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Chapter 7. Simulating Supply Disturbances.

7.1. Introduction

In this chapter we discuss the impact of a 10% increase in a labour subsidy to the
manufacturing sector, under various assumptions about the degree of labour mobility.
The labour subsidy is externally financed. We choose to impose the subsidy to the
manufacturing sector because of the history of regional labour subsidies, though note
that in the theory of Chapter 4 we discuss the general impact of a labour subsidy. In a
way, this Chapter provides a "test" of that theory in a limited sense. We provide
evidence that each assumption about labour mobility that we employ yields different
qualitative results and radically different quantitative results in the long-run. We also
show that the manufacturing sector, where the subsidy is targeted, receives the largest
impact, while the other two sectors expand because of increased demands and
spillover effects. For each of the migration cases we discuss the sensitivity of the
results to variations in the key parameters of the net migration function. We consider
the results of the flow-adjustment model of net migration in Section 7.2, and the
stock-adjustment model in 7.3. In Section 7.4 we discuss the case of zero labour
mobility. In Section 7.5 we explore the impact on our results of assuming that the
regional labour market is characterised by national bargaining, rather than the
regional bargaining structure that is assumed up to this point in the chapter. We

provide some brief conclusions in Section 7.6.

7.2. The Flow-Adjustment Model.

7.2.1. Simulations with the default migration parameters.

In Table 7.2.1 we report the changes in key economic variables as a result of
simulating a 10% labour subsidy, which is financed outside the region, on labour
costs in the manufacturing sector. The simulations here are performed using the
AMOS model, which we explained in Chapter 5, with the bargained real wage
(BRW) closure. The elasticity of migration with respect to the real wage and the

unemployment rate is 0.06 and -0.08 respectively. We begin by considering the short-
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run, medium-run and long-run equilibria. In column 1 of Table 7.2.1 we present the
short-run results. According to our theory in chapter 4, the labour subsidy reduces the
real wage to the firm, but initially the real consumption wage does not change hence
Creating a labour shortage which pushes up the real wage to the producer a little.
Simultaneously the increase in government expenditure implied by the externally
financed labour subsidy increases the general equilibrium demand for labour. The
real take home consumption wage increases by 1.25 per cent and employment
increases by 1.05 per cent. Due to the labour subsidy the real producer wage falls in
the manufacturing sector. It rises in other sectors because the real consumption wage
increases overall, and these sectors do not benefit directly from a labour subsidy. The
CPI increases by 0.47 per cent but the nominal takes home wage increases by more
(1.73%) which increases the real take home consumption wage by 1.25 per cent.
Simultaneously the unemployment rate falls by 10.40 per cent'. GDP increases by
only 0.78 per cent. In the manufacturing sector, the price of value added falls by 3.58
per cent. The labour subsidy provides a stimulus to the manufacturing sector by
reducing labour costs and therefore prices. As a result Scottish manufacturing goods
become more competitive than goods produced elsewhere. Thus exports increase by
3.31 per cent.

In general, the results depend on the wage elasticity of the general equilibrium
demand for labour, which is governed by Hicks’ laws of derived demand. According
to these the wage elasticity of labour demand is positively related to: the elasticity of
substitution of capital for labour; the price elasticity of the demand for good being
produced; the elasticity of supply of capital and the share of labour in value-added.
The labour subsidy has two impacts on the non-manufacturing sectors. First demand
increases due to the fiscal stimulus and to the expansion in manufacturing. Secondly,
the increase in the consumption wages implies an adverse supply shock to these other
sectors which dominates the demand effect in short-run, when value added and
employment fall. The real product wage falls in the manufacturing sector, while in

other two sectors it increases. The producer cost of labour in the manufacturing

" This massive fall in unemployment rate implies the policy maker could have achieve the intended
target of reducing unemployment rate almost immediately. Since in the short-run the Scottish
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sector falls by 4.09 percent, while in the other sectors it increases by 0.10 percent and
0.17 percent respectively. This reflects the fact that subsidy is to the manufacturing
sector only, while the general demand stimulus increase wages across the board.
Price falls in the manufacturing sector, which causes exports from this sector to
increase, by 3.31 percent. On the other hand, the non-manufacturing traded and
sheltered sectors experience price increases which crowd out exports in these two
sectors by -2.33 percent and -2.78 percent respectively. In the non-manufacturing
traded sector exports fall due to the increase in wages and prices. Obviously with
fixed capital, the capital stock cannot change. In fact, capital rental rates increase in
all three sectors, reflecting increased demand for capital in each sector. In the
manufacturing sector, where the labour subsidy is targeted, capital rental rates
increase by 9.37 per cent. In the other traded and in the sheltered sectors capital rental
rates increase by 1.42 percent and 0.66 percent respectively, reflecting the general
stimulus to demand and the tendency for substitution in favour of capital. In the
short-run, while the labour subsidy reduces the real product wage labour and the
increase in labour demand pushes up the real consumption wage to increase labour
supply, there is no migration. Hence the results we get for the impact period will be
identical throughout our study regardless the assumed degree of labour mobility. This
result parallels our theory on the impact interval effects where the economy is in
temporary equilibrium with a lower real wage to producer and therefore higher
employment rate than the initial equilibrium values, as shown by Figure 4.4 of
Chapter 4.

In the medium-run, over which capital is fixed but population is optimally
adjusted across space, there is no change in the real take home consumption wage as
shown by the results, both the nominal wage and the consumer price index increase
by the same 0.26 percent from the base. The fact that real take home wage and
unemployment rates return to the initial equilibrium values implies NAIRU results
which confirms our theory in Chapter 4. As migrants come into Scotland from RUK,
attracted by the higher wages and lower unemployment rate relative to elsewhere

established in the short-run, the increase in total employment matches the increase in

population has not changed, the fall in unemployment implies that the jobs crcated by the labour



population at 2.08 percent. This implies that it is 'as if' the extra jobs created by the
labour subsidy are fully absorbed by the in-migrants into Scotland, thus leaving the
unemployment rate unchanged. The price of value added continues to fall in the
manufacturing sector (by 4.15%, more than in the short-run) while in the other two
sectors the increase in the price of value added is less than in the short-run (here it
rise by 1.31% and 0.63% respectively as compared to 1.63% and 1.55%) given that
the wage increase is offset through in-migration. As a consequence, the exports to
RUK (and ROW) from the Scottish manufacturing sector increase further (by 3.85%
as compared to 3.31% in the short-run). Less export crowding out occurs in the other
two sectors (by -1.89% and -1.13%) relative to the short-run results. By the medium-
run, the expansion in the manufacturing sector has extended to the non-
manufacturing traded and the sheltered sectors, again because net in-migration
reverses the rise in the real consumption wage. In the medium-run GDP increases by
more than in the short-run. This increase in GDP (of 1.52% from base) is due to the
greater impact of the fiscal stimulus as the short-run rise in wages is moderated and
ultimately completely offset, reinforced by the increased demand generated by the
fiscal expansion and by the increase in intermediate demands due to expansions in all
sectors, especially manufacturing.

Finally, in the long-run, with capital optimally adjusted as well as population, the
real take home consumption wage remains unchanged as in the medium-run. Capital
stocks increase (by 6.21%, 3.82% and 1.96%) in all three sectors. Total employment
and population increase by 4.41% from the base, thus implying zero change in the
unemployment rate, establishing the NAIRU results as discussed in our theory
chapter. The unemployment rate returns to the initial equilibrium level because of in-
migration which also causes the real consumption wage to return to the initial
equilibrium level. Hence the NAIRU results that occur during the medium-run, now
extend into the long-run interval. In all three sectors employment increases by more
than the increases in capital stocks implying substitution in favour of labour away
from capital. Employment in the manufacturing sector increase by 9.33%, while in

the non-manufacturing traded and sheltered sectors, employment increases by 3.86%

subsidy is mostly absorbed by the local people.



and 2.00% respectively. The price of value added falls (by 7.28%, 0.34% and 0.36%
from base) in all the three sectors. Our long-run results are consistent with the finding
that the labour subsidy improves the regional "efficiency wage" hence increases
Scotland's competitiveness. Regional prices fall (relative to RUK), hence there is a
stimulus to traded sectors from increased exports and import substitutes. As shown
by Table 7.2.1, as a result of falling prices exports in all the three sectors increase by
6.94%, 0.50% and 0.66% from their base values respectively in the manufacturing,
non-manufacturing traded and sheltered sectors. Thus, in the long-run, expansion in
employment and exports occur in all the three sectors. Together with the expansion
in demands, they generate a 4.20 percent increase in GDP.

Figure 7.1 and Table 7.2.2 show the dynamics of the adjustment. There is a
gradual increase in GDP and total employment; both reaching about 95 percent of the
long-run steady state value around period 30. The real take home consumption wage
rises the most in period one. This is a response to the initial increased labour demand
with a fixed population. After period 1 the real take home consumption wage falls
gradually towards its original equilibrium value. Simultaneously the unemployment
rate initially falls and then gradually increases towards the old equilibrium rate. In
period 1 the unemployment rate falls by the greatest percentage (-10.40% from the
base value). From period two onwards the unemployment rate rises (although it
remains below its base value) and moves gradually towards its original level. During
the adjustment period, initially when population and capital are fixed, the supply
stimulus in terms of labour subsidy causes labour costs to firms to fall hence
encouraging producers to produce more at any given price level. Employment in the
target sector rises, which initially reduces the unemployment rate. Initially the
increase in the real wage and falling unemployment rate attracts migrants into
Scotland from RUK and this creates a further stimulus to demand (intermediate and
consumption) and therefore employment. Simultaneously there is an even greater
stimulus to labour supply. These imply employment rises, but by less than the labour

supply so that the employment rate falls, and hence, under the bargained real wage

closure, the real wage falls.



GDP rises to 1.06 percent above base and employment increases by more
(1.36 %) in period 2. Population adjustment begins in period 2 where it increases by
0.46 percent from the base value. Note that the increase in population is less than the
increase in total employment from period 2 to period 50 implying that the jobs
created by the labour subsidy are in part taken by local people. Here, substitution in
favour of labour away from capital occurs because in all sectors, especially
manufacturing, employment increases by more than the increase in capital stocks.
Next, in period 10 through period 80, GDP keeps increasing until it reaches 4.20
percentage points higher than the base. Total employment increases by 4.41% and
reaches the long-run steady state value by period 80. The unemployment rate
increases to its original value.? Table 7.2.2 shows that most of the variables reach the
long-run steady state value by period 80. Finally in period 90 total employment
increases by 4.41 percent relative to base, with the greatest impact on the targeted
manufacturing sector where employment rises by 9.33 percent from the base value.
Expansions occurring in the other two sectors are mainly due to the spillover effects
from the expansion in the target manufacturing sector. The increased wages increase
spending which generate further income both in the manufacturing and non-
manufacturing traded sectors. Other things being equal, the adverse supply effects of
increase wages dominate demand effects. Initially, here it is the fiscal stimulus which
causes effect to be greater than zero. The sheltered sector mainly absorbs the
spillover effect from the manufacturing and non-manufacturing traded sectors. Since
the price of value added (and output) falls in the manufacturing sector and this is an
intermediate purchased by other sectors, in the long-run their prices fall too.

The long-run steady state results do not converge to (augmented) input-output (I-
O) results as is the case for the demand stimulus. This is because the prices are
permanently affected and there is no equi-proportionate expansion in employment,
capital and value added in the three sectors: the labour subsidy creates a permanent
incentive to substitute labour for capital. The impact of the 10 percent labour subsidy
on the system is thus greater in magnitude in the medium-run and long-run as

compared to the short-run case. Next we conduct a sensitivity test to see how the

2 Only -0.01% less than the base. Note that we are dealing with percentage changes in percentage
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impact of the labour subsidy impact varies with the absolute values of the migration

elasticities with respect to the real wage and unemployment rates.

7.2.2. Sensitivity analysis.

We report the results in terms of the induced changes in GDP, the real take home
consumption wage and the unemployment rate. We use the Layard et al (1991)
migration model with the same default parameters (real wage elasticity, o, =0.06, and
unemployment rate elasticity a,=-0.08) as our basis of comparisons. The supply
shock that we use is, of course, the same 10% labour subsidy to the manufacturing
sector. In our simulations we find that the steady state value of each of the
endogenous variables is insensitive to the choice of key parameters of the migration
function. This is expected because our theory implies that, with the present flow-
adjustment specification of the migration function, wage and unemployment rates
should converge to the old equilibrium values of the real take home wage and
unemployment rates. We established an identical property with respect to the demand
shock, with the flow adjustment model of migration: only the speed of adjustment is
sensitive to these parameters. This is reflected in the differences in the net present
value of the change in GDP associated with different values of the key migration
function parameters.

Figure 7.2 confirms the theory that changes in the degree of mobility have no
effects on the final equilibrium level of GDP in the flow model. Notice the larger the
absolute magnitude of the parameters (o; and ay) means the more accessible
Scotland’s labour market is and the larger the short-run impact is. However when a
very small absolute value of elasticities is used (see curve A in Figure 7.2), the
impact is initially very small and takes more than 90 periods before converging to the
long-run steady-state value.

To facilitate interpretation of the sensitivity tests we proceed, as we did in our
corresponding sensitivity analysis relating to the demand shock, by first calculating
the net present value (NPV) of GDP because this varies directly with the speed of
adjustment. (The formula for calculating the net present value is as given in the flow

model sensitivity test when the 10% demand shock is analysed.) The results in Table

uncmployment rate here.
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7.2.33 suggest that the impact of the supply stimulus on NPVGDP is more sensitive
to variations in unemployment elasticity than to variations in real wage elasticity.
Moving from left to right in a row indicates NPVGDP is not so sensitive to the
changes in the elasticity of migration with respect to real wage, a;; but moving down
a column shows it is very sensitive with respect to unemployment rate elasticity, a,.
Fixing the real wage elasticity oy at 0.01 and increasing unemployment elasticity o,
from 0.01 to 0,08 causes NPVGDP to increase by £50,730 thousand from the base
value (that is about £51 million). Whereas, when we fix o at 0.01 and increase o,
from 0.01 to 0.08, this causes NPVGDP to increase by only £12,920 thousand which
is about £13 million. Also notice that as we move the real wage elasticity away from
the default value, the supply stimulus has more impact on steady-state NPVGDP. The
NPVGDP increases by the most, about £116 million (from the base value) when
is 0.11 and oy is -0.14. The larger “the absolute magnitude of the parameters (o
and ay) the more accessible Scotland's labour market is and the larger the impact is
the impact of the labour subsidy. The supply shock causes suppliers to increase the
demand for labour as it is cheaper to hire labour than before the labour subsidy is
introduced. Simultaneously the unemployment rate falls and the real wage rises.
Because of these changes.in-migration into Scotland from RUK increases and so
Scotland's population increases.

We summarise sensitivity with respect to to o; and a, of the impact of the supply
shock on NPVGDP in Figures 7.3. Clearly, the impact of the 10% labour subsidy on
the NPVGDP is sensitive to changes in the migration parameters with respect to real
wage and unemployment. In fact, the impact of the demand stimulus on NPVGDP is
more sensitive to variation in oy than to variation in a;. Above the default o, (in
absolute terms) the impact of the 10% labour subsidy on NPVGDP is less sensitive to
changes in oy. As ay, the (absolute) real wage elasticity moves closer to zero, the

migration parameter with respect to unemployment becomes more important in

3 We make the elasticities values different because we want to incorporate the maximum value
possible for a; and a,. It so happen that absolute o can be extended to 0.11 and a; can be extended
to 0.14: higher than these absolute values produces erratic simulation results.

* There is a limit to how large the absolute parameters can be. We find that increasing the absplute
parameters to morc than 0.14 causes the results to be erratic hence we choose to stop at reporting the
results upto unemployment elasticity of absolute 0.14.
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influencing net migration behaviour, relative to the real wage influence. Hence at o

= 0.01 the change in NPVGDP as we vary o, is greater than when o;,=0.11.

Next, as we move o, towards zero, for example at ay = -0.01, the impact of the
export demand stimulus on NPVGDP becomes very sensitive to changes in a;. This
is so because oy is very small relative to o (very close to being zero) and hence the
influence of the real wage now dominates. To highlight this effect let us consider the
change in NPVGDP when we vary each elasticity. To show the relative dominance of
ay we evaluate its effect when o= 0.11 (since the increase in NPVGDP is smallest at
this level of o) and compare this with the increase in NPVGDP when a= -0.01
where the change in NPVGDP as we vary a; is at its greatest. As we move o, from
0.01 to 0.11 (a2=0.01) the NPVGDP increases by £17,290 thousand whereas
changing o, from -0.01 to -0.12 when o;=0.11 results in an increase in NPVGDP of
£42,920 thousand.

Where the value of NPVGDP is greater than its value in the default case, this
implies that the speed of adjustment is faster (since GDP levels once final
equilibrium is attained are equal irrespective of elasticities) and of course were equal
prior to the (labour subsidy, supply) shock. Recall that the Layard et al (1991) net
migration function suggests that migration is more sensitive to unemployment
differential than to real wage differential between Scotland and RUK. We limit the
increase in real wage elasticity to 0.11 because above that our simulation procedure
begins to give erratic results and later breaks down. As for the unemployment
elasticity we limit the increase to 0.14 after which the simulation generates erratic
results. Also above elasticities: oy = 0.11 and a,= -0.14 the sensitivity of the results

does not change much.

7.3. The Stock Adjustment (SA) Model

To capture the importance of the migration specifications in influencing both the
qualitative and quantitative results we compare the simulation results generated by
the stock adjustment (SA) migration model to those associated with the flow

migration model that we reported and discussed above above. We begin by using the
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Layard et al (1991) default parameter values to emphasise the differences that are due

simply to the alternative stock-adjustment (SA) formulation of the net migration

function.

7.3.1. Simulations with the default migration parameters.

In Table 7.3.1 we compare the changes in key economic variables as a result
of introducing the 10% labour subsidy to manufacturing between the flow-adjustment
and stock-adjustment specification of net migration. As before, the simulations are
performed the bargained real wage closure. Here we impose the default values of the
clasticities of migration with respect to the real wage and unemployment rates,
namely 0.06 and -0.08 respectively. We concentrate on the short-run and long-run
equilibria. The short-run results of the flow model (which we discussed in the
preceding section) are identical to the short-run results of the stock adjustment model
since migration only begins to have an impact once population can adjust. The long-
run results of the FA and SA models differ qualitatively and quantitatively. The
magnitude of the results is very much greater with the flow-adjustment model than
with the stock adjustment model. This is expected because with the flow model the
in-migration flows continue until the original equilibrium wage and unemployment
rates are restored.

The 10 per cent labour subsidy in the long-run reduces the producer cost of
labour by 2.33 per cent in the manufacturing sector in the flow model, while in the
other sectors the cost of labour is reduced by less than 0.05 per cent. Conversely,
with the stock adjustment model the producer cost of labour falls by 1.94 per cent in
the manufacturing sector while in the other sectors the cost increases by 0.49 per cent
in the non-manufacturing traded sector and by 0.24 per cent in the sheltered sector
(reflecting the impact of increased demand on the bargained wage). Total
employment rises in all three sectors with the manufacturing sector gaining the most
(9.33%) in the flow model, but with the stock-adjustment model employment in the
sheltered sector actually decreases by about 1.00 per cent. As mentioned in the theory

chapter, the unemployment rate returns to its NAIRU within the flow model, but
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under the stock adjustment model the unemployment rate ultimately decreases by
12.65 per cent. The long-run equilibrium results with the stock adjustment migration
model under the bargain real wage closure fail to produce Input-Output results
because of the long-run increase in the bargained real wage. As a result the long-run
equilibrium prices of all factors and commodities rises in the other sectors. Likewise
in the flow model no I-O result is established but the real wage returns to the initial
equilibrium level and so does the unemployment rate. The long-run impacts on value
added, employment and capital stocks within the sectors are not equi-proportionate.
In the manufacturing sector there is substitution of labour for capital, given the fall in
the cost of labour to firms. While in the other two sectors substitution now works the
other way; capital is substituted for labour.

The results in Table 7.3.1 thus provide the evidence that, with the flow
model, the old equilibrium levels of the real wage and unemployment rates are
established (hence establishing a NAIRU), but with the stock adjustment model the
labour market settles at a wage higher than the initial equilibrium real wage (1.54%
more) and at lower unemployment rate than in the initial equilibrium. Thus as our
theory suggest, there is no NAIRU result with the stock adjustment specification of
the migration function. In Table 7.3.1a we show the results of the short-run, medium-
run and long-run impact of the 10% labour subsidy to manufacturing with the stock
adjustment model of migration. (Here the "medium-run" solution is obtained simply
from a multi-period solution to running the model forwards with capital stocks
fixed.) The short-run result shows much smaller macroeconomic impacts than the
short-run result of the multi-period simulation because in the latter case both capital
stock and population are endogenous, whereas in the multiperiod medium-run model
investment is exogenous. Hence there less expansionary impact in the medium-run
model. Notice that in this model, in the medium-run the real wage and
unemployment rates do not return to their inital equilibrium values: the real take
home wage increase by 0.96%, while the unemployment rate is permanently reduced
by 8.14%. Population increases by 0.35% in the medium-run due to in-migration into
Scotland, however this is not enough to push real wages down to their initial levels,

in contrast to the flow-adjustment model. We next discussed the multi-period results.
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In Table 7.3.2 we provide the results of the impact of the 10 per cent labour
subsidy to manufacturing at periods 1, 5, 10, 20, 30 and 35 with the stock adjustment
model of migration, employing the default parameters. Notice that the real take home
wage, employment rate, consumer price index and population reach the long-run
steady state results by period 30. More than 90 per cent of the adjustment occurs by
period 10 for most of the variables. The 10 per cent labour subsidy to manufacturing
reduces the producer cost of labour of that sector by 4.09 per cent in period 1. This
parallels our theory that as a result of the labour subsidy, in the impact period the real
wage to the firm falls markedly. But in the other two sectors the producer cost of
labour has actually increased throughout the simulation period. This is due to the fact
that the fall in the product wage of labour to the manufacturing sector, on which the
subsidy is targeted, causes a general increase in the demand for labour. This occurs as
a result of increase in intermediate and consumption demand and because of the
fiscal stimulus. This stimulus to labour demand pushes up the market clearing
bargained real wage. Value added increases only in the manufacturing sector in
period one, and likewise employment initially expands only in the manufacturing
sector. By period 5 employment in the non-manufacturing traded sector also expands
as the increased demand from the fiscal stimulus also increases demand from this
sector, and wage increase to other sectors are now moderated as immigration occurs.
Note as capital adjusts, this increase the wage elasticity of labour demand. Also,
capital stock increases imply greater responsiveness to the initial change and greater
intermediate demands by manufacturing sector. Employment in the sheltered sector,
however, actually shrinks throughout the simulation period. Since capital stocks are
fixed initially, capital rental rates increase by the most in period 1 (by 9.37%) relative
to other periods. By period 5 capital stock expands by 2.41% in the manufacturing
sector, while in the other sectors it expands by 0.44% and 0.16%. Correspondingly
the returns to capital decrease in the manufacturing sector although they are still
higher than in the base period, by 4.22%. In the other two sectors capital rental rates
remain high relative to period one. Exports from manufacturing sector have increased

by 4.45% during this period, while in the other two sectors exports fall by 2.36% and
2.79% respectively.
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Exports from the manufacturing sector increase to their long-run equilibrium
values by period 35, while in the other two sectors exports remain below their base
values. The labour subsidy thus makes the manufacturing sector more competitive
than the other sectors as reflected in the fall in the price of value added and output in
the manufacturing sector, hence expanding export demand for this sector's output. In
the other two sectors, the price of value added has increased, reflecting the wage rise
generated by the stimulus to labour demand. In Figure 7.4 we show the heavy
concentration of the long-run employment impact in manufacturing: almost all of the
employment increase is concentrated in this sector. The long-run impacts are reached
more quickly than under the flow adjustment model.

Figure 7.5 shows the dynamics of the response to the 10% labour subsidy to
manufacturing in terms of changes in GDP, the real take home consumption wage,
total employment and the unemployment rate. Long-run adjustment occurs faster in
the stock adjustment than in the flow adjustment model. The long-run result is
obtained at period 90 in the flow model whereas with the stock model the long-run
result is obtained by period 35. Notice that the real take home wage increases the
most in period one relative to the base. More than 90 percent of the adjustment is
reached by period 5. The increase in the real take home wage is permanent as are
price increases; the increase in demand caused by the fiscal stimulus pushes price up
permanently. This increase in the demand for labour is responsible for the increase in
the real take home consumption wage as workers demand a higher wage rate in the
bargained real wage closure. The increase in wage rates relative to the previous
period attracts migrants into Scotland. The increased wages mean increases in
employment, and simultaneously unemployment falls. Like the real wage, the
unemployment rate does not return to its initial equilibrium level. Hence with the
stock adjustment migration specification, real wage and employment rates are
permanently expanded, while the unemployment rate is permanently reduced. These

effects are entirely in line with our theoretical analysis.

7.3.2. Sensitivity Analysis.
In this section we change the elasticity of migration with respect to the real wage

and unemployment rate differentials in order to explore the sensitivity of the impact
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of the labour subsidy to such changes. Notice that the values of the kev migration
parameters change the steady-state solutions, unlike the flow model where the long-
run equilibrium solutions are entirely unaffected by changes in these elasticities. In
Table 7.3.3 we show how the impact of the 10 per cent labour subsidy to
manufacturing, assuming the stock adjustment model of migration, varies with the
values of the key parameters of the net migration function. The first column shows
the result when default migration parameters are used. Moving from left to right,
beginning from column two the results show that as we increase the migration
elasticity with respect to real wage (o;) and unemployment rate (a;) the impact on
the main macroeconomic variables increases gradually. However as we increase the
absolute value of a; to 0.11 and o, to 0.14° our results become erratic for the earlier
time periods, although finally the long-run results are established. Figure 7.6 shows
the sensitivity of impact of the 10 per cent labour subsidy to manufacturing on GDP
as we vary the migration elasticities. Notice as we increase the absolute elasticities
away from the default the impact on GDP increases.

Clearly, Figure 7.7 implies that GDP is more sensitive to changes in the
unemployment elasticity than to changes in the real wage elasticity. At a fixed value
of o, GDP rises sharply as we increase the absolute o, to 0.07 and after that GDP
rises but at a declining rate. At 0,;=0.01 for example, increasing the absolute o, from
0.01 to 0.08 causes GDP to increase by about £9 million. Alternatively at 0,=0.01,
increasing the ol from 0.01 to 0.08 causes GDP to increase by only about £1.2
million (see Table 7.3.4).

7.4. The impact of a 10% labour subsidy with zero labour mobility.

In Table 7.4.1 we present the short-run and long-run impact of the 10 percent
labour subsidy when no migration is allowed into the region. The simulation is
conducted exactly as before, but with the net migration function eliminated from the
model. The short-run result is identical to that of Table 7.3.1, because in the short-run

migration has no impact on population. There is no conceptual medium-run interval

S We choose 0.11 as the maximum value of the real wage clasticity in our simulation because that is
the furthest a1 can be stretched and yet getting the long-run steady state results. The unemployment
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in this case because there is no migration. In the long-run with no migration allowed,
and with capital endogeneity, the real take home consumption wage increases by 1.78
per cent, and the unemployment rate falls by 14.42 per cent. Unlike the flow-
adjustment migration case, here the real wage and unemployment rate do not return
to their initial equilibrium values. The labour subsidy causes the real wage to the firm
to fall and this increases the employment rate (thus lowering the unemployment rate),
but since no migration is allowed, with the bargained real wage closure, the higher
employment implies higher wage rates. The employment increase is greatest in the
manufacturing (by 6.37%), but employment also increases in the non-manufacturing
traded sector increases, although only by 0.33 per cent, while in the sheltered sector
employment actually falls by 0.40 per cent. Capital stock increases by 3.92 per cent
in the manufacturing sector, which implies labour is still substituted for capital, but
in the non-manufacturing traded and sheltered sectors substitution in favour of capital
away from labour occurs as reflected in capital increases that are more than double
the proportionate increase in employment in the non-manufacturing traded sector. In
these sectors the general push on wages implies there is substitution of capital for
labour. In the sheltered sector, the capital stock increases (by 0.49%), while
employment falls by 0.40 per cent. Consequently, capital rental rates in all three
sectors fall relative to short-run period, although they are still higher than the base.
Hence, without migration, the labour subsidy expands employment in the targeted
sector quite considerably while it shrinks employment in the sheltered sector. In the
long-run, labour is transferred from the sheltered to the manufacturing sector.
Exports from the manufacturing sector increase by 4.92 per cent but in the other two
sectors, exports shrink by 2.42 and 3.52 percent respectively.

In Table 7.4.2 we report the multi-period results for periods, 1, 2, 10, 20 and 35.
The period one results are as discussed above. Capital stocks begin increasing from
period 2, and the increase is very substantial in the manufacturing sector, where it
reaches more than 80% of the adjustment by period 10. From period 2 capital stocks
increase by less than 1% throughout, in the other sectors, which shows there is not

much expansion in the other sectors relative to the manufacturing sector. The labour

rate clasticity can be expanded even further; we extend it to -0.14 beyond this value our simulation









provides the offer). If the offer is not acceptable he/she may either continue searching
or abandon searching and thus become a stayer. When recall is allowed he/she can
keep records of the offers received and compare to choose the best offer. A
speculative migrant can exit and enter a new search field when the former does not
seem promising.

The gravity model that is commonly used in a geographical context is also widely
used in studies of migration. The use of gravity models in migration can be traced
back to Ravenstein (1885). Later, Lowry (1966) propounded an “economic” gravity
model that has profoundly influenced the econometric work on the migration process
(Greenwood, 1975). Many studies use the gravity approach, for example, Greenwood
and Sweetland (1972) analyse the determinants of migration in terms of metropolitan
flows in the U.S. They found distance to be a serious deterrent to migration. They
also suggest that out migration occurs: from low income to high income areas; to
areas where local per capita government expenditures are relatively high, and to
areas with temperate climates. Later, Smith and Clayton (1978) examine the U.S
migration stream in terms of the transitivity characteristic of the gravity model. If the
gravity model is given as

my; = AB; f(Dy) 8.1)
Where A;, B; are the origin and destination specific factors, pushing or pulling
migrants to or from the corresponding regions, D is the distance between the two
regions which affects migration according to some function. Then according to Smith
and Clayton, as long as a symmetrical distance function is chosen, then the gravity
model observes the transitivity property. As such if my; > mj; and mjx > myg then the
model predicts  mjx > my. That is, if more people migrate from region i to region j,
than from region j to region i and if more people migrate from region j to region k
than vice versa, then their model predicts that more people migrate from region i to
region k than the other way round. Other variations of the gravity model are used by
Goodchild and Smith (1980), Smith and Slater (1981) and Plane (1981). A brief

account of their studies is as given in Chapter 2.
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The Harris-Todaro model (1970) emphasises wages and unemployment rates
(between regions) as important determinants of migration. Earlier, the Todaro (1969)
migration model assumes that members of the labour force compare their expected
incomes for a given time period in the urban sector, with current average rural
incomes, and migrate if the former exceeds the latter.

The Ermisch (1995) model focuses on the relative real wage and relative
employment rate, lagged one period, as the main determinants of migration, while
Jackman and Savouri (1992) viewed migration as the consequence of successful job
search rather than as a pre-condition for it. Accordingly, there is no reason for people
to relocate in order to look for jobs, since existing technology makes job search a
very convenient process. Layard et. al. (1991) include the real wage, unemployment
and price differentials between the origin region and destination region in their
model. However, they stress the importance of real wage differential and
unemployment differential as the main determinants of migration in the UK. There is
a huge array of models of migration in the literature, some of which are preferred to
others by researchers for various reasons. For example Jackman and Savouri (1992)
prefers to treat migration as a consequence of job search while they disagree with the
human capital theory because that approach does not explain the time series
behaviour of aggregate migration. The human capital approach predicts that people
move from high unemployment to low unemployment region, whereas in actual fact
it need not always be true.

Harvey and Taylor (1993) on the other hand stress the relevance of the human
capital approach in migration while they disagree with the classical approach because
of its many weaknesses. Among these weaknesses of the classical approach,
according to Harvey and Taylor (1993):

"A major weakness of the classical model is that it assumes a
perfectly competitive environment with free movement of factors of
production between regions. The existence of considerable
impediments to the free working of the labour market, however,
together with impediments to factor mobility such as poor

information flows, means that the classical model has poor
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explanatory and predictive powers. More success is achieved by the
human capital approach. This has a similar starting point to the
classical model in that it assumes that potential migrants aim to
maximise their economic welfare. It has a distinct advantage over the
simple classical approach, however, that, in principle it takes all

factors affecting the costs and benefits of migration (to the migrant)

into account explicitly."

In our case we prefer the Layard et. al. (1991) model because of the availability of
data and their claim that their model has high explanatory ability for UK regions in
general. In our stock adjustment migration model, we treat migrants as a
heterogeneous group of individuals who respond differently to the determinants of
migration. This is because people have different psychic transaction costs or have
different values of amenities and so the expected net present value of a given
migration differs, perhaps significantly, across individuals. Thus we assume that
labour is not in infinitely elastic supply, even if we allow a sufficiently long period
for all migration reactions to a particular change in incentives to have been
completed. We focus on the change in the regional real wage and the unemployment
rate differentials as the main determinants of net migration between Scotland and
RUK.

In chapter 3 we conduct an econometric analysis of net Scottish-RUK migration
flows. We choose several net migration models in view of their prominence in the
literature. Our findings suggest that the Ermisch (1993) model, which focuses on the
relative real wage and relative unemployment rate, lagged one period, is not a
suitable model to explain the Scottish-RUK data. Likewise the Layard et. al. (1991)
model, which employs the relative real wage, relative unemployment rate and relative
prices between the two regions does not seem to explain the Scottish-RUK net
migration data well. The relative real wage between Scotland and RUK is significant
at the 5 per cent significance level but does not have the conventional sign. The
relative unemployment rate however, does support the hypothesis that people move

from high unemployment to low unemployment regions. Relative prices which are



proxied by the relative house prices between Scotland and RUK, fail to be a
significant regressor. The Jackman and Savouri (J&S) model (1992) does generate
quite good results. The relative unemployment rate and relative vacancy rate are
significant but the former does not have the conventional sign. The relative price
variable is not a significant regressor. Later we augment the Ermisch, the Layard et.
al. (1991) and the J&S (1992) models in an attempt to identify a suitable model to
explain the Scottish-RUK data.

Using the stock adjustment version of the models, we find several interesting
models. The change in the real wage variable is very close to being significant, while
the price variable is significant but has a perverse sign. The change in the
unemployment rate variable is insignificant, which parallels some other recent
findings that unemployment rates are not an important determinant of migration
between regions.

With the J&S model (1992), the stock adjustment specification implies that the
change in the vacancy variable is not an important determinant of net out migration
between Scotland and RUK. The change in unemployment rate and the change in
prices between Scotland and RUK are significant but the latter maintains the perverse
sign. Next we include the lagged dependent variable to see how previous migration
affects current net out migration rate. The addition of the lagged dependent variable
to the model reduces the explanatory power of the change in unemployment rate
variable. While the price variable remains significant and has the perverse sign. Next
we replace the lagged dependent variable with t, the time trend variable. The time
trend variable is significant and has a negative sign which implies that over time the
dependent variable "declines".

Due to the mixed results that we obtain with the three chosen model specifications
we go on to test other model specifications with the hope of finding a model which
can better explain Scottish-RUK data. We start by estimating the chosen variables in
level forms individually. We find that the relative real wage is not significant but the
unemployment rate in Scotland relative to that of RUK is significant and has the
conventional sign. The higher the unemployment rate in Scotland relative to that of

RUK, more out-migration occurs from Scotland into RUK. When regressed singly,
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the relative vacancy rate shows a significant negative impact on net out-migration

behaviour between the two regions. Finally, the relative prices between the two

regions are not statistically different from zero, when regressed on its own. We then
proceed to specify the net out migration models by regressing different combinations
of variables that we think might be important determinants of net out-migration from
Scotland to RUK. Later we explore the possible impact of Northsea oil development,
but we fail to find any support for the hypothesis that it may have stimulated
additional net in-migration.

We then estimate our version of the stock adjustment models of migration; we
start from the most general to the most specific form of the model. The change in real
wage and the change in prices, are significant variables but the latter maintains the
unconventional sign. Migration theory predicts that people move from high price
region to low price regions but our result shows otherwise, a result that could reflect
on the way that house price expectations are formed.

We also explore the possibility of correcting for the misspecification in the
normally assumed net migration function. Rogers (1990) makes it clear that such
models are misspecified because the ratio of home and other regions’ populations are
treated as a constant whereas in fact they cannot be. For this reason we specify the
net migration function relative to the home population and later simplify it in the
form of the “share” specification. We then estimate these migration specifications
using the true population and then the adjusted population in which migration is the
only source of population change. Our results with the population ratio and the
“share” models do not provide very impressive findings but they do parallel recent
findings. The unemployment rate variable, when included in the model is either not
significant or when significant has an unconventional sign. Hughes and McCormick
(1994) discuss similar findings. Later we omit the relative unemployment rate
variable; the results show that all variables are significant. Our finding appears to
offer support for recent (e.g. Hughes and McCormick, 1994) claims that the
unemployment rate is not an important influence on migration behaviour.

When we explore the “share” model, our results with neither the flow and stock

adjustment versions of the model produce conclusive results. We then estimate the
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flow specification with only lagged regressors. Our results are varied; in some cases
the models fail the diagnostic tests, with evidence of first order serial correlation. The
results improve when the lagged dependent variable is included in the model. Our
“share” model seems to work better with the adjusted population, where migration is
the only source of population change. We later test for structural breaks to see
whether the relationship between the variables has been subjected to a change due to
an external shock such as an institutional change. But our results do not indicate any
obvious temporal break.

Part II, of this thesis concerns the system wide effect of such demand and
supply stimulus under different assumptions about labour mobility. Our theory and

simulation results of the impact of demand and supply disturbances are summarised

in the following section.
8.2. The Consequences of Migration.

In Chapter 4 we provided a theoretical analysis of the impact of the migration
process on the system-wide impact of both demand and supply disturbances.
Subsequent chapters outlined the CGE model we employed to investigate these
issues empirically (Chapter 5), and discussed the simulation results obtained for
demand (Chapter 6) and then supply disturbances (Chapter 7). Here we attempt to
provide an integrated summary and overview of these results and discuss their
significance.

Tables 8.1 and 8.2 provide summaries of the long-run qualitative and the
quantitative impact of the demand and supply stimulus under both regional and
national bargaining under the three different characterisations of labour mobility
namely: the flow-adjustment model of migration; the stock-adjustment model of
migration and the zero mobility case. There are two major ways in which the results
vary with alternative visions of regional labour mobility. First, there is an impact on
the qualitative behaviour of the system, which varies with the specification of the net
migration function. Secondly, there is a scale effect: the specification of the net
migration function clearly can a dramatic effect on the quantitative impact of the

regional macroeconomic impacts of both demand and supply disturbances. The
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migration elasticities with respect to real wage and unemployment rate that we

are those of our default specification (based on Layard et al (1991)).

Table 8.1. The system wide impact of the demand and supply stimulus.

usc

BRW BRW National Barg. | National Barg.
Demand shock Supply shock Demand shock | Supply shock
Flow adjustment NAIRU NAIRU NAIRU (but No NAIRU
(Medium and (Medium and only in long- Convergence
long-runs) long-runs) fun)
I-O0 Convergence I-O
Convergence Convergence
Stock adjustment No NAIRU No NAIRU No NAIRU No NAIRU
Non- Non- IO Non-
convergence convergence Non- convergence
convergence
Zero mobility No NAIRU No NAIRU No NAIRU No NAIRU
10

8.2.1 Demand Disturbances
Throughout the demand stimulus consisted of a 10% stimulus to manufacturing
exports.
Regional bargaining

The demand shock that we consider throughout is an expansion in
(manufacturing) export demand. Irrespective of the model of migration, initially the
general equilibrium labour demand curve shifts out responding to the increase in
manufacturing demand. Consequently the real take home wage under the bargained
real wage closure increases so as to expand the labour supply. The presence of a
regional bargaining system implies that workers’ bargaining power is directly related
to economic activity (and inversely related to the unemployment rate.) Clarity of
analysis is facilitated by use of three conceptual time intervals: a short-run or impact

interval during which neither population nor capital stocks can change; a medium-run
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over which population is fully adjusted by migration flows; a long-run over which

capital stocks, as well as population, is fully adjusted.

During the impact period migration has no impact, since up-dating of
population stocks is assumed to occur at the end of the period, hence the impact
period result is identical irrespective of the degree of labour mobility. The demand

shock increases real wage rates and reduces the unemployment rate in the short-run,

as activity is stimulated.

Flow adjustment model of migration

Over the medium- and long-run results do vary significantly across the
alternative models of the migration process. As migrants come into Scotland from
RUK, in the medium-run with the flow adjustment model, pressure on real take home
wage will be reduced. This is because the employment to labour force ratio is now
reduced. With the flow-adjustment model, in-migration continues until the original
equilibrium real take home wage and original equilibrium unemployment rates are
restored. With the flow model, it is implicitly assumed that labour is homogenous,
and individuals react in pretty much the same way towards the increase in real wages
and fall in unemployment rates. While wage and unemployment rates are restored to
their original levels in this model, the implication is an even greater stimulus to the
regional economy over the medium-run (as compared to the short-run) as in-
migration moderates the adverse competitiveness effects of the induce rise in the real
wage. The levels of economic activity are greater even than in the short-run, and this
is despite the fact that the regional labour market still exhibits NAIRU type results,

since the unemployment rate is ultimately unaffected by the demand stimulus.

In the long-run capital stocks adjust to the increases in rental rates apparent in
the short- and medium runs. Ultimately, capital stocks expand until rental rates are
again equated to user costs of capital. With flow migration the real wage is
unaffected, and so across long-run equilibria prices do not change in response to the
demand stimulus. Since the bargained real wage returns to its original level and

prices are not affected in the long-run, the results parallel those of input-output ( 1-O),
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with equi-proportionate increases in output, value added, capital and labour within
each sector. It is “as if” labour and capital are in infinitely elastic supply over the

long-run. The NAIRU result is established as the unemployment rate returns to its
initial level.

The regional economy eventually returns to the initial equilibrium level of
real wage and unemployment rates, but at much higher levels of output and
employment. Population has expanded due to in-migration into Scotland from RUK.
Furthermore, while the adjustment path does depend on the values of the key
parameters of the migration function, the medium and long-run solutions do not: all

of the adjustment paths converge on a unique equilibrium, which we indicate by the

label “convergence” in Table 8.1.

Stock-adjustment model and zero labour mobility

With the stock adjustment model, in the medium-run, the in-flow of migrants will
also reduce the pressure on the real take home wage that is apparent in the short-run,
but not to the extent that they do in the flow-adjustment model, because in-migration
is not a continuous process here. In the stock-adjustment model we assume labour to
be heterogenous, and potential migrants respond to changes in the real wage and
unemployment rates in different ways. Although the real wage rate in Scotland
increases and the unemployment rate falls, not all will perceive migration into
Scotland to be advantageous. Thus, here, labour is not in unlimited supply, as it is
effectively in the long-run under the flow-adjustment model. Hence as in-migration
occurs into Scotland, the real take home wage falls, but the pressure is not sufficient
to push the wage down to its initial equilibrium value. Likewise, the unemployment
rate is permanently reduced by the demand expansion . In the long-run, the regional
economy is in a new equilibrium, characterised by a permanently higher real wage

rate and permanently lower unemployment rate.

With zero mobility, the qualitative results of the impact period analysis persist. In

this case the short-run pressure on the real wage cannot be relieved to a degree by in-
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migration in this case. We would therefore expect the macroeconomic effects of the

demand stimulus to be least under this configuration of migration.

It is clear that, at least for a demand disturbance under regional wage
bargaining, assumptions about labour mobility prove critical for even the qualitative
behaviour of the system: only under the flow adjustment model of migration does the
system ultimately exhibit NAIRU properties, emulate an augmented IO system or
converge on a unique equilibrium irrespective of the values of key parameters of the
net migration function. Under either stock-adjustment or zero labour mobility

assumptions none of these properties holds over any time period.

National Bargaining

Next we explore the impact of national wage bargaining for our analysis.. In
the impact period, the impact on GDP under national bargaining is more than double
that under regional bargaining. In the medium and long-run results are favourable
relative to the regional bargaining (BRW) case because here the adverse
competitiveness effects that arise through the hike of the real wage are not present in
this case: indeed the real consumption wage actually falls as prices rise with the
nominal wage fixed. Strictly, therefore, the overall impact on migration is

ambiguous, but the major unemployment rate reduction dominates.

In the medium-run, NAIRU results no longer hold even under the flow-
adjustment model of migration. The real consumption wage actually falls further as
in-migration occurs and demand is further stimulated, and through the zero-net-
migration condition the employment (unemployment) rate must rise (fall). In the
long-run the real wage and unemployment rate exhibit NAIRU properties: the real
wage is brought back to its original value through the absence of price changes, and
the migration condition ensures that the same is true of the unemployment rate. In the

long-run the system continues to emulate the behaviour of an augmented I-O model.
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With the stock adjustment model, as with the regional bargaining closure, the
long-run results are achieved more rapidly than with the flow adjustment model.
However the main distinction here is that the long-run results with the stock-
adjustment model, under the national wage bargaining closure, approach the input-
output (I-O) results; there is equiproportionate expansion in capital stocks, total
employment and value added in each of the three sectors. But the NAIRU result is
not achieved with the stock adjustment migration model, when the national wage
bargaining closure is assumed to hold. Although the real wage is ultimately restored
to its original level (essentially because the consumer price index returns to its
original level and the nominal wage is fixed), the same is not true of the
unemployment rate: in the absence of flow migration this is not ultimately tied to its
initial level. Accordingly, varying the elasticities of the migration function does result
in a degree of non-convergence here in that the long-run equilibrium unemployment

rate will vary.

With zero mobility, in the long-run (with full adjustment of capital stocks) the
unemployment rate is permanently reduced, and there is also no NAIRU in this case.
However, even with zero mobility, the long-run equilibrium of the model emulates
an augmented input-output system, again reflecting the less binding nature of the
employment constraint under national bargaining where, in effect, firms can get all

the labour they wish (over the relevant range) at the prevailing nominal wage rate.

It is clear from our analysis that the degree of labour mobility does matter
even for the qualitative behaviour of the system under national bargaining as well as
under regional bargaining. However, because national bargaining effectively implies
a much less severe labour supply constraint than regional bargaining, the mobility of
labour typically matters less, at least for quantitative results. If firms have all the
labour they wish within the region at the prevailing nominal wage rate, the ability to
attract labour from outside the region is less critical. Notice here that NAIRU results

now only hold in one case: long-run equilibrium under the flow adjustment model of
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my migration. However, notice also that I-O results characterise all of the long-run
solutions (though not unique) under national bargaining, quite irrespective of the

assumed degree of labour mobility, in stark contrast to the regional bargaining case.

Again the reason is the absence of a tight regional labour market constraint under

national bargaining.

8.2.2. Supply Disturbances.

Throughout, the supply shock we consider is an externally-financed labour
subsidy to manufacturing. The introduction of, or increase in, a labour subsidy,
causes the real wage to the firm to fall, thus making it cheaper to employ labour. The
real wage to firm initially falls by the amount of the subsidy but the real take home
wage to workers remain unchanged. But at that level of real wage to the firm, the
demand for labour exceeds the supply, causing an increase in the real wage, even
under the initial general equilibrium demand for labour curve. Since labour demand
curve also shifts out due to the increased government spending implied by the fact
that the subsidy is assumed to be externally financed, there will be further upward
pressure on the real wage. This impact period analysis is identical for all models we
discuss because migration has no impact in this interval.

Flow adjustment model of migration

In the medium-run, with the flow-adjustment model of migration, as migrants
come into Scotland, the real take home wage falls, the labour demand curve, in
employment rate — real wage rate space shifts in all the way to where the real wage to
the firm falls by the amount of the subsidy, while the initial real take home wage is
restored. The unemployment rate returns to its initial equilibrium level, hence
establishing a NAIRU result. However, while wage and unemployment rates are
restored, the level of activity increases further over the medium run as the short-run
pressure on the real wage is relieved and adverse competitiveness pressures reduced.
In the long-run with full adjustment of capital stocks (through investment) and
population (through migration), the regional economy is in equilibrium with the
initial real wage and unemployment rate restored. Population and employment has
expanded because of in-migration. The long-run results do not, however, converge on

input-output type results. The labour subsidy, with the real consumption wage
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ultimately tied down by migration, implies permanent price falls, and changes in the

relative prices of inputs leading to substitution in favour of the subsidised factor.

Stock-adjustment model of migration and zero labour mobility

On the other hand with the stock adjustment migration model, in the medium-run,
as migrants come into Scotland the real take home wage rate falls, but not to the
initial equilibrium wage: the heterogeneity assumption implies a discrete response in
migration to changes in real wage or unemployment rates. The general equilibrium
labour demand curve in real wage-employment rate space shifts in, but not all the
way to the initial position, as under the flow model: labour in this case remains
regional specific, even in the long-run. In the long-run the regional economy is in
equilibrium, with a permanent change in real wage and unemployment rates.
Population and employment levels do expand due to in-migration, relative to the
short-run equilibrium position, but not by as much as under the flow adjustment
model of migration. Thus with the stock adjustment model there is no NAIRU result
established in the medium or long-runs. In the long-run, the regional labour market
settles at permanently higher real wage and lower unemployment rates. Price
increases are not limited to zero and, of course, there is no approximation to IO
results..

Furthermore, the long-run steady-state results change as we alter the
migration parameters: here different adjustment paths are also associated with
different equilibria, and there is “non-convergence”. This is because, with the stock
adjustment specification, real wage and unemployment rates do not return to the
original values in the long-run. In the flow-adjustment model, in contrast, the
migration elasticities affect only the speed of adjustment to equilibrium, not the long-
run equilibrium itself.

The macroeconomic impacts of the labour subsidy are least under zero labour
mobility. In this case, the short-run changes in real wages and unemployment rates
cannot be even partially offset by net in-migration (as in the stock-adjustment
model), let alone wholly offset (as under the flow-adjustment model). Of course, real

consumption wage rates are permanently increased in this case, with the
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unemployment rate permanently reduced, so that NAIRU results do not hold.. With
zero-labour mobility, the impact of the demand stimulus on the real wage will be
greatest. The increase in real wage rates imposes additional costs on producers. and
as a result the price of locally produced goods increase. Scottish exports will be less
competitive relative to good produced elsewhere, and this “crowding out” effect will
be greatest where labour mobility is not present to limit regional-specific changes in
wage and unemployment rates.

It is clear that, for a supply disturbance under regional wage bargaining,
assumptions about labour mobility again prove critical for even the qualitative
behaviour of the system: only under the flow adjustment model of migration does the
system ultimately exhibit NAIRU properties or converge on a unique equilibrium
irrespective of the values of key parameters of the net migration function. Under
either stock-adjustment or zero labour mobility assumptions neither of these
properties holds over any time period. One significant difference from the case of the
demand shock is that system equilibrium never converges on input-output type
results, since the disturbance involves lasting relative price changes.

National bargaining

Next we consider the effects under national wage bargaining. Recall that, in
this case, wages are determined within an integrated national bargaining system,
which implies that the nominal wage is exogenous to small open regional economies
such as Scotland. This implies that regional influences do not have a direct impact on
regional wages: in particular, the regional unemployment rate does not influence the
regional wage rate.

In the impact period, the increase in GDP is more than double the period one
increase in GDP under the regional bargaining/ bargained real wage (BRW) closure.
There is an increase in the demand for labour as a result of the subsidy but the
nominal wage remains unchanged and, since prices increase Initially, the real take
home consumption wage actually falls.

Ultimately, prices fall in long-run equilibrium in response to the labour
subsidy, and with a fixed nominal wage, this ensures a lower real wage, and with

flow migration, a lower employment rate/ higher unemployment rate. So NAIRU
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results are not apparent, nor are IO results. In the long-run, capital stocks are fully
adjusted and substitution in favour of labour away from capital occurs in the
subsidised sector, stimulated by changes in relative factor prices. In fact in the non-
subsidised sectors, substitution in favour of capital away from labour occurs, in the
manufacturing traded and sheltered sectors and capital stocks now increase by more
than the increase in employment. . However, these effects are not observed in the
BRW closure as discussed above (where the real wage is greatly affected by the
shock initially but gradually falls back to the initial rate).

With the stock adjustment model, throughout the simulation period, GDP
increases by more than double the increase in GDP when the regional bargaining
(BRW) closure is used. With the BRW closure, the nominal take home wage
increases throughout in response to the stimulus, but with the national bargaining
closure the nominal take home wage is fixed. Also notice that with the BRW closure,
the real wage increases because workers demand more wages, but with national wage
bargaining, the real wage only increases because the consumer price index falls.
There is again no NAIRU result here because the unemployment rate is not forced to
return to its original value, nor is the real wage. . As for the demand shock, with the
stock adjustment migration specification there is no unique long-run equilibrium or
steady-state result that holds irrespective of the key parameters of the migration
function. The long-run equilibrium results change as we alter the migration
elasticities. For example, GDP is very sensitive to changes in the migration
parameters as reflected in the change in the long-run results that we discussed in

Chapter 7.

Under zero labour mobility the results are rather different from the BRW
closure. Unlike with the BRW closure, where crowding out of employment occurs in
the non-manufacturing traded and sheltered sectors, there is no crowding-out in these
two sectors under the national wage bargaining closure. Employment increases in all

three sectors with the target manufacturing sector exhibiting the greatest impact.
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Quantitative results: the demand and supply shocks

Table 8.4.2 reports the long-run impact on GDP as a result of the demand and
supply disturbances. As mentioned earlier the migration parameters we use are taken

from the Layard et al (1991) specification of the net migration function.

Table 8.2. Quantitative system wide impact of the demand and supply stimuli.

Long-run impact on GDP (% Long-run impact on GDP (%
increase from base): Regional from base): National
Bargaining Bargaining

demand shock supply shock | demand shock | supply shock

Flow adjustment 4.04 4.20 4.04 3.80
Stock adjustment 1.66 1.77 3.89 3.66
Zero mobility 1.33 1.41 3.85 3.60

Referring to the first column of Table 8.2 (the demand shock), the greatest
impact occurs when the flow adjustment model is employed; GDP increases by an
estimated 4.04%, which is more than double of the increase in GDP in the stock
adjustment model. With the stock adjustment migration model, GDP rises by only
1.66%. Our results also show that the impact on output is even smaller, a 1.33%
increase, when there is zero labour mobility. Our results clearly demonstrate the
fundamental importance of the specification of the migration process, especially in
terms of the impact of a demand disturbance in the long-run under regional
bargaining. Notice that national bargaining makes no difference to long-run
equilibrium results for a demand shock (column 3 of Table 8.2): the models become
equivalent in these circumstances. However, notice that the results of the national
bargaining simulations are much less sensitive to migration assumptions. As already
noted, this is because under national bargaining firms can get all the labour they wish
at the prevailing nominal wage anyway, so the ability to attract in migrants is much
less critical for production. Chapter 6 provides a thorough explanation of the impact

of the 10 per cent increase in manufacturing export demand on the system
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We next discuss the impact of the supply shock. With the flow adjustment
migration specification GDP increases by 4.20% in the long-run, while real wage and
unemployment rates return to their initial levels. With the stock adjustment model,
GDP rises by 1.77%, while the real take home wage increases permanently (by
1.54%). However, the adverse competitiveness effects are even stronger in the zero
mobility case since there is no inflow of migrants to even partially moderate the
pressure on the regional labour market. With no migration, the 10% labour subsidy
causes GDP to increase by only 1.41% in the long run, and the real take home wage
increases by more (1.78%). When zero mobility is assumed, there NAIRU results do
not arise, as the real wage and unemployment rates are permanently altered. Under
the supply stimulus, with the flow adjustment migration model, the default Layard et
al (1991) model shows that, in contrast to the demand stimulus, the long-run
equilibrium results do not exhibit Input-Output properties. With the supply shock,
prices are always lower in the new long-run equilibrium, even where NAIRU results
are established. Under these circumstances there exist incentives for substitution
effects to occur and input-output type results simply do not arise at all in the case of
supply-side disturbances..

With the stock adjustment model the unemployment rate decreases by 12.65 per
cent from the base. Our findings thus support our earlier suggestion that the
existence of a regional "natural rate" of unemployment may, in general depend on the
nature of the net migration function. Our results for the stock adjustment
specification thus suggest that the labour subsidy impact does help to reduce long-run
equilibrium unemployment rate and simultaneously increase GDP per capita. The 10
per cent labour subsidy reduces the unemployment rate (by 12.65%) permanently
when the stock adjustment migration model is considered. Likewise with no
migration, the unemployment rate is permanently reduced (by 14.42%, which is more
than the fall in unemployment when the stock adjustment model is considered
because there is no in-migration at all in this case). When we change the migration
elasticities with respect to real wage and unemployment rate, with the flow
adjustment model, the steady state values of the key economic variables converge to

the same values but with the stock adjustment model, the long-run results change as
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we vary the migration elasticities. This is because, in the flow adjustment model, it is
"as if" labour is ultimately in infinite elastic supply, while in the stock adjustment
model labour remains a region-specific factor even in the long-run.

Notice that the long-run equilibrium results for national bargaining are quite
different from those for regional bargaining, even in the long-run (despite their
equivalence for a demand shock). In particular, the long-run impacts under national
bargaining are less than under regional bargaining. The key to this result is that the
change in the real wage in the long-run under the demand shock is precisely zero.
The same is true of the supply shock under regional bargaining. However, since
prices fall in the long-run in response to the supply stimulus, the nominal wage
actually falls in the regional bargaining case. In the national bargaining case the
change in the nominal wage is constrained to zero, so with price falls the real wage
must rise in the long-run, and so the stimulus of the labour subsidy is less in the long-
run than under regional bargaining. However, the reverse is true under stock-
adjustment models of migration and under zero labour mobility. National bargaining
systems generate I-O results irrespective of the assumed nature of labour mobility
(though these are not identical). The fixity of the nominal wage in these cases
precludes what would, under regional bargaining, be bigger increases in the real

wage.

8.3. Suggestions For Future Research .

While the econometric results we obtain in our study of the migration behaviour
between Scotland and the rest-of-the UK (RUK) are far from conclusive, the
subsequent simulations certainly serve to demonstrate very emphatically the
importance of migration flows in governing system-wide responses to both demand
and supply side disturbances.

One set of suggestions for future research concern further development of the
approach that we have adopted here. In terms of the econometric analysis, the use of
pooled time-series and cross-section data seems a potentially productive way
forward. If longer-time series and data from other countries and regions can be
accessed we are likely to be able to improve the ability of our econometric models to

discriminate among competing visions of regional labour mobility.



A further extension would involve the development of an explicitly interregional
analysis, rather than restricting attention to the single region case. The determinants
of migration between several regions in the UK could be addressed and migration
role in the system-wide responses to demand and supply disturbances could be
addressed for each of these regions in an integrated interregional model of the UK.
Similarly, the proposed Malaysian application could be extended to allow for both
major regions to be endogenous in the system-wide modelling component of the
overall analysis.

Other policies could be investigated as sources of demand and supply stimuli. An
example in the UK would be the move towards devolution (such as the establishment
of the Scottish Parliament) and decentralisation (as e.g. with regional development in
England). Similar studies could also be conducted using gross migration data.
However, the Scottish office have been reluctant to make such data available. Efforts
to improve the quality of regional migration data in Scotland would seem to be
appropriate, and may again assist ultimately in discriminating among alternative
perspectives on regional labour mobility.

A further important set of extensions of the present analysis would seek to
capture some of the other potential effects of migration. In particular, the impact of
population on the demand side of the system could be further explored, both
econometrically and through model simulations. This could include, for example, the
possibility of linking the demand side of the system more directly to the level, and
ideally the composition, of population.

Furthermore, we have assumed homogenous labour throughout our analysis,
but we know that in practice migration may be selective in both age and skills.
Systematic exploration of these effects could surely form the subject of another
thesis, in which skill dis-aggregation of labour markets might reveal quite distinct
degrees of regional labour mobility by broad skill group. One interesting possibility,
for example, would be where the highly skilled workers in effect conform to the flow

adjustment model of migration, while the least skilled are completely immobile. The
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possible combinations of outcomes would, of course, be significantly increased by

such an approach, but it may prove to be a very productive avenue for research.

The supply-side impacts of migrants are comparatively restricted in our
framework. For example, in-migrants may be more entreprencurial and ambitious
than indigenous populations. In this case there may be additional beneficial supply-
side effects operating through, for example, new firm formation and perhaps higher
innovation rates that would spill over to other sectors in the economy in a kind of
“virtuous circle”. On the other hand, there may be circumstances in which negative
effects occur, as for example, where migrants are geographically concentrated and
add to an already existing problem of congestion. Again such investigation would
scem to offer the potential for a wide range of new research, although again this
could only be feasibly pursued if there exist migration databases of sufficient
richness and accuracy.

Our framework can also be extended through additional applications to other
regions and countries. One extension would be to apply the framework for example
in the Malaysian setting. Over the years (except during the recent foreign exchange
crisis) there has been massive population movement within Peninsula Malaysia, and
between East and Peninsula Malaysia (also known as West Malaysia). While the
availability of reliable data has yet to be confirmed it is my intention to embark on
such research on my return home.

With regards to the influence of migration on system-wide behaviour in response
to demand and supply disturbances, similar ideas can be apply to set up migration
policies that could influence population movement within Malaysia. Previously the
population resettlement program, conducted by the Population Department in
conjunction with the Federal Land Development Authority (FELDA), has been
successful in relocating families from poverty-stricken areas to FELDA schemes
where cash crops such as rubber and oil palm are the major economic activities.
However most of the FELDA schemes have become stagnant in terms of production
and, in some cases, labour shortages are acute as children from these FELDA

schemes becomes educated and then refuse to continue working in those plantations.
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Some of the land owners are now too old to run the family plantation allocated for
them, thus creating other problems as the land entitlement has been given
permanently to these families. A study of what determines the net out-migration from
these land schemes could help inform future land scheme plans to ensure that such
areas remain attractive.

This study can also be extended to the analysis of international migration into
Malaysia. The previous decade has seen Malaysia experience GDP growth in excess
of 8%; due to labour shortages the Ministry of Home Affairs has been quite relaxed
in allowing workers from countries such as Bangladesh, India, Indonesia and other
neighbouring countries to come into Malaysia. However the recent currency turmoil
and bleak economic outlook have caused deep concern among Malaysians because
there is a perception that it is the locals who are losing out; these international
migrant workers are willing to work at lower wages than the levels regarded as
acceptable by the locals. There are plans to move migrant workers from simple
production lines, into the rubber and oil palm plantations that are least attractive to
the indigenous population. The idea is not about transferring migrant workers to a
particular economic sector, which could create other social problems. Rather, the
suggestion is that there should be a plan or regulation whereby migrants should
willingly go home to their countries of origin once their work permit expires or when
the economic situation in the host country, Malaysia, does not neccessitate their
presence. However, this would naturally create problems within the countries from
which migrants originate. The study of the consequences of international migration in
Malaysia is important to see to what extent this migration impacts on the Malaysian
economy.

The situation in Malaysia may differ from regional migration in the UK,
where migrants aid regional economic growth in part through a stimulus to
consumption and intermediate demands. International migrants in Malaysia are often
argued not to help economic growth because they live in subsistence condition. Most
of their earnings are transferred back to their countries of origin to support families
back home or for their future investment, should they decide to return. Until recently

the income of these migrant workers were un-taxed by the Malaysian government,
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eliminating another potential mechanism through which in-migrants could impact on
the local economy. Often the income taxes of the expatriates are being paid by the
local institution that brings them in. Certainly, it would seem very worthwhile
further to investigate the impact of both interregional and international migration on
the Malaysian economy, and on the indigenous and immigrant populations using an

appropriately modified variant of the approach adopted here.
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