff employed by the University were
taken from the Development Plan, as adjustedl in the light of
current experience as 453 persons for 1976 and 902 for 1961i. A
breakdown by age structure does exist2 but this indicates that
the usual problems of recruitment for a new institution have
resulted in an age structure which is badly distorted towards
the younger age groups.3 On the grounds that the present staff
will age towards a more average type of pattern and that
recruitment for the more senior posts to be advertised in the
future, will also tend to help this, it has been assumed that
for 1976 and 1981, the age structure of the University's
academic staff will be the seme as the average pattern for

Scotland as a whole; this assumption is obviously more

defensible for the latter year than for the former orne,

Table {(a) to this Appendix applies the average proportions in
each age group for Scottish universities (1966 69) to the
1976 academic staff estimates for Stirling. o statistics

are available for Stirling or Scottish universities on

the male/female breakdown by age group or by total. This time
it has been assumed that the sex proportions of Stirling
academic staff will be the same as for all academic staff for
the U.K.;h these averaged out over 1G66-69 at 59% male and 117

female, but/..

Statistical Appendix T.1, table (a)

Court papers for session 1970-T1.

In some departments 75: of staff are under 30 years of age.
Statistics of Education ~ see table (a) for source details.

W R
c e e

o
—

-
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female, but this has been rounded to 907 and 107 respectively.
In table (a) these proportions have been applied to all age
groups for Stirling. Analysis of current record35 indicates
that all staff'6 are immigrant to the ares, so that no correction
is needed for the figures of table (a) when estimating the

addition to population in the Study Area by academic staff.

To calculate dependents, a similar type of assumpbion was
arplied to female staff as, previously, to female students.
It was assumed that female academic staff were either married
to male academic or other staff or were single and without
dependents; figures of 307 married to staff members and T0%
single were taken.T tarried female staff will be registered
as dependents elsevhere and, were deducted from the female
staff figures. To estimate the number of adult dependents,
given the assumptions made above, now involves only the
calculaticon of the number of male staff married. If this
follows the pattern by age of Scotland as a vhole, then
allowing for these average rates of divorce and widowhood,
the proportions8 of each age group of male staff who are
married, are given in table (b). From these it can be
calculated that, for 1976, the male academic statf'f will have
. 9 . . . . .
331 wives;” there will be no other adult devendents, given

: . \ . - . 10
the assumptions made above for female staff.

The same method was used to estimate the number and age/sex

structure of/...

5. See Statistical Appendix 7.3, table {(a)
. Rather less than 1% are non-immigrant and housing developments
£ P

locally should allow this pattern to continue with larger numbers.

7. DBased on current staff,

8. Annual Report of Registrar General for Scotland, 1969, table
H.2.2, p.29.

9. Again it is assumed that these will belong to the same age
age groups as their husbands.

10. This will cause some minor undercounting by not allowing for
parents etc who are dependents.



structure of children of academic staff as for child dependents
of sfudeﬁts. Given that ummarried female staff will have no
child dependents and that married female staff will be included
in married households for academic or other staff, there are
331 households which may or may not have children. From this,
it was estimated in table (c) that there will be 621 child
dependents, In table (d), on the assumption that these child
dependents would have the same age structure as for Scotland

s a whole, relative to the age of wale parents, the numberl
of children in the various age groups was estimated., Tinally,
the Scottish proportionsll for male:female over the various
age groups wereapplied to allocate the estimated numbers by

sex,

The final step wasto aggregate the figures for staff, staff
wives, and child dependents, to produce the estimated addition
to the local population from academic staff and dependents of

1,391 persons, as shown in table (e).

S

11, See table (d) for statistical sources.
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Table (a)

Estimated age and sex structure of full-time academic and regearch
staff, 1976

SCOtti?h% Academict Estimated sex structuret Single

Age proportions staffl . - Temale

(1966-69)  estimates @ 1€ Pemale  iars
20 - 24 3.5 16 1k 2 1
25 ~ 29 21.8 99 89 10 7
30 ~ 34 19.8 G0 81 9 6
35 = 39 15.h T0 63 T 5
ho - Lk 14,1 6L 58 6 L
4s - Lg S.L Lo 38 i 3
50 - Sk 6.6 30 27 3 2
55 and over 9.k L2 38 i 3
100.0 453 Lo8 45 31

Cources : * Statistics of Education, Vol. 6, 19060-67 table 60
1968-69 table 39
+ Development Plan Report, 1968, adjusted: Statistical
Appendix T.l, table (a)
Statistics of Pducation, Vol., 6, 1966-67 table 61
1968-69 table 38

++

Tavle (b)

Estimated age and sex of adult dependents of academic staff

lio. of Prope tion Estimated
hae male  pprieqr  mnber of
starlf wives
20 - 2k 1h 36% p]
25 - 29 89 Th 66
30 — 3k 81 83 67
35 - 39 63 8t 55
Lo - Lh 50 86 50
Ls - Lo 36 86 33
50 -~ 5k 27 86 23
55 and over 38 63 32
Lod 331

Sources : * Annual Report of Registrar General for Scotland,
1969, table N.2.2., p.29.



Statistical Avppendix 8.2

able (c)

e N T

=3

|

Estimated numwper of child dependents of academic

242

staff (1976)

HOUSEHOLDS

. Proportion Humber of Number of

Child dependents of total households children
With no child Loy 132 -
With one child 21 70 T0
With two children 25 83 166
With three children 10 33 330
With four children 3 10 Lo
With five children 3 15
100 331 621

Source : Sample Census 1966, Household composition, table 9,

P

Table (d)

.33

Estimated age and sex structure of child dependents of academic

staff (1976)
Proportion¥ Estimated
Age of total Number of Male+ Female+
children Children
0 -~k 344 211 108 103
5-9 37 230 118 112
10 -~ 1k 2k 1kg 76 73
15 -~ 19 25 13 12
20 ~ 24 1 6 3 3
621 318 303

Sources : ¥ Derived from Sample Census 1966, Household
composition, table 23, p.80

+ Annual Report of Registrar General, 196G,

Part IT, table N.2Z2.1l.
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Table {e)

Bstimated total numbers of academic staff and dependents, by
age and sex, for 1976

Age Male Female Total
0 - L 108 103 211
5= 9 118 112 230

10 - 1k 76 73 ko

15 - 19 13 12 25

20 -~ 24 17 9 26

25 - 29 89 73 162

30 - 34 81 73 154

35 - 39 63 60 123

Lo - Lk 53 sk 112

Ls - ko 38 36 Th

50 ~ 54 27 25 52

55 and over 38 35 73

726 665 1,391
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Estimation of population attributable to other staff and
dependents (1976)

The number of departmental (technical, clerical and secretarial
staff for academic services), administration and library staff
has been estimatedl as totalling 345 by 1976, In the absence
of any national average structurs for these grades of staff,
the current breakdown by age and sex at Stirling for 1970-T1
was taken® and this "aged” to 1976, on the basis of the
assumptions that recruitment over the period would follow the
current pattern and that resignations would affect mainly the
younger female grades. As can be seen from table (a), only

197 of employment in these grades is male, and 81% is female.

The next step was to estimate the breakdown of this group of
staff into persons who were previously resident in the Study
Area and persons who would be immigrants to the area.

In table (b) the number of immigrants were estimated by

staff grade; the broader groups of Departmental and “Others"
vere weighted by their composition and the immigrant proportions
of their sub-groups to give the estimated local components

of 47% and 88% respectively. This table indicates that of
the original 345 departmental, administration and livrary
staff of table (a), only 225 are relevant to the calculation
as immigrant population. Obviously, staff already resident
in the Study Area will tend to be Liased heavily towards the
Junior grades, with most of the senior staff being immigrants.

Ho figures/...

l. ©Statistical Appendix T.3
2. Accounts department records.
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No figures are available at the University to give local/migrant
breakdown by age; the only guidance is that it has been estimated
by the Administration that only 5% of senior appointments have
been filled by local residents, It is suggested therefore

that, while senior posts are not associated directly with

age, for the purposes of the estimates, all males aged 30 and
over and all females aged 35 and over should have a local
component of only 5% of their numbers. Of the remaining males,
it has been assumed that 20% of the group 20 - 24 and 10% of
the group 25 ~ 29 were previously local residents. Of the
remaining female staff it has been assumed that the local
proportions are 1007 of staff aged 15 - 19, 60% of those

aged 20 ~ 24, 4OZ of those aged 25 - 29, and 20% of those

aged 30 ~ 3&.3 Table (c) gives the adjusted breakdown

by age of male and female immigrants in the categories of

staff,

To estimate figures for adult and child dependents it is again
assumed that, as for academic staff, the proportion of males
married in each age group will be similar to the pattern of
professional workers for Scotland as a wholeh and that wives
will belong to the same age group ar +heir husbands; results
are given in table (d). For the female immigrant staff of

163 persons, it can no longer be assumed that all will be
single. Some will obviously be married to non~University
husbands who have moved into the area for other reasons. Few,
if any, will have moved their husbands and children into the

area to/...

3. While the proportions are quite arbitrary, they appear to be
"not unreasonable" to the administration.
4. Annual Report of Registrar Genersl, 1969, table N.2.2., p.29.



area to take employment at the University. Some, however, may
have been widowed or divorced and have child dependents;5
allowance can be made for theseh and it has been estimated
that this will account for only a further six households

with child dependents, given the estimated age structure of

female staff,

Child dependents are estimated as in previous Statistical
Appendices6 and come to a total of 66. In table (e) these

are allocated by age and sex.

Having estimated the numbers of administrative, departmental
and library staff and their dependents, the remaining direct
immigrant population stems from University work staff,
maintenance staff, groundsmen, porters etc., cleaners and
catering staff. Some of these grades7 are entirely local
resident, and in no case is there any great dependence on
immigrants to the area, From current recruitment records

it has been estimated that about L2 persons, all male, in

the maintenance, porters, work staff groups, will be

irmigrants to the area and about 15 persons, all female,

from catering staff. If current ape patterns apply to these

57 immigrants, they will have the age and sex structure shown
in table (f). Using similar assumptions as before, it has been
estimated that there will be 34 married male workers. Using
Sample Census figures for manual workers,S it has been estimated
that there will be 31 child dependents, allocated by sex in

the normel/...

4. Annual Report of Registrar General, 1969, table §.22., p.29.
5. In the absence of a questionnaire there is no satisfactory
way of estimating older dependents, €.£. parents,
6. In particular see Statistical Appendix 8.2, tables (c) and (ay.
7. Statistical Appendix 7.3
8. lousehold composition tables, table 11, p.bi3.
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the normal manner, %he total of “other staff" and their

dependents are given in the final column of table (f).

This allows, in table (g) the final aggregate of non-academic

staff and dependents to be estimated.9

9. Tables (c), (&), (e) and (f). The age group 50 and over"
for Administrative, Library and Departmental has been
split on current proportions.
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Table (a)

Estimated age and sex structure of Administrative, Departmental
and Library grades (1976)

Male Female
Percentage . Percentage ™ Total
Age cf total Humber of total Number Numbers
15 - 19 0.0 - 13.0 L5 L5
25 - 29 2.5 g 8,2 28 37
30 - 34 1.3 4 5.7 20 2k
35 - 39 1.9 T 8.2 28 35
Lo - Li 3.8 13 12.6 43 56
bs - Lo 1.9 7 3.1 11 18
50 and over 6.3 22 5,0 17 39
19.0 66 81.0 279 345
Table (b)

Estimates of immigrant persons in “other staff"

Istimated Estimated

Staff number as % local Imfégi?nt
at 1976% resident+ pvadt
Departmental 178 Iy oh
Administrative 11k 65 40
Library 53 35 3k
Others 478 88 57
823 225

Sources : ¥ Statistical Appendix 7.1, table (a)

+ Statistical Appendix 7.3, table (a), adjusted
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Table (c)

Estimated age and sex structure of Administrative, Library and
Departmental staff immigrants, 1976

Age Male Female Total
20 - 24 3 35 38
25 - 29 8 17 25
30 - 3k L 16 20
35 ~ 39 T 27 3k
4o - hLi 12 L1 53
s ~ kg T 11 18
50 and over 21 16 37
62 163 225

£3

able (d)

e

Lstimated number and age of wives

Age vales Propor?ion Numper of
narried vives

20 - 2k 3 36% 1

25 - 29 8 Th 6

30 - 34 L 83 3

35 - 39 7 o7 6

4o - kb 12 86 10

L5 - kLo 7 86 6

50 and over 2l 86 18

62 50
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Table {(e)

Lstimated age and sex structure of child dependents of Departmental ,
Administrative and Library staff

Proportion Estimated
Ape of total nunber of Male Female
- children
0~ L 34% 22 11 11
5- 9 37 2L 12 12
10 - 14 2k 16 8
15 - 19 ‘ 1
20 2k 1 1
66 34 32

Table (f)

"Other staff" and dependents (1976)

Age Staff deg2232nts de;z;iznts Total
Male Female (wives) ale Female Male Female
0 - L 6 5 6 5
5= 9 6 6 6 6
10 - 14 3 3 3 3
15 -~ 19 1 1 1 1
20 - 24 - - - -
25 ~ 29 6 3 4 6 7
30 - 3k L 3 3 4 6
35 = 39 6 1 > 6 6
Lo - Lk 8 b 7 8 1l
L5 ~ ko 5 2 b 5 6
50 ~ 5k 8 1 7 8 8
55 and over 5 1 il 5 5
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Table (g)

Estimates of non-academic staff and dependents (1976)

Age HMale Female Total
0~k 17 16 33
5- 9 18 18 36

10 - 1k 11 11 22

15 - 19 3 2 5

20 - 24 L 36 4o

25 = 29 1k 30 Ly

30 - 34 8 25 33

35 ~ 39 13 39 52

ho - L4i 20 62 82

45 - Lo 12 e3 35

50 - 54 19 27 L6

55 and over 15 20 35

154 300 Lé3

no
A\
bt
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Istimates of immigrants to secondary employment and dependents,

£1976)

It has been estimated previouslyl that, excluding the workers
employed on the construction of the University campus, secondary
employment of between 850 in the lower and 1,650 in the upper
case will have been generated by the University by 1976.2

The effect of this secondary employment on the Study Area will
depend upon the immigrant component of these workers. It is
argued here that this will depend on the type of employment
generated. Additional employment in, say, the services sector
for females ig likely to ve met mainly, if not entirely, by
females already resident in the Study Area;3 immigration is
more probable to male employment in secondary jobs created

(or to replace males who have transferred from within the

Study Area to this work).

The first step is therefore to estimate the male aud fomals
proportions of the additional jobs generated by 1976, In
table (a), earlier figures for the hreakdown of employment

by expenditure pattern24 were used to allocate the secondary
employment by 3.I1.C. Order; using U.K. average male/female
proportions for these Orders, it we s estimated that about

55% of the secondary employment in both lower and upper cases
would be for males and 45% for females. Taking the previous
assumption that all female employument would be recruited from

residents, or/...

1. Statistical Appendix T.h,

2. Table 7.6

3. or whose hushands have moved into employment at the University
or elsewhere in the Study Area, 1l.e. these females have
already been counted elsevhere as ilmmigrant dependents,

L, Statistical Appendix T.5.



residents, or from families who have migrated into the area for
male employment, then it was estimated that only LG5 male
workers in the lower case and 900 male workers in the upper case

would be immigrants to the area.s

Secondly, estimates of the age structure of male immigrants

wvere made to allow further estimates of adult and child dependents.,
It was assumed that the male immigrants to employment would

be aged between 20 - 6&6 and that their age structure within

this range comformed to the Scottish migration pattern.7

In tabtle (b) the lower and upper case male immigrants were
allocated by age group and it was estimated from this that

there would be 341 wives in the lower case and 659 wives in the
upper case.8 Using the same approach as in previous Statistical

9 that there would be 227 children

Appendices, it was estimated
in the lower and 443 children in the upper case, In table (c)
these are shown by age group, again using the method taken

. 10
previously.

Finally, in table (d) the estimated total immigrant population
of workers and dependents associated with the secondary growth

from the University, are given for both lower and upper cases.

5. see footnotes 14 and 20 in the chapter.

6. the 15 - 9 group will contain dependents rather than workers
and these will be counted as immigrant population elsewhere,

T. see Statistical Appendix 4,1 (table c)

8. some of whom will obviously take jobs in the secondary
employment female section,

9. Family size for junior non manual workers, i.e. clerical,
sales etc., Sample Census, 1966, Household Composition,
table 11, p.b3.

10. Sample Census, 1966, table 23, p.80.
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b

table (a)

SRS Rl S

Estimates of male:female proportions in employment

25k

generated (1976)

Kstimated

Hational

5.1.C. order indirect® proportion to. of %o. ot
males females
employment males+
IIT Food 26 57 2% 15 11
XVII Construction 68 93.5 6l L
XVIIT Gas, electricity 26 86.1 22
XIX  Transport 17 83.0 14 3
XX Distributive 450 Lh,6 201 2h9
XXIII Mise. services 127 k3.5 55 72
XXIV Pubtlic Admin. 136 69.0 ol 4o
850 557 Lés 385

Sources : ¥ Table 7.6 and T.7

+ D.E.P, Gazette, June figures 1G67-%
Table (b)
Estimates of adult dependents of secondary workers

Lover_ case Upper case

A Proportion No. of Ho. of No., of No. of
- of total® males wives+ males wives+
20 —~ L 19 88 32 17 62
25 -G 21 98 73 189 140
30 -~ 4 22 102 85 198 164
35 - 9 13 60 52 117 101
4o - k 11 51 Ly 99 85
4s - 9 T 33 28 63 5l
50 - 4 L 19 16 36 31
55 - 9 2 9 7 18 15
60 - & 1 5 L 9 T

100 L¢s 341 500 659

Sources : ¥ Statistical Appendix 4.1

o ann

+ Annual Report Registrar General for Scotland 1469
table N.2.2.
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Table (c)

Estimated age and sex structure of child dependents

Lower case Upper case
Age Male Female Male Female
0~ L Lo 37 78 T3
5~-9 43 L1 84 80
10 -k 28 26 54 52
15 ~9 5 5 9 9
20 - 4 1 1 2 2
117 110 227 216

Table (4)

Estimated total immigrant population from secondary cmployment
by age and sex (1976)

Lowver case Upner case

Age Male Female Total Male Female Total

0 - L Lo 37 77 78 73 151

5 -9 43 b1 8L 8l 80 164
10 - 4 28 26 54 5L 52 106
5 -9 5 5 10 9 9 18
20 - L 89 33 ize 173 6l 237
05 - 9 48 73 171 189 140 329
30 - 4 102 85 187 108 16h 362
35 -~ 9 60 52 112 117 101 218
ho - L 51 LY 95 99 85 184
45 - 9 33 28 61 63 54 117
50 - k4 19 16 35 36 31 67
55 - 9 16 18 15 33
60 = h 5 h 9 9 T 16

582 451 1,033 1,127 875 2,002

1
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Estimation of population impact by 1981

While the students counted at 1976 and their dependents will
have left and been replaced by other students by 1981, the
original immigrant staff for the University and secondary growth
will remain in the Study Area over the periodl. These latter
immigrants will have to be aged for 1981 and adjusted for births
and deaths over the period. The final aggregate figures for
1981 will be gained from adding to the 1976 immigrant population
the new 1981 figures for students and dependents and the figures
for additional employees immigrating to the area over the period

1976-81 and their dependents.

The 1976 immigrant population, excluding the students and their
dependents have been processed through the population projection

model2 for the quinquennium, with deaths by age group estimated

from the survival factors and births from the fertility factors used for
the Study Area projections3. The resultant male and female

populations from this cource by 1981 are given in columns (1) and

(5) of table (a) for the lower case and table (b) for the upper case.
From these, it can be seen that the population total of those

earlier immigrants will be between 3,208 and 4,291 by 1981.

The student population and ite¢ dependents by 1981 has been
estimated as follows. The overall number has been taken from the
Development Plan figures as 5,950 undergraduate and 1,000 postgraduates.

It has/...

1. this assumes no turnover from existing immigrants—- where
replacement has occurred, there will obviously be a source
of error from this in the age structure and possibly
dependent numbers.

2. Statistical Appendix L., Projection 2 type model, with zero
migration.

3. see Chapter L and Statistical Appendix 4.1 and 4.2 for these
values and an account of their operation.
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It has then been assumed that a similar proportion of these wiil

be immigrant to the Study Area as in 1976 and a similar proportion
commutors into the Study Area. Given similar age and sex patterns
as for 1976, with similar proportions married and similar family
size, age and sex structure,h it hasg been estimated that the total
population from this source by 1981 will amount to 7,925 persons.
The breakdown by age and sex appesrs in columms (2) and (6) of table

(a) and (b).

The third step in the oversll calculation is to estimate the
additional members of staff at the University who will immigrate

to employment over the period 1976-8l., The difference between

the estimates for 19'{65 and 19816 amounts to 539 academic staff

and 878 additional non-academic staff. If the same migration
patterns apply within these two staff categories as for 1976 and

if similar assumptions are made7 concerning age and sex distribution
of staff, proportions married, family size age and sex structures

of dependents, then it can be estimated that 522 immigrant academic
staffB will have 1,133 dependents and that 301 immigrant non-academic
staff will have 193 dependents, overall, for directly employed
immigrant staff of 823, there will be 1,326 dependents. These figures
are shown by age structure in table (c¢) for male staff and male
dependents and table (d) for female staff and dependents, column 1

in each table.

see Statistical Appendix 8.1 for these proportions.

see Statistical Appendix T.1.

Development Plan Report, Appendix C.

see Statistical Appendix 8.2 and 8.3 for these proportions.

the lower academic staff figure shows that in some cases
husband and wife will work at the University: female
academic staff have therefore been taken out, if in this
category and will appear in the dependent figures.

-

L~ W&
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Fourthly, an estimate must be made of the new immigrants to
secondary employment generated by the University nver the
period 1976-81. The number of indirect jobs has been estimated9
earlier as 1,600 in the lower and 3,100 in the upper case, i.e.
an additional 750 to 1,550 over the period. A problem arises as
to whether similar immigrant/resident patterns can be assumed for
1981 as for 1976, mainly on the grounds that growth up to 1976,
or even in non academic employment over the later period, could
well deplete badly any remaining slack in the labour marketlo.
However, current house construction developments in the area suggestll
that population growth from other immigration sources is probable,
50 that additional labour reserves should become available to some
extentle. To take some account of this, the immigration components
for secondary growth have been increased a little, from 55% to 65%
of total jobs. Then, assuming the same patterns of rge, sex
distribution, marriage and family size etc., it has been estimated
that the additional migrants (of 500 to 1,000) will add about 610
to 1,220 dependents to the population of the Study Area by 1981.
In tables (c) and (d) the total immigrant population from secondary
growth employment increase over the period, is added to direct employment,
for both lower and upper cases, (columns (2) and (4) in each table).
This provides an estimate of new immigrants, excluding students, of
between 3,259 and 4,369 by 1981 (columns (3) and (5) in each table).
These figures are then taken from tables (c) and (d) and placed

in columns (3) and (7) of tables (a) and (b).

This allows an ertimate to be made that, by 1981, the impact of the
University on the local population will be to add between about

14,500 and 16,500 persons to that population.

9, see tables 7.10 (a) and (b).

10. see Chapter k.

11. see Statistical Appendix 4.1.

12. but some of these may well be absorbed in response to other
growth forces within the Study Area.
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Table (&)

Lower case

. generated by University by 1981

Males Fegusles

age ,E..wﬂu..sww students new Total joriginal |students new Total

migrants by migrants migrants by migrents

less 1981 1976-81 less 1981 1976-81

students students

(1) (2) (3) (4} (5) (6) (1) {8)
0= I 186 135 186 507 173 127 178 478
5= 9 164 127 20k Lgs 155 127 194 V(S
10~ 178 55 131 36k 171 55 126 352
i5-9 115 1530 25 1670 110 1030 23 1163
20-4 21 24o1 119 2541 19 1165 88 1272
25-9 109 372 225 T06 78 269 199 5h6
30-4 200 127 213 5L0 175 135 205 515
35-9 189 a7 153 hog 182 95 172 hhg
Lo-4 13k Lo 146 320 150 kg 180 378
Ls-9 126 - 92 218 158 99 257
50-4 80 Th 154 85 7 162
55-9 61 57 118 55 55 120
60~4 56 19 15 60 19 79
65-9 4 L Y b
1623 LBTh 164k 81k1 1585 3051 1615 6251
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Table (b)

Estimates of total population from the University by 1981

Upper case
Meles Females

age original , students new Total , original , students new Total

migrants by migrants migrants by migrants

less 1981 1976-81 less 1981 1976-81°
students students
(1) (2) (3) (&) (5) (6) (. /(8

c- b 250 135 228 613 23k 127 218 579
5- 9 202 127 251 580 191 127 238 556
10-4 219 55 161 L35 210 55 15k k19
15-9 1k 1530 31 1702 136 1030 29 1195
20-4 25 2ko1 214 2640 23 1165 124 1312
25-9 ., 193 372 330 895 109 269 278 656
30-4 290 127 323 740 2h2 135 296 673
35-9 284 87 216 587 261 95 228 584
4o-h 190 L0 200 430 198 L8 227 W73
45-9 173 128 301 198 129 327
50-4 109 ok 203 110 ok 204
55-9 7 67 ikk 80 63 143
60-4 6l 25 89 68 23 91
65-9 8 8 6 6

2225 L8Th 2268 9367 2066 3051 2101 7218
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Table (c)

Estimated population of immigrant staff and dependents (1681)

Males
Direct Secondary "Lower”  Secondary ' Upper”
Age Staflf lowver Total upper Total
(1) (2) (3) (4) (5)
0 -4 1k L2 186 8l 228
5-9 157 b7 20k ok 251
10~ 4 101 30 131 60 161
15 - 9 19 6 25 12 31
20 ~ 4 2k 95 119 190 21k
25 ~ ¢ 120 105 225 210 330
30 ~ & 103 110 213 220 323
35 -9 90 63 153 126 216
ho ~ k4 92 54 146 108 200
b5 - 5 56 36 92 72 126
50 - 4 54 20 Th Lo ol
55 - 9 L7 10 57 20 67
60 -~ 4 13 6 19 12 25
1,020 Goh 1,644 1,248 2,266
Table (d)
Temales
Ape Direct  Secondary "Lower'"  Secondary  "Upper"
e Staff lower Total upper Total
(1) (2) (3) (4) (5)
0~k 138 Lo 178 80 218
5~ 9 150 Lh 154 86 238
0 -4 o8 28 126 56 15k
15 - 9 17 G 23 12 29
20 ~ k4 52 36 86 72 12k
25 - 9 120 79 199 158 278
30 ~ k4 11k 91 205 182 296
35 - ¢ 116 56 172 112 228
4o - b 133 L 180 ol 227
b5 - 9 69 30 99 60 129
50 - 4 ) 17 7 34 ok
55 - 9 b7 8 55 16 63
60 - k4 15 4 19 8 23

1,129 L86 1,615 972 2,101
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