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Inbour Migration from Agriculture : A Regional Econometric Analysis

I, INTRODUCTION

One of the most persistent post-war labour movements has been the continuing
outmigration of hired labour from the United Kingdom agricultural industry. The
consequences of this outmigration may be examined from many angles. It has, for
exampie, far reaching effects on overall farm st:ucture, tending to produce in
Britain the family fa?m set up found iﬁ the U.S.A. and many Euroﬁean countries
which may in the long run inhibit the necessary flexibility of the industry as
the farm families are much less mobile than hired workers. On the indusfrialvside

migration from the farm provides & continuous source of labour, designated by

Kuzets (11) the "factor contribution" of agriculture., This is explicitly recognized

in the National Plan (13) where it is thought agriculture will cqntinue to release
substantial manpower resources (over 20,000 per annum) and so help in closing the
"manpower gap" expected during the plan period.

The basic aim of this paper is to explain (the year to year) variability
in the outflow of labour from egriculture. By this is meant people switching their
Jjobs from agricultural to some other (undefined) sector of the economy, This need
not involve migration in the geographical sense in that it may be possible for a
farm worker to stay in the same house or area even after cnnging jobs,.for the
distinction between rural and urﬁan commnities is-not so stark as in many other
cduntries where job-transfer does really imply rural exodus. The study is essentially
a short rﬁn anelysis involving predominantly economic variables. Othér fectors such
as housing, irregular hours and lack of promotion prospeqts, whilst taking on

economic importance in the long run will assume'only limited variability in this short
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run context.1 Thus the variables used~in this study are derived from quantitative
data on employment, unemployment, wages, prices, age and education; regionzl
differences in migration patterns remaining unexplained by the quantitative economic
variables mey reflect regional differences in the socio-economic variables.

It is only justifiable to éarry out the apalysis at a regional level if the
use of national aggregate statistics conceals important regional differences. On this
bagis it is hardly‘necessary to look further than regional unemployment rates to
justify the regional basis of the study, but examination of the other variables,
especially earnings, substantiates this reasoning, Similarly the increasing awareness
of regional problems and the beginnings of explicit regional policies which have
implications for the labour transfer process also point in favour of a more
disaggregated analysis then would be possible using national data. When the factors
undeflying the large trensfer from agriculture are isolated and the parameters of
the relationship estimated this will aid in understanding the mechanisms of labour
ad justment and the implications of govérnment policies.

The basic unit of study is the Ministry of Labour Region. The time-series is

limited by the lack of regional sfatistics2 and the bulk of the study concentrates

on the period 1960-64. This period is too short for a separate analysis of each

region and therefore regional data is pooled using the covariance technique.

The im ogtance of these socio-economic factors has been documented by Cowie and
Giles (2).

The data used in this study forms part of a Bulletin produced by the authors (4)
which is aveilable on request and which will therefore not be presented here.




-3 =

The analysis is concerned with the migration or job-transfer of hired workers

and not farm families, for which little data is available. The megnitude of
outflow may be seen from Table 1. Over the period 1960-64 the number of full time
hired regular workers in agricultﬁre inAthe U.K, f»ll from 504,695 to 414,389, a
drop of 17.9 per cent. At the regional level Wales experienced the biggest
percentage outmigration, 22,9, and the North, 14.4 per cent., the smallest.

Table 1. Hired Regular Full Time Asricultural Emplovees by Region 1960-64

Year 1960 | 1961 | 1962 1963 1964 || Percentage|| Actual .
, decline decline
Region | | 1960-64 || 1960-64

London and 66,145 61,952 59,071 56,830 | 52,608 20.5 13,537
South East _ :

Eﬁstern and 96,207 92,156 | 89,327 | 84,261} 79,609 17.3 16,598
Southern

South West 52,236 | 49,427 | 47,268 45,696 | 42,550 18.5 9,686
Midlend 59,977} 56,219 | 55,121} 53,905 | 49,963 16.7 10,014

Yorks and .| 53,306 50,073 | 48,781| 48,132 | 43,701 18.0 9,605
Lines. '

North West 22,546 | 21,529 | 20,936 | 20,518 19,283 14.5 3,263
Northern 29,820 28,402 | 27,604 26,941 | 25,515 14.4 4,305
Scotland 66,988 | 65,634 | 62,200 | 59,600 | 55,685 16.9 11,303
Wales 26,262 | 23,875 | 22,399 | 21,823 | 20,244 22.9~ 6,018

Northern ‘ 32,6951 30,091 | 29,700 27,206 \25,580 21.8 7,115
Ireland

United 504,695 | 478,854 1458,909 | 442,968 | 414,389 17.9 90,306
Kingdom ‘




II, THE MODEL

In recent years the dynamic adjustment of the demend for and supply of hired

labour has consistently produced a lowef”level of employmeﬁt in agriculture. The
labour transfer from agriculture repreéents onc component of this interaction. The
continually declining level of employment may be accounted for by three factofs -
migratioﬁ, unemployment and the recruitment-retirement balance.1 However, it is also
possible to define the transfer in terms of the change in employment plus unemployment
which is an improvementvfrbm the labour supply side but is not so relevant to demand
or "push" factors,

The dependent variable to be explained in this study is the variation in outflow
of labour frombagriculture regionally and over time during the period 1960-65, The
variables used in the analysis will be mentioned briefly here and analysed in more
depth later to explain why they are relevant and assess past results incorporating
these variables. The variables are:

M pe?centage change in the agricultural labour force

U : percentage industrial unemployment

.ﬁ : percentage change in U

W : ratio of agricultural earnings to industrial earnings

I ¢ a measure of industrialization

: a neasure of the age of agricultural workers

We are not here concerned with the retirement component on which data is limited,

Our estimetes of migration will reflect variations in both recruitment and retirement
policies followed by farmers. Agriculture's failure to recruit labour has similor
implications for other sectors as the actual movement of womnkers who ere already
engaged in agriculture. The migration estimates will contain some workers who are
actuslly retiring and are not available for alternative employment. Workers not able
to find alternative employment will usually register as unemployed.

(
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E : a measure of the education levels of agricultural workers

ratio of agricultural earnings to agricultural product prices

technology level in agriculture

¢ regional variables

analysis takes the form of a single equation model

M = £(U; fr; Wy Ny A; Ej ‘P; T; R)
to be estimated by least squares regression procedures,

It will he noticed that the variables are predominantly supplyl variables, only

P and T being demand or push variables. waever, it is possible to regard the
migration or job-transfer as entirely a supply or pull phenomenon. For example
if T is regarded as reflecting increessing awareness of opportunities on the part
of farm workers rather then labour productivity this varieble then becomes a supply
variable., Similarly it’may well be’that P should not enter the formulation directly

in that if the ratio of agricultural earnings to agricultural product prices rises,

whilst this will cause & push of hired workers from agriculture, the push will result

firstly in unemployment in agriculture and only later in migration and/or job trensfer
- the latter step depending on employment and earnings conditions in the industrial
sector,

~ Two basic models will be presented. TFirstly, Model 1, where all the regional

data are pooled (9 regions over 5 years giving 45 observations), Secondly, Model 2,

1. TFor an example of a model estimating supply eguations for hired agricultural labour
see Tyrchnieywiez and Schuh (17). They formulate a model for nine regions of the
United States individually whereas we are forced to pool information because of
lack of data, We do, however, estimate the relationship between migration and
industrial unemployment for individual regions over the period 1950-63 (Model 3),
as an extended series of data is available for industrial unemployment by regions.
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where regions are split-up according to their deviation from the base region as
indicated by regional dummy variables. In addition Model 3 will present results

using extended time-series for individual regions.

The Variables

Dependent Variable

Anmual percentage change in the hired agricultural labour force (either defined
as (i) employment plus unemployment {ﬁ} or (ii) employment (M) 2,1

It was felt better to use only full-time workers and exclude casuals and part time
workers as full time employees are the important ones from a manpower gap viewpoint,
Also there are problems of availebility of statistics and which weiéhts to use if
different categories are to be aggregated, especially as movements in -the number of
casuals and part-time workers moy be seasonal, reflecting random weather conditions.
Similarly farmers are excluded because no annual figures are available.2

Explanatory Varisbles

Availability of alternstive employment ovpvortunities (U or U-UV),

An historical relationship has been observed between the rate of off farm

migration and the business cycle (1), (15). In this annlysis percentage regional

~—

1. Thus M is defined as (E + U) .- (B + T) i - 100 and M is defined as E, = B, . . 100

t £l
. (B + U)Jc_l Et_l

where E represents employment and U unemployment. Neither definition is perfect;
M represents the change in labour offered to this particular labour market and
is therefore better from the viewpoint of supply veriables, whereas M represents
the change in labour actually demanded, (In fact to be absolutely correct the
definition of M should include unfilled vacancies (UV) also but these are not a
"hard" statistics and are therefore excluded).

The Ministry of Labcur uses a constant figure, unchanged since 1957, for farmers
when estinating the total labour force in Great Britain,
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aggregate unemployment (U) and unenployment minus unfilled vacancies (U-UV) are
used to reflect alternative opportunities, aﬁd experiments are made wifh various
lags. The expected sign of the relationship is negative. Sjaastad (15) suggests
a better reflector of off—farﬁ employment opportunities would be the level of
unenployment and vacancies in industries to which migrants move but use ofrsuch
a series is not possible because virtually no information is available on inter-

industry labour movements in the U.K.l

Percentage rate of chanze of slternative ovpportunities (ﬁ).

This variable may be regarded as an expectations variable. A negative sign
is hypothesized between M and ﬁ; thus if unemployment is rising even if the level
is low it is hypothesized that this will act as & brake on migration as potential
migrants will expect more difficulty in finding alternative employment and postpone
or abandon their intention to move, This brake on migration will be heightened if
“last hired, first fired" agreements are in operation in thoseindustries such as

construction, to which migrants are likely to move.

A measure of industrielization gH}.
\

Whilst the study pools informetion from all regions and does not fit individual

relationships for specific regions it is assumed that the bulk of migrants remain

in the same region or are influenced in their decision about moving by conditions

in their own specific region, Statistics on geographicel migration patterns in

1. Some limited evidence (unpublished) suggests construction and services to be the
major recipients of farm labour.
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the UK. are limited but Johnson (10) found that in the U.S.A. over 1935-40

60 per cent. of egricultural migrants remained in the same state and 20 per cent.
moved to contiguous statesf Similarly e pre-war U.K. study (12) found most

migrants only moved short distances. Thus it is thought that the higher the local
level of industrialization the greater is the pull exercised. The variaeble was
calculated as the agricultural employees in any one region as & percuntage of the
total employees in that region averaged over 1960-64. As well as representing the
level of industrialization in a specific region it is also a "proximity" varisble -
the lower the ratio of agricultural industrial employees the greater the "density"

of non-farm activities and the less distance potential migrants should have to

travel to find a new place of employment, /A more accurate proximity variable might
define N as the percentage agricultural labour in rural areas (i.e. excluding conurbg-
tions); whilst this variable is available from the 1951 Census it is not'availaﬁle

for 1961 and therefore is not used. Whether the variable is considered as a proximity
or industrialization variable the expected sign of thevregationship between M and ¥

is negative,

Ratio of agricultural esrnings to industrial earnings QWZ.

It is thig variable which limits the time series to 1960--64, regional industrial

earnings only being published since 1960.l Whilst previous studies, (9), (14) have

\

1. Agricultural earnings are not published on & regional base but the Ministry of
Agriculture provided us with a limited series.
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found a significant negative relationship between this variable and migration.

Bishop (1) obtained a gignificant positive relationship for the U.S.A. over 1920-59
and explained this by saying increased agricultural earnings gave the necessary
capital for migration. However, lack of capital is not felt to be a major conéﬁraint
in the UK, over the period considered as the level of unemploymenf in the majority
of regions has been absolutely low. Therefore because of the proximity of alternatives
migrants have not needed a‘stock of funds which they can dissipate whilst waiting forv
non-farm employment, Similarly if the hypothesis that no (or small) geographical
movement is involved is correct, lack of capital again does not appear to be a
barrier to migration, exoépt in outlying regions which have consistently low labour,
and it is therefore expected that as the ratio of agricultural earnings to industrial

earnings declines the level of migration increases.l

Ratio of egricultural earnings to agricultural product prices (P).

Itis hypothesized thaet as unit labour costs rise relative to product prices

the farmer has an incentive either to substitute capital for labour (assuming the

price of capital does not‘rise so rapidly as that of labour) or reduce planned output.‘

In either case this will result in a push of hired labour from the land and leads to
the more general hypothesis that incresses in guaranteed prices of agricultural

products hinders migration., This is precisely the result found by Winkelmen: (18)

1. Agsin, a better variable might use industrial earnings in industries to which
migrants move but this is not constructed because of lack of information on the
jobs of migrants.
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and Schuh (14) in U.S. studies. Both concluded that those policies which have the
effect of raising farm income tend to mainﬁain a larger number of people in
agriculture than would otherwise be there. Thus a positive relationship is

hypothesized here between P and M.l

Ace (A).

The age variable is defined as the percentage of occupied farm population who
were between the'ages of 15 and 34 in 1951. Conceptually a better figure might have
been this age group in 1961 but it is likely that most migrants fall into the age
group considered (being aged between 24 and 43-in 1960)2 This is a similar variable
to that used in two recent studies of off-farm migration in two regions of the U.S.A.
(7), (18). Diehl (7) found thet if a region had 10 per cent. more people 10-24 years
old than the national average it may be expected to have a migration rete of 3% times
the national average. Similarly we hypothesize the rate of migration will be higher

in those regions with a higher than average pronortion of occupied farm workers in

the younger age groups,3 (see Table 2 for details).

1. Regional agricultural product prices are not calculated or published by the Minisﬁty
of Agriculture. The method of construction of such an index on a regional bese is
reported in the Statistical bulletin (4). It is because of the difficulty of
construction that the push variable relating regional agricultural earnings to other
regional input prices does not appear in the study.

It was not possible to use 1961 as the Census Report for that year does not give a
regional breakdown of the age structure of the occupied persons by industry group.

A conceptual problem arises here as our definition of migration includes retirement
as one component and it is likely that the higher the’ proportion of older age-groups
by region the larger will be the retirement and this will boost the "migration"
figures., However, it is here assumed that this is outweighed by the positive
association between young age groups and migration.
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Table 2 : Age Structure and Educafional Levels of Hired Agricultural Wbrkers

bv_Region

Region ' Educa’cion2

London and South East 10.9
Eastern and Southern : 8.7
South West 10.9
Midlands - 8.7
Yorks, and Lincs | 7.5
North Vest ' 6.9
North : T3
Scotland 6.0
Wales

N, Irelend

Education (E).

The variable is defined as the proportion of occupied agricultural workers who

3

had attained & terminal education age of 16 or over in 1951° and is set out in Table 2.
It is hypothesized that the earnings and employment potential outside agriculfure is

greater for betler educated migrants ond a positive relationship is hypothesized between

The age variable is defined es the percentage of occupied farm population who were
between the ages of 15 and %34 in 1951.

- The education variable is defined as the proportion of occupied agricultural workers
Wwho had attained a terminal education age of 16 or over in 1951.

It was not possible to use 1961 for reasons explained when discussing the Age
variable, ‘ . ’
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the rate of migration and level of education.l This positivé relationship is likely
to be enhanced by regarding education levels gs reflecting probable awareness of
information about alternative employment; the better educated the employee the more
aware and concerned he is likely to be about prospects in industry.

An examinationvof Table 2 shows that in England those regions which have the
highest proportion of relatively younger workers (Midlands, Yorkshire and Lincolnshire,
Horth West and North)‘also have the relatively least well educated agricultural iabour
forces; similarly those regions which are relatively well endowed with older workers
(London and South East, Eastern and Southern, South West and Wales) have a relatively
better educated labour force. It may be hypothesized therefore that the net effect of
these variables on migration will opérate to cencel each other out. Whilst it is
surprising that regions with 2 high proportion of young workers also appear to be
regions of 1ess cducational attainment it mey be partly explained by the fact that

the 1944 Education Act had only a limited time in operation by 1951. Therefore if

it were possible to calculate these age and education variables using 1961 data it is

likely that the situetion would be reversed and there would be a positive relationship
hetween a young age structure and educational attainment by region, The 1951 position
may also partly result from relatively active labour trensfer from some regions leading
to an older age structure. If we say that education is pertly responsible for this high

outflow then we are left with a positive association between educational levels and age,

1. Gisser (8) points out that better educated workers may be "better off" in
agriculture because of this attribute but finds the positive migration aspect
outweighs this.




Productivity (T).

This variable is represented by trend with a value 1 in 1960 rising to 5 in
1964 in each region., It is aimed at reflecting the continuous stream of improved
technology available to farmers. Thus it is hypothesized that agricultural labour
productivity is determined exogenously though it may be influenced by, among other

things, the state of the labour market. A major limitation in uéing this trend

variable for each region is that it does not allow for the fact that the rate of

increase of labour»produqtivity moy be different between regions : for example it
is likely that regions specializing in crop production have experienced more rapid
rates of productivity gfowth than livestock producing regions,

We hypothesize'a posgitive relétionship between productivity and migration.
This moy be looked upon as & push or pull varisble depending on the causal relationship,
It is a "push" vyariable if, given & constant land stock, as labour productivity rises
farmers are induced to push labour from the land, Alternatively it is a "pull" varisble
if, as labour leaves the land farmers replace this labour by capital 80 increasing
the productivity o1 those workers remsining. In either instance the & priori sign
of the relationship between I and T is positive - in the second case productivity

being really a function of nigration,

Regional Variables (Ri).

These variables are called dummy variables and allow for shifts in the migfation
relationship between regions, The variables toke the value zero or one according

to whether the particular observation is from that specific region. These variables

impose the same slopes for the relationship, say between M and.U, but allow for
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different intercepts. Thus it i& expected %hat for any given level of

unemployment the regions will have different leﬁels of migration because éf

factors peculiar to individuel regions which are not quantifisble individually

but are reflected in the composite varieble for each region (i.e. the regionsl
dunny variables), For example they may reflect a propensity to migrate in response
to.factors operating outside the particular region. The coefficients of these
regional variables will be suggestive of further hypotheses aimed at explaining

regional differences in migration.




ITI, THE RESULTS
~ The analysis tekes the form of single equation, least squares regression applied.

to observations from the ten Ministry of Labour regions of the U.K. over the period

1960-64.,

Model 1

In this model informstion is pooled from all nine regions of Great Britain,
giving 45 observations and regional migration is explained in terms of regional
varicbles, The results of the various formulations of Model 1 are included in
table 3, All the equationé except (3) being linear relationships Ut performs
better then other indicators of alternative employment opportunities (lagged
unemployment and measures including unfilled vacaﬁcies) and is the only indicator
reported here. The coefficient is significantl when the variable is used alone or
combined with regional dummy variables but loses its significance when incorporated
in equations involving WV and P, Whilst this may be partly explained by e direct
relationship betwesn U and W (in thet if unemployment rises industrial earnings
increase less rapidly and the W ratio rises) the zero order correlation coefficient
between these variebles is bnly 0.32. If equations (1) and (2) are compared it will

be seen that in equation (l) the coefficient of U, is 0.74, indiceting & limited

t

response to changing unemployment, and R2 is only 0.115., The inclusion of the regioncl

dumny variables in eguation (2) increases the. size of the coefficient of Ut to0 2.8

1. A wveriable is here considered significant if the coefficient is at least twice
the standard error. This roughly corresponds to the 5% level with these degrees
of freedom. :
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Table 3. Regression Equations Explainine Regional Transfer of Labour

from Agriculture (ﬁ). Model 1

Equatidn ' 2 31

Coefficient of

Constant 5.9559 8.0841 1.5241 41,4110 49.8995 19.0347 37.7738
(0.6429)*(1.0510) (0.2408) (13.4355) (16.6767) (7.9791) (14.6520)

~0.7419 -2.8235 1,668l -1.3%3430 -1.7933 =0,1123 ~0,7949
(0.3133) (0.6760) (0.3569) (0.8439) (0.896%) (0.3261) (0.8852)

-0.0183 -0.0188 =0.0246 -0.0202
(0.0082) (0.0080) (0.0072) (0,0091)

~0.6706 -0,5591 -0,2015 ~0,6080
(0.2042) (0.1992) (0.0090) (0.2104)

0.1023 0.0294 0.0914
(0.0306) (0.0273) (0.0335)

-0,0695
(0.1192)

1.0246
(0.7326)

H(%ﬂwn&%ﬂMm) . -0.8971 -0.1009  1,0877 0.8168 0.8721
(1.1842) (0.3387) (1.1175) (1.1028) (1.2318)

r, (South West) 0.5449 0.4751  6.2804  5,4018 5.477%
» (1.2115) (0.3602) (1.9983) (1.9375) (2.1055)

v (Midlands) -0.5481 0.2518  1.578%  1.9243 1.2719
(1.1851) (0.3383) (1.2637) (1.3774) (1.3826)

2, (Yorks ard Lincs) -0.2819 0.0456  3.6573  2.9173 , 3.0746
(1.1969) (0.3477) (1.5482) (1.4984) (1.6540)

rs (North West) 1.7959  0.9039  4.8947 5.6205 3,8846
(1.3981) (0.4345) (1.5806) (1.870C) (1.7026)

Ar6»(North) T : - 4.,1284 11,4847 4,9843  -4.4459 3,4923 -
- (1.8278) (0.5303) (1.8074) (1.7136) (1.9513)

T, (Scotland) ; 5.4249  1.7933 7.4716  6.3699 5.6540
, . (2.0194) (0.5685) (2.0577) (1.9160) (2.2089)

rg (Vales) 4,5508 1.5092  3.9114  3.6521 2.9289
- (1.5500) (0.4796) (1.5186) (1.4703) _ (1.6523)

Ty (N, Ireland) : 5.8188
, : (5.8725)

RZ .115 ,392 .446 .652 .669 .428 .538

Von Neumann Ratio 2.57  2.64 2. .52 2.87  2.58 2.9

1. Double log relationship : 1og'ﬁ =f (log Ut’ T)oe oo r8).

* The figures in parenthesis are the standard errors of the estimated parameters.

(




indicating a much greater response. This may be explained by the fact that variations
in U in specific regions cause big changes in outmigration but dlfferent regions
adjust at different "levels". The high unemployment regions have larger significant
positive dummy coefficients (i.e. significantly different intercepts from the base
region Ro (London and South East)) indicating migration is much higher than that
predicted from the given regional unemployment level. The dummy varisble for Wales
for example, indicates migration will be 4.5 per cent. higher than the migration
predicted from a knowledge of unemployment in Wales, given this particular model,
Thus there exists (at least) two different ad justment relationships - one for the-
high employment and one for the low employment regions. If a double log (nonplinear)
relationship is substituted for the linear one (equation 3) the unemployment
coefficient remains significant at the 1% level and the explanatory power of the
equation improves by 6 per cent. with 45 per cent. of the variance in the dependent
variable explained. This improvement is, however, not apparent in equations where

other varlables are added,

The addltlon of the 1ndustr1a11ﬂat10n varlqble (N) does not 1mprove the

explwnatory power of any model and its coefflclent is non-91gn1flcant ThlS p0551b15Q
1ndlcates mlgrants move further afleld than thelr own reglon but could also indicate
thls measure is & poor proxy for the prox1m1ty of alternatlve work in that the
dlstrlbutlon of 1ndustry may not be even in a region, but rather concentrated in one
segment lacb of ev1dence arrests further testing of these problems and thls

varlable will not be further oon31derud
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In equation (4) three further varisbles are added, All the explanatory
variables are significant with the correct signs except for Ut which has the right
sign but is only‘one and a half times‘its standard error the coefficient being
smaller than without the additional variables, The coefficients of the explanatory
variables are all larger and more significant than in a similar equation ﬁithout
the regional dummy variables. The coefficient of Wt indicateé a 10 mer cent. fall
in the ratio of agricultural earnings to industrial earnings will increase migration
by nearly 7 per cent., whereas a 10 per cent. fall in agricultural earnings relative
to agricultural product prices only induces a reduction in migration of 1 per cent.
Thus it would seem, in the context of the variables so far anslysed, that if the

Government really wished to provide a spur to migration it could keep agricultural

earnings dowvmn, either statutorly or, possibly, via the Agricultural Wages Board and

the pull element of higher industrial earnings would outweigh the inducement to

farmers to retain labour (negative push element) thus giving a net migration movement,
Conversley an industriel wage freeze is likely to cause & "backing-up" of labour on
the farm and considerably reduce migration and possibly impair future rates of
productivity growth, The coefficient of the expectations variable ﬁt indicates e
doubling in the level of unemployment (i.e. a value of ﬁ of 100 per cent.) will
induce a change of 2 per cent. in migration which has the obvious policy implication

that if unemployment rises sharply this is going to cause a further backing-up of

labour in agriculture.
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In equation (5) o trend variable is added. This may be considered a proxy
variable for productivity but moy represent any positive linear growth rate. The
coefficient of approximetely unity is significantl and implies increases in the rate
of migration of 1 per cent. per annum. It will be noticed that the addition of
Tt causes the price ratio variable to become non-significent (the zero correlation

coefficient between T, and Pt being 0.80).

t
The result of adding age and education variables is reported in equatioh 6).
These variables add nothing to the formulations alreedy considered, with the
respective coefficients non-significant and the variables not improving the explaﬁatory
power of the equation. This holds true in other formlations than those reported hepe.
The non-significance is probably a reflection of the poor (but best available) |
statistical series used2 and is not a reflection of collinearity between At and Et
themselves or with other explanatory variables.
Most previous migration studies have used a devendent vairbble which does not
take account of unemployment, When we followed this practice, defining the dependent

variable ag the rate of change of agricultural employment the significance of the

coefficients was little changed and the explanatory power of forrmlations reduced by

around 5 per cent. Thus the dependent veriable used in the bulk of the study, which

1. The Von Neumann ratio does, however, give evidence of sutocorrelation and the
parameter estimztes may therefore not be as significent as at first sight.

2. Whilst there here appears no quantitative relationship between migration and uxwm
and education descriptive studies such as that of Thomas (16) aid indicete some
relationship existed in the U.K. and this supports the need for more detailed
current age and education variables by industry on a regionnl basis to facilitate
further quantitative analysis. '
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includes unemployment, giveé a better overall fit although the imﬁlications of
the results are very similar.

‘In equatioﬁ (7) of Table 3 aﬁ edditionsl region; Northern Ireland, is added
to the nine regions previously snalysed. The region was not included in the bulk
of thé'analysis as it was felt that Northern Ireland was more influenced by overall
United Kingdom data rether than date perteining to the particular region. Its addition
produced an even smeller and less significant coefficient for the industriél unemployment
variable and the Von Neumann ratio gives evidence of autocorrelation. This further
suggests that we should allow for more than one relationship bétween M and U among
the regions we ere dealing with. It also suvports the hypothesis that the transfer

of labour out of agricultﬁre in Northern Ireland may be more closely related to

labour market conditions in Britain than in Northern Ireland,

Model 2

‘In this Model the regional observations are split into two groups sccording to
the deviation, shown by the dummy variables, from the base region London and the
South Esst. The grbups correspond to high and low unemployment fcgions. The High
Employment Regions consist of (1) London and South Baast, (2) Esstern and Southern,
(3) Midlonds =nd (4) Yorkshire and Lincolnshire giving o total of twenty observetions.
The Low Employment Regions comprise (1) South West, (2) Nortn West, (B)lNorth,
(4) Scotland, (5) Wales Ziving o total of twenty~five Qbservntions. A selcction of

the more useful results are reported in Table 4.
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High Employment Regions: In equation (1) it will be seen that .regional unemployment
alone explains 56 per cenf. of the variation is migration; The coefficient is
significent at the 1% level. It is interesting to note the larger size of the
coefficient compared with those results in Table 3. In equation (2) the coefficient
is - 8.3 indicating a 1 per cent. rise in unemployment in these low unemploymeht
regions would reduce the level of migration by 8.3 per cent. The recson fof the
sensitivity of migration to unemployment is not hard‘to seek ¢ unemployment has been
low and therefore a 1 per cent. rise would in many ceses represent over a doubling
of the prevailing level vhich would ceuse potential migran%s to postpore their move,
The addition of other explanatory varisables (eouation 2) iﬁproves the explanatory
power of the eguation to neerly 90 per cent. The coefficient of Wt is non-éignificagt
probably reflecting the lerger earhings differential in thesé régionsl vhich will v
cause migration irrespective of small chsnges in fhe ratio. The coefficient of the

push variable Pt tekes on the wrong sign when the trend veriable (productivity) is

included whereas this letter veriable is significant with a coefficient of 2.7.

This probably indicates that increasing productivity is a more importent determinant
of pushing labour from agriculture than is chenges in the price ratio but it could
" also represent increasing awsreness, education or information. However, the high
correlation between Tt.and Pt (0.94) makes it.diffioglt to separéte the effects of

these variables., The sducation variable now essumes a significant coefficient, with

1. The mean ratio of egricultural : industrial earnings is 71 per cent in high
employment regions end 74 per cent in low employment regions.
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the expected positive sign and indicetes that if 10 per cent. more agricultural

employces attéin a terminal education age'of 16 then migration will increase by
6 per.cent. This is roughly in agreement with the findings of Gisser (8) who
poolea regional and time-serics data for the U.S.& and concluded that increasing
the level of schooling in rural farm aress by 10 per cent. will induce o 6~7 per- cent.
farm outmigration.
Table Regression Foquations Exploinine Chences in Regional

Outmigration from Agriculture (M). MNModel 2

High Employment Low Employment
.1 . 2
Regions™ Regions
Coefficients of 1 2 3 4

Constant 9,0674 +15.8545 27.0048 . 29.5186
v (0.9277) (13.9335) (8.6574) . (7.9334)

Ut ~4,1270 -8,2948 -0,7983 ’ ~1,1939
- (0.8615) - (1.3563) (0.3683) (0.3646)

W ~0.2706 ~0.2794 ~0.2170
o (0.1478) (0.1155) (0.1121)

P, - -0.3559 ~0.0853
(0.1477) (0.0521)

T, 2,6848 0.8956
(0.8617) (0.3388)

0.0864
(0.1250)

0.6277
(0.3035)

560 - .888 305 496

- VYon Neumann Ratio 2,15 2.47 2.54 ’ 2.29

1. High Employment Regions consist of London and South Eest. Fastern and Southern,
Midlands and Yorkshire end Lincolnshire.

2. lLow Enmployment Regions consist of South West, North West, North, Scotland and Wales.
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Low Employment Regions: Two of the formilations for the high unemployment regions

& and W% both appear

important determinants of migration. In equation (3) it will be seen that both

are reported in equations (3) and (4). he pull variables U

coefficients are significant and the variables explaiﬁ 30 per cent. of the variatiop

in the dependent.variable. The addition of the push variables P% and T% increases

the R coefficient to 0.5 (equation (4)). Whilst the trend veriable, with a significant
coefficient, appears more importent than the price variable the two variables are

agein highly correlated (zero-order correlation coefficient of .73). In equations

(3) and (4) the size of the unemployment coefficient is substantially reduced

compered with that in the formletions for the High Employment regions, This

reflects the general, overall, difficulties of finding alternative employment

opportunities in these regions and ié indicetive of the fact that a 1 per cent,

change in the level of unemployment does nof reflect so dramatic a‘change in the
labour market as it does in high employment areas. These regions appear to be more
dependent on national labour market conditions and much of the outmigration would
appear to be true geographical migration into high employment regiohs. It is probable
that the relatively low explanatory power of these equations would be improved by
non~linear formulatiogs and by using the British avefage unemployment level rather
than the regional level. The addition of industrialization, age and education
variables in other formlations not reported here never improved the R? value and

the respective coefficients were all non-significant,




Model 3
The lack of regional statistics ranging over the whole post war périod limited

the bulk of the analysis to the pooling of cross-section and time-series data.

However, regional unemployment figures are available fron 1950l end regional estimates

of the relationships between agricultural lsbour migration (actual numbers) and
unemployment over 1950-63 are éhown in Table 5, It will be seen that the unemplﬁyment
coefficient is-signifiéant iﬁ six2 of the eieven regions. Experiments were also made
with lagged unemploymént but this proved an inferior.formulation. It will be seen
that the clsarly significant coefficients belong to'the variables of regions which
have experienced low unemployment throughout the period (London and South Bast,

| Southern, South West® end North Midland) and in these High lsbour Demand areas
fluctuations in the level of Ut explain a relatively high percentage of the
variation in migration although the explanatory power of veriastions in regionsl
industrial unemployment ig not high in eny of the regions over this time period,

This supports the findings of Model 2 where it was found that migration is more
responsive to changes in the level of unemployment in high employmenf regions than
in low employment regions. In high unemployment regions such as North and Scotland

it is likely that potential migrants view off farm employment possibilities in the

1, N.B. The regions are somevhat differently defined here. Eastern and Southern being
separate regions and the Midlard and Yorkshire and Lincolnshire area being composed
of three regions - Midlands, North Midlands and East and West Ridings.

These six regions include North West and Wales which have coefficients not quite
double their stenderd errors.

The South West only became & relatively high unemployment region after 1960.
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context of a longer psst time-span and the relationship between M and U in these

regions is therefore blunted.

Table 5. Regional Estimates of Relationships between Agricultural Iabour

Migration (Actual I\Tumbers) and Percentaecze Unemplovment. 1950-63

Coefficient of Constant

Region

London and South Last
Bastern

Southern

South Vest

Midland

North Midland

Bast and West Ridings
Horth Vest

Northern

Scotland

Vales

Northern Ircland
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IV Conclusions and Policy Implications

Covariance analysis of regional migration from agriculture between 1960-64
© has shown that migration is related to the business cycle, with variations in
industrial unemployment significantly related to outmigration; This substantiates
the work of Sjaastad (15) and Bishop (1) who fourd a similar relationship for the
U.5.4. This study has shown that a clear dichotomy exists in regionel diffcrences
in responsiveness to ﬁariations in the local industrial uncmployment level. In high
labour demend arcas outmigration is very sensitive to variations in the level of U
in areas of low labour demand, however, it is less rosponsive and veriations in local
uncmployment also explain a smaller proportion of the variation in outmigrdtion. Thus

it appeers that the genefal ldvel of unemployment may be more relevant to changes in

outmigration in these low employment arcas, If this is true then an increase in

unemployment of 1 per cent., evenly distributed over all regions is likely to have
a highly significent effect - reducing migration by up to 8 per cent. in high
employment regions and perhaps 2 pér cent, in low employment regions.l

The ratio of agriculturel to industrial earnings appears significant in the
general model (model 1) where the estimates indicate a 10 perlcent. reduction in the
ratio (i.e, incresse in industrial earnings relative to.agricultural earnings) will

result in an increase in migration of 6 per cent., In the "split" model the coefficient
&

1. This reduction in percentoge migration represents nearly double the meon outflow
of the High Employment Regions (4.8 per cent. per annum) and nearly half the mean
outflow of the Low Employment Regions (4.5 per cent, per annum),
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is only half what it was in the more genersl model and the significance of the
coefficients is also’more circumspect. A crucial point concerning implications
of this varicble is its relationship to‘U. Previous estimetes (5), (6) have shown
thet if unemployment rises 1 per cent. the rate of Wage/earnings inflation is
reduced by the order of 3 per cent. It is highly likely therefore that a rise
in unemployment will not only induce e reduction of migration by itself, but will
2lso cause an increase in agricultural eernings relative to industrial earnings
and thus cause o further decline in percentege migrotion. In fact the ratio of
sgricultural earnings to industrial eernings is likely to rise anywey in the next
few years becouse of the simple fact that sgriculturael workers have composed one of
the most poorly paid sections of the economy.

It is difficult to separate the effects of the variable relating agricultural
eernings to agricultursl product prices froﬁ the trend variable ~which may represent

mroductivity increase or the informstion - education ~ learning process. The evidence

does indicate, however, that it is quentitatively less important than W. For exzample,
13

in the general model the significant coefficients indicazte a 10 per cent., rise in %he'
ratio would only increase migretion by 1 per cent. In Model 2 the coefficient is
either non-significant or assumes the wrong sign. The limitaed evidence available

does support the view that a\(miﬁor) inducement to migration can be achieved by a
reduction in agricultursl product prices Qia the 1evei of subsidies or alternatively

a restructuring of subsidies resulting in a reduction of product prices in the eastern

arable sector where the mnjority of farm workers are employed, which would induce Ffarmers
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tc push labour from the land. It is possible that the push from the land might
Tesult in agricultural unemployment either before or as well as migration and job

transfer. From the migration viewpoint this would have the heneficiel effect of

reducing agricultural earningsl and therefore heightening the pull of W,

Of the remaining variebles age and industrializetion do not appear to be
importaﬁt determinanté of outmigration whilst there is some evidence that increasing
educational attainment does have a positive'impact in the high employment regions.
However, all these variables suffer from the fact that they are represented by
relatively poor étatistical series and it might be that a better formulated series,
using possibly 1961 Census data would show these variables to be more important then

appears the case here.

Keith Cowling v . University of Werwicl

David Metcalf University of Manchester

1., . For details of the relationship betwesn wege changes and unemployment in agriculture
see Cowling and lMetcalf (3).
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