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1 Introduction

The focus of much of regional economics has been on the determination and distribution of

living standards across regions or other geographical units.  The ’standard of living’ in any

geographical unit is broadly defined as the level of well-being of a typical resident, and is

determined by many factors, although it is common to use per capita income as a proxy.  There is

a sizable literature that tries to broaden the measurement of living standards to include labor-

market conditions and ‘quality of life’.  The purpose of this paper is to reexamine and extend the

literature using migration rates to measure relative quality of life and living standards.  I apply

the standard and extended methods to the regions of the United Kingdom.1

 The convention used here is to define 'amenities' as all components of the standard of

living other than income and labor-market conditions, and to define ‘the quality of life’ as the

overall utility-value of amenities.2  The standard method for measuring quality of life is the

hedonic approach of Rosen (1979), which estimates the compensating differentials that people

are willing to pay for differences in amenities.3  This approach is based on the assumption of a

long run Tiebout-type voting-with-your-feet equilibrium in which voter/consumers are optimally

allocated, implying that the standard of living is equivalent across locations.4  Under standard-of-

living equivalence, any differences in the quality of life across regions are compensated for by

differences in income.  Income differentials then provide direct measures of the value of a

location's quality of life in terms of the income that people are willing to forgo.  Although this

                                                
1 The focus in the UK has been on regional differences in labor-market opportunities.  In particular, there has been a
great deal of discussion of the North-South divide wherein Northern regions suffer from persistently lower incomes
and higher unemployment relative to Southern regions. See Gudgin (1995) for a recent discussion.
2 Note that the literature provides no consistent definitions of these terms.
3 The hedonic approach has been applied to cities in the US by Roback (1982), Blomquist, Berger, and Hoehn
(1988), Gyourko and Tracy (1991), and Kahn (1995).  To my knowledge, it has not been applied to the UK.
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approach is intuitively appealing, the assumption of long run equilibrium has not met with

universal approval.5

In an influential paper applied to states in the US, Greenwood, Hunt, Rickman, and Treyz

(1991) propose a method for determining compensating differentials without having to assume

that all regions are in long run equilibrium.  They posit that a region is in long run equilibrium,

and hence has the same standard of living as the rest of the country, when it has zero net gross-

migration.6  They first estimate the relationship between regional gross-migration rates and per

capita income relative to the national average, which they then use to calculate the level of

income that would be necessary for a region to have zero net gross-migration.7  The difference

between this and the national per capita income is the region’s quality of life in dollar terms.

Greenwood, et al’s method is an important contribution because it does not rely on the

assumption of standard-of-living equivalence, and because it suggests a straightforward method

for using migration rates to estimate quality of life.  However, as argued by Douglas (1997) and

Douglas and Wall (1996), their implicit theoretical model is one in which potential migrants

respond to the standard of living of their present region relative to that of the rest of the country,

instead of to that of each potential destination.  As a consequence, they measure a region’s

standard-of-living by its gross-migration rate, a measure that cannot be derived within a

reasonable utility-maximization framework.

An alternative to Greenwood, et al (1991) that also uses migration data to measure

standard of living has been developed by Douglas and Wall (1993) and Douglas (1997).  Theirs

                                                                                                                                                            
4 Tiebout (1956).
5 See the surveys of Evans (1990) and Hunt (1993).
6 Net gross-migration is total migration from a region to the rest of the country net of total migration from the rest of
the country to the region.
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is a non-parametric ’rational’ approach which uses net cross-migration flows to construct

standard-of-living indices.  This method is based on the premise that because people make

utility-maximizing locational choices when deciding where to live, net cross-migration directly

reveals the standard-of-living ranking of any two locations.8  The researcher needs only to collect

the pairwise comparisons of the regions to construct a single standard-of-living ranking.

So as to use the empirical method of Greenwood, et al’s model, while avoiding its

conceptual problems, I use a model based on the rational approach of Douglas and Wall (1993)

and Douglas (1997).  The model extends Douglas and Wall (1996) in three important ways: it

treats labor-market conditions separately from other amenities;9 it relaxes the assumption that

moving costs between two locations are independent of the direction of the move; and it controls

for the effects of migration between contiguous regions.  I apply the model to interregional

migration in the UK for the years 1982-92.

2 Interregional migration in the UK: A selective survey

Although the motivation for this paper is to measure the relative quality of life and standard of

living across the regions of the UK, the results can be considered separately as a contribution to

the literature on UK internal migration.  Existing studies have used a variety of theoretical

models and data sets, and my results are comparable to those such as Molho (1982, 1984),

Pissarides and McMaster (1990), and Jackman and Savouri (1992, 1996), which also use

                                                                                                                                                            
7 Porell (1982) had a similar idea, but his objective was to measure the influence of amenities on migration flows.
8 Net cross-migration is the net migration between two regions.
9 Rosen (1979) categorizes labor-market conditions as an amenity; and Greenwood, et al (1991) and Douglas and
Wall (1996) estimate them as such.



4

aggregate regional migration data.10   The ten regions are North, Yorkshire and Humberside, East

Midlands, East Anglia, South East, South West, West Midlands, North West, Wales, and

Scotland.  Refer to Figure 1 for a map of the standard regions of the UK.  Note that as of 1999,

the UK government divides the country into ‘unitary authorities’ whose borders do not

correspond to those of the pre-1999 regions.

Although previous studies differ greatly in their theoretical bases and their objectives, the

sets of independent variables used in these studies are very similar.  Each includes fixed effects

to control for differences in amenities and other fixed determinants of migration; each includes

income or wages to determine the effects of remunerative opportunities; and each includes

regional unemployment rates and/or regional vacancy rates to determine the effects of labor-

market opportunities.  Important differences include the inclusion of house prices by Molho

(1984) and Jackman and Savouri (1992, 1996), and contiguity and distance measures by Molho

(1982) and Jackman and Savouri (1996).

What is surprising about these studies is how different their dependent variables are from

one another.  Molho (1982, 1984), using a traditional gravity model, measures a region's rate of

migration to another region as the number of out-migrants as a percentage of the product of the

populations of the two regions.  Pissarides and McMaster (1990), like Greenwood et al (1991),

do not look at migration between regions, but between a region and the rest of the country.  Their

migration rate is out-migration from a region to the rest of the country as a percentage of the

region's population.  Jackman and Savouri (1992, 1996) do not take account of the migration

opportunities available in the destination region, so their migration rate is the number of migrants

                                                
10 See also the studies surveyed by Molho (1982).  Studies such as Pissarides and Wadsworth (1989) and Hughes and
McCormick (1987, 1994) use micro-data sets and are not directly comparable, although they inform the analysis
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from one region to another as a percentage of the population of the origin destination only.

The most important difference between my empirical model and that of previous studies

of the UK is the way in which I measure the interregional migration rate.  Firstly, as discussed

above, it models migration as occurring between two regions, instead of between a region and the

rest of the country.  Secondly, through the aggregation of individual location choices to the

regional level, my migration rate includes the number of migration opportunities available in

destination regions.  And thirdly, as a means of netting out structural problems such as distance

and the effect of alternative locational options, I use net cross-migration instead of gross (one-

way) migration used in traditional gravity models.  Unlike the previous literature, I construct a

model starting from an individual utility-maximizer’s locational choice problem, and the

migration rate arises directly from the model and an aggregation of individual decisions to the

regional level.11

3 The theoretical model

3.1 Individual migration decisions

Divide the country into many locations, each capable of being inhabited.  Regions differ in size

according to the numbers of locations and residents they have.  The relevant unit of migration for

an individual agent is then at the location level, and the level of regional migration is simply the

aggregate of the many location decisions.  As discussed in detail later, this is a crucial distinction,

and it leads to a very different measure of aggregate regional migration rates than used in

previous studies of the UK.

                                                                                                                                                            
throughout.  Coleman and Salt (1992) and Rees and Stillwell (1990) describe UK interregional migration.
11 See Plane (1993) and Douglas (1997) for discussions of the appropriate measure of the migration rate.
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In order for the standard of living to have any meaning, there must be some commonality

in individuals’ assessments of locations.  As is standard in random-utility models such as Smith

and Clayton (1978), Ben-Akiva and Watanatada (1981), and Douglas (1997), assume that an

individual’s assessment of the standard of living in a location has a component common to all,

and an individual-specific component.  Specifically, individual k’s evaluation of the standard of

living in location i is

U u Y Xi
k

i i i
k= +( , , ) ;Ai ε (1)

where Ai is a vector of amenities, Yi is real per capita income, and Xi is a measure of general

labor market conditions.  The standard of living is measured by ui=u( ), and εi
k  is a stochastic

term that captures those factors that are specific to individual k.  These factors include anything

that leads k to place a different value on Ai , Yi,, and Xi than would be expected of a person

selected randomly from the country’s population.  For each location, the expected value (over the

country’s population) of the individual-specific component is zero.  This is by definition, since

any systematic non-zero component is included in the common component  ui.  Define Cij as the

one-time utility cost incurred by any individual when she migrates from location i to location j,

exclusive of her change in standard of living.  Any individual-specific moving costs are included

in εi
k .

Define a random variable Mij
k  such that Mij

k = 1 if individual k migrates from location i

to location j, and Mij
k = 0  otherwise.  For individual k to migrate from location i to location j

(and not to any other location r), the move must lead to a higher perceived personal standard of

living, and must mean that there were no alternative moves that would have provided a larger
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improvement.  Thus, the probability that a randomly selected resident of i will migrate to j can be

expressed as a function F( ) that is increasing in the expected standard of living difference

between j and i (net of moving costs), and in the expected standard-of-living differential between

j and each alternative location r (net of the difference in the costs of moving from i):

).  ,,  ,()1Pr( KK i
jririjrj

i
jiijij

k
ij CCuuCuuFM ∆++−−∆+−−== (2)

In (2), i
ji∆  denotes the difference in the expected values of i and j’s idiosyncratic components,

drawing from the population of location i only: .) ofresident  () ofresident  ( iEiE k
i

k
j

i
ji ε−ε≡∆

This measures the degree to which residents of i, relative to the tendency of residents of the

country as a whole, tend to prefer (or have a distaste for) j to i.

If the distribution of the idiosyncratic components was the same for all locations, both

terms in i
ji∆  would be zero.  This is because the randomly selected resident of each location

would have the same expected preferences as the randomly selected resident the country as a

whole.  Although this assumption would eliminate the need to control for differences in the

distribution of preferences across locations, it is stronger than necessary for present purposes.

Instead, make the weaker assumption that the differences in the expected values of the

idiosyncratic components are symmetric; i.e. i
ji∆ = j

ij∆ .  In other words, if the residents of i tend

to have a relative distaste or preference for location j, the feeling on the part of j’s residents

towards i is exactly mutual.

To make (2) operationally useful, assume that F( ) is linear in all arguments and

symmetric in the comparisons to alternative locations.  Specifically, where lij denotes the set of

all locations other than i and j,
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.)()()1Pr( ∑
∈

∆++−−δ+∆+−−β==
ijr

i
jririjrj

i
jiijij

k
ij CCuuCuuM

l

     (2 �

Expression (2 ��LV�GLIILFXOW�WR�XVH�HPSLULFDOO\�WR�HVWLPDWH�WKH�GHFLVLRQ�WR�PLJUDWH�EHWZHHQ�i

and j because it includes terms on locations other than i and j.  Because these other terms are

correlated with the standard-of-living differential between i and j, not accounting for them will

bias any estimates.  In this model the problem is handled by considering net cross-migration

between i and j, which, given the linear approximation of F( ), eliminates the need to consider

other regions.

Define µij as the difference in the probabilities of a randomly-selected residents of i and j

migrating to the other location: µij ij
k

ji
hM M= = − =Pr( ) Pr( )1 1 .  Assume that no location has an

overall advantage in terms of the idiosyncratic components, i.e. ∑∑ ∈∈
∆=∆

ijij r

j
irr

i
jr ll

, and,

following Douglas (1997), assume that i has no overall moving-cost advantage or disadvantage

over j, i.e. ( )C Cir jrr ij
− =∈∑ 0l .  Use (2 ��DQG�UHDUUDQJH�WR�REWDLQ

µ ω ρij j i ji iju u C C= − + −( ) ( ); (3)

where ω=2β+δ(n-2), and ρ=β+δ(n-2).

Previous variants of this model assume that moving costs are symmetric (Cij=Cji),

meaning that they are independent of the direction of the move between any two regions.  In

Douglas and Wall (1993) and Douglas (1997), this assumption allows for the direct application

of net cross-migration rates to standard-of-living ranks because the direction of net migration

reveals preference of one region over the other.  When constructing such a non-parametric

ranking, any differences in the costs of moving into a region may be of minor consideration.
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However, when using a regression to quantify the effects of income and labor-market

opportunities, it may be necessary to control for them, even if they not important enough to

change the direction of net cross-migration.  This is likely to be particularly important for the

UK, where, as argued by Evans (1993), mobility is asymmetrically constrained.

3.2 Aggregating individual migration decisions

Expressions (2) and (3) refer to the migration probability of a resident drawn randomly from a

single location, of which there are many in a region.  In order to aggregate to the regional level

across the locations within the source region, it is necessary to assume that the standard of living

is the same across the locations within a region, although the individual-specific evaluations may

differ.  Assuming that locations i and j are in different regions, the number of migrants from

location i’s region (hereafter referred to as region i) to location j is the sum of the probabilities for

the Ni residents of region i.

  E M L Mij j ij
k

k

Ni

( ) Pr( ).= =
=
∑ 1

1
(4)

With a large number of residents in region i, this approaches L N Mj i ij
kPr( )= 1 .  Rearrange this

to obtain

Pr( ) ( ).M E mij
k

ij= =1      (5)

The appropriate migration rate to reflect the preferences revealed by individual migration

decisions is therefore cross-migration as a percentage of migration opportunities that the

residents of i have across the locations of j: mij≡Mij/NiLj.
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Without the second aggregation across locations within the regions, I would arrive at the

gross-migration rate used by and Jackman and Savouri (1992, 1995).  However, such a migration

rate yields only a measure of the rate of migration from region i to one of the many locations in

another region, in effect equating a region with a single location.  Such a measure does not

provide a meaningful regional-level aggregation of the utility-maximizing decisions made at the

locational level.  Models that do not take into account that large regions attract more migrants

bias the measure of migration rates towards large regions, with this bias becoming more severe

the more diverse the regions are in size.  For example, if the percentage of East Anglia’s

population that moves to the South East is larger than the percentage of the South East’s

population that moves to East Anglia, this may only reflect that there are many more places to

move to in the South East, not that there is a difference in standard of living.

Combine (5) with (3) to obtain12

E m m u u C Cij ji j i ji ij( ) ( ).− = − + −ρ     (6)

As represented by (6), expected net cross-migration between two regions, in terms of migration

opportunities, increases in the standard-of-living differential.  Also the present model shows

instead that standard-of-living equivalence is indicated by zero net cross-migration between two

regions (ignoring differences in moving costs for the moment).  This is in contrast to Greenwood,

et al (1991) in which standard-of-living equivalence is indicated by zero net gross-migration to

the rest of the country.

                                                
12 Since standard of living is solely an ordinal measure, ignore ω.
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4 The empirical model

4.1 Contiguity and moving costs

Assume that moving costs are C H g dij j ij= + ( ),  where Hj is the cost of finding accommodation

in the destination region, independent of distance.  The distance between the origin and

destination is  dij, and ′ >g 0 .  In previous studies, the distance component of moving costs has

been captured as a fixed effect in the migration equation, but Jackman and Savouri (1995)

separate the effect of distance from other fixed effects by measuring the distance between regions

as the physical distance between the two regions’ largest cities.  Although it is common to use

physical distance as a proxy for moving costs, Plane (1984) finds that physical distance is not

necessarily even a good measure of relative functional distance as perceived by migrants.

Fortunately, the present model avoids having to make such an approximation because the

distance component disappears from the cross-migration equation below.  However, this does not

help to control for contiguity effects.

As Molho (1982) and Jackman and Savouri (1996) argue, distance is not an appropriate

measure of moving costs when people can move to contiguous regions, facing very different

costs from those who move to non-contiguous regions.  A migrant between contiguous regions

may only be changing his place of residence across a regional border, but keeping the same jobs

and friends, thus avoiding the information costs faced by others.  Molho (1982) and Jackman and

Savouri (1996) both use the length of the border to control for contiguity effects, which would

disappear from the cross-migration equation used here.  However, it is not simply the length of

the border that matters, but the number of people near the border.  To control for contiguity

effects, I instead use a measure of the number of residents of a region in the border area with
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each of the other regions.  Using bij to denote the length of the border between regions i and j,

Zij≡bijNi is an approximation of the number of people in i who can potentially make moves to j

within the border area.

4.2 Empirical specification

For the purposes of estimation, specify the standard-of-living function as

u Y X Y Xi i i i( , , ) ln ln ln ; , , .A Ai i= ′ + + >α γ φ α γ φ     0 (7)

Substitute (7) and the above specification for moving costs into (6).  Control for contiguity

effects and allow for measurement and other error to obtain

.)()(lnln ijjiijji
i

j

i

j
ijjiij ZZHH

X

X

Y

Y
mm η+−θ+−ρ+





φ+





γ+λ−λ=− (8)

The quality of life is measured by λi=α’lnAi, the utility value of amenities.  Note that because the

distance-related moving costs disappear when net cross-migration is considered, the remaining

components of moving cost are the regional difference in the difficulty finding accommodation

and the contiguity effects.

The general contributions of the present paper to the hedonic pricing literature and to the

study of UK interregional migration are readily illustrated with regression equation (8).  As with

Douglas and Wall (1996), the standard-of-living differential is here measure by net cross-

migration between two regions, as derived from the ‘rational’ approach.  This is in contrast with

Greenwood, et al (1991), who use net out-migration to the rest of the country, and have only the

relative per capita income on the right-hand-side.  The important advances of the present model

on Douglas and Wall (1996) are: separating labor-market conditions from other amenities;
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allowing for asymmetric moving costs between regions, as represented by asymmetric difficulties

in finding accommodation; and controlling for the effects of migration between contiguous

regions.

The most important advance of equation (8) on other models of UK interregional

migration is that the migration rate is in terms of the migration opportunities in the destination

region, as in classical gravity models.  This migration rate is a more accurate reflection of the

individual-level decisions of migrants.  Also, by using cross-migration between two regions, the

need to model difficult fixed variables like distance-related moving cost is eliminated.  The

contiguity variable used in equation (8), while not perfect, is an advance on previous measures,

which do not consider the number of potential migrants along the border, but only the length of

the border.

5 Data and variables

Unless otherwise noted, all data are obtained from various issues of Regional Trends.  Cross-

migration data are derived from the National Health Service Central Register, which is described

and discussed by Coleman and Salt (1992), and is also used by Molho (1984) and Jackman and

Savouri (1992, 1996).  There are various difficulties and biases with this data, but it is generally

considered to be a reliable measure of interregional movements in the UK.  For reference, these

data are summarized by Table 1, which provides the total net cross-migration between the ten

regions for 1982-1992, as well as net-in-migration for each region.

Because of the obvious difficulty in measuring the number of locations in a region, it is
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commonly measured by the region’s population.13  The dependent variable is then the net number

of cross-migrants between regions i and j, divided by the product of the regions’ populations:

m m M M N Nij ji ij ji i j− = −( ) / .  This net migration rate is the net cross-migration version of

classical gravity models, although it is arrived at from an entirely different direction.  In classical

gravity models such as Zipf (1946), destination population is included to control for the

gravitational attraction of populous locations.  In the model used here it is derived through the

aggregation of individual migration decisions to the regional level.

The regional price indices (actually percentage changes and differences in required

income to purchase a fixed bundle, including housing) are from the Reward Group (1995).  This

data set was also used by Jackman and Savouri (1992, 1996) and Hughes and McCormick

(1994).  See Borooah, McGregor, McKee, and Mulholland (1996) for an analysis.

 I measure a region’s employment opportunities by its vacancy rate, the yearly average of

the number of vacancies at Job Centres as a percentage of the labor force.  Because of regional

differences in long-term unemployment, the vacancy rate is likely to be a better measure of labor-

market opportunities for potential migrants than is the unemployment rate.  However, for the

sake of comparison, I substitute the vacancy rate with the unemployment rate in one version of

the empirical model.

  In the UK, the difficulty in finding accommodation can differ across regions because

large and differing portions of the housing stock are owned by local councils, and the number of

units available for private rental is relatively small.  Hughes and McCormick (1987, 1994) and

Evans and McCormick (1994), among others, outline the problems this creates for potential

                                                
13 This is from Feeney (1973) who argues that the number of locations is linear homogenous in the population, which
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migrants, and argue that it is an important constraint on the mobility of the British population.

Because of this, I measure the difficulty in finding accommodation by the share of the housing

stock that is owned by the local council.  The one-time cost of finding accommodation for home-

buyers may also differ across regions [see Bover, Meullbauer, and Murphy (1989)].  For potential

migrants to a region with high house prices, the down payment required may be substantial.

Because of this, I also measure the cost of finding accommodation by the average down payment.

Data on the national average down payment for first-time buyers are from Pannel (1995), which I

multiply by the regional average house prices from Regional Trends, deflated by the regional

price index.  The lengths of the borders of contiguous regions are from Table A3 of Jackman and

Savouri (1996), and are measured in map millimeters.  The contiguity variable is the length of

the border times the population of the origin region (measured in thousands).

6 Regression results

6.1 The basic model

The estimates are for the ten standard regions of the UK (excluding Northern Ireland) for 1982-

92, assuming that the quality of life for each region was fixed over the entire period.  With ten

regions and eleven years, I have 495 observations.  To prevent perfect collinearity, the fixed

effects are estimated under the restriction that they sum to zero.

The least squares regression results for Model I are summarized by the first column of

Table 2.  The first ten coefficients are the estimates of the regional fixed effects, which sum to

unity, and which represent the regions’ quality of life relative to the national average (zero).

                                                                                                                                                            
Plane (1993) refers to as the ’interactance hypothesis’.
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There are four regions with estimated quality of life above the national average (two significantly

above), and six regions with estimates below the national average (three significantly below).

The South West, Wales, South East, and East Anglia have above-average quality of life, and

Scotland, Yorkshire and Humberside, East Midlands, West Midlands, North West, and North

have below-average quality of life.

The coefficients on per capita income and the vacancy rate have the expected signs, and

both are statistically significant.  The difference in council-ownership is not a statistically

significant determinant of cross-migration, while average down payment and the extent of

regional contiguity are, both having the expected signs.

6.2 Contiguity and unemployment

The contiguity effect is particularly important in determining the estimates of the relative quality

of life of the regions, in particular for the South East and neighboring regions. Notice from the

migration data summarized by Table 1 that net migration from the South East to East Anglia and

the South West dwarfs that between any two other regions.  However, this is not an accurate

reflection of the standard of living differential because the densely populated South East shares a

long border with these two sparsely populated regions.  Many of these net migrants are likely to

be making moves within the same general area of their original home, but which happen to cross

the border between two regions.  Because there are so many more people likely to make this

move from the South East to contiguous regions, not controlling for this contiguity effect would

severely bias its estimated quality of life downward.

Refer to the second column of Table 2, which contains the regression results for Model II,
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which is identical to Model I except that the coefficient on the contiguity variable is restricted to

be zero.  With this model, the South East would have the lowest estimated quality of life, instead

of the second highest, as in Model I.  The important differences between the results of Models I

and II are in the quality of life estimates for the South East and its neighboring regions: the South

West and East Anglia.  Further, a log-likelihood test easily rejects the null hypothesis that the

coefficient on the contiguity variable can be restricted to zero.14

In Model I labor-market opportunities were measured by the vacancy rate instead of the

unemployment rate.  Because other studies have the unemployment rate as an independent

variable, it is useful compare how this choice affects the results.  Strangely, the results for the

model which uses the unemployment rate, Model III, suggest that people tend to move towards

regions with high unemployment, and away from those with low unemployment.  Pissarides and

Wadsworth (1989) and Hughes and McCormick (1994) use micro-data and have also obtained

seemingly perverse effects of the unemployment rate, although studies using aggregate regional

data have not.

One might reasonably expect that because vacancy and unemployment rates are

negatively related across the UK and within any region, that the estimated coefficients on the two

variables would have opposite signs.  However, this relies on the relationship between vacancy

and unemployment rates (the Beveridge curve) being the same for all regions.  As detected by

Jackman and Kan (1988), this became increasingly untenable after 1984, and is clearly inaccurate

for the period studied presently.  Wall and Zoega (1997) estimate regional Beveridge curves and

find significant differences in their position across regions due to significant differences in

                                                
14 This is with χ2(1) = 212.2 and a critical value of 3.84.
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regional steady-state unemployment rates.  Also, to illustrate this within the present context, refer

to the last two columns of Table 3, which provide the ranking of the regional vacancy rate and

the inverse ranking of regional unemployment rates averaged over the period.  Clearly these

rankings are not closely related, and the Spearman rank correlation coefficient between them is

statistically no different from zero.  Regions with relatively high vacancy rates are no more likely

to have low unemployment than are regions with low vacancy rates.

6.3 Two-way fixed effects

Although the variables used presently are in terms of their real values, it is possible that the

results for Model I are biased due to the exclusion of time-specific variables.  If migration rates

are correlated with time, and time is correlated with the independent variables, exclusion of time

effects would lead to biased results.  To test for this possibility, Model IV is a two-way fixed

effects model that includes time dummies assumed to be fixed cross-sectionally.  Note that the

dummy for 1982 is excluded to prevent collinearity, meaning that the time effects are measured

relative to that of 1982.

As reported in the last column of Table 2, there are several minor differences in the

results for Models I and IV, and the only time dummy that is statistically different from zero is

that for 1985.  The most notable difference between the models is that the coefficients for the

region-specific effects of the North and of the South West are not significant at the 10% level

when time dummies are included.  There is a similar difference for the coefficient on the average

down payment.  Despite these differences, a likelihood ratio test cannot reject the null hypothesis
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that Models I and IV are statistically the same.15  Further, although Model IV has the higher 2R ,

Model I is preferred on the basis of having lower values for the Akaike information criterion and

the Amemiya probability criterion, which place higher penalties on the addition of regressors.

7 Standard of living

To obtain a measure of the standard of living in each region, substitute into (7) the actual values

of per capita income and the vacancy rate, along with the estimated quality of life and the

coefficients on income and the vacancy rate from Model I.  The ranking of the estimated eleven-

year average regional standards of living are provided by Table 3, in decreasing order, along with

the corresponding rankings of quality of life, per capita income, vacancy rate, and unemployment

rate.

Although per capita income and the vacancy rate are found to be statistically significant,

the standard of living ranking correlates most closely with the quality of life ranking.  Referring

to Table 4, which provides the Spearman rank-correlation coefficients between standard of living

and its components, notice that the standard of living and the quality of life are the most highly

correlated rankings.  Note also that the income ranking is negatively correlated with those of

standard of living and of quality of life, although not significantly so.  This a particularly

interesting result given that relative income is the most common means of ranking regions’

standards of living.  The vacancy rate ranking, on the other hand, is positively correlated with

those of quality of life and standard of living, and is negatively correlated with the income

ranking.  For comparison sake, note also that the rankings of the standard of living and its three

                                                
15�7KLV�LV�ZLWK� 2(10) = 12.74 and a critical value of 18.31.
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components are positively correlated with the unemployment rate ranking, although none are

statistically significant.  However, this does illustrate that very different results can be obtained

depending on the measure of labor-market conditions that is chosen.

A tangible measure of the relative standard of living can be obtained by calculating the

compensating differential paid for the regional differences in quality of life.  The value of the

non-income components of the standard of living can be stated in terms of the level of income

that individuals would be willing to forgo so that a region’s standard of living is the same as

elsewhere.  To compare region j with the national average, first define RXj as j’s vacancy rates

relative to the national average.  For reference, the relative vacancy rate averaged over the period

are provided in the first column of Table 5.  Recalling (8), solve the following expression for,

RYj*, the relative per capita income that would equate the standard of living in j with the national

average:

$ $ ln $ ln .*λ γ φj j jRY RX+ + = 0 (9)

Note that the contiguity effect and differences in moving costs can now be ignored.  An

approximate solution, taking the estimated coefficients to be their true values, is

RY ej
RXj j* ( $ $ ) / $

.= − +λ φ γ
    (10)

The second column of Table 5 presents the average RYj* for each region over the eleven-year

period, which can be compared to the actual relative income RYj, presented in the third column.

If RYj* < RYj, a region’s standard of living is higher than the national average, and vice versa.

This is true for the top-four ranked regions, and the opposite is true for the lowest-six ranked
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regions.  Using the approximation (10) and again taking $φ  and $γ as true values, RYj*Low and

RYj*High are the lower and upper bounds of the 95% confidence interval for RYj*.

Because the actual relative income is within the 95% confidence interval for all regions

except the West Midlands and the North West, only those two can be said to have a standard of

living statistically different from the national average.  This is despite the fact that the quality of

life for six of the ten regions is statistically different from the national average.  This indicates

that quality-of-life differentials are to some extent compensated for by differences in income and

labor-market opportunities.  Note that this is also a test of whether or not the regions are in long

run equilibrium, although a comprehensive test would require comparisons of all of the pairwise

combinations of regions to see if regions are statistically different from each other.  However,

statistically significant differences from the national average are necessary and sufficient to reject

the hypothesis that the regions are in long run equilibrium and have the same standard of living.

The results summarized in Tables 3-5 suggest a North-South divide in the standard of

living in England, although the divide runs East-West in the Midlands.  Wales and Scotland,

which are normally lumped with northern regions when referring to income and unemployment,

are among the regions with the highest standard of living.  This is due to their relatively high

estimated quality of life and to their high vacancy rates.

8 Alternative migration models

As mentioned above, the major difference between the present study and those done previously

for the UK is in my definition of the migration rate.  So as to illustrate how the choice of

migration rate affects the migration regression, I estimated the identical model for two alternative
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migration rates that can be derived within the present theoretical structure, but under alternative

assumptions.  Also, so as to compare the present methodology with that of Greenwood, et al

(1991), I estimate the model under their assumptions, and use the results to calculate the regional

compensating differentials.

8.1 Traditional gravity model

The first alternative migration rate is the gross cross-migration rate used by Molho (1982,

1984) and most gravity models: M N Nij i j/ .  This can be obtained within the present theoretical

structure by assuming that the decision to migrate between locations i and j is independent of the

standard-of-living differentials between j and all other regions (i.e. by assuming that δ in (2) is

zero).  This eliminates the need to use cross-migration rates to eliminate the comparison to other

regions, although the distance-related cost of moving now has to be considered.  Keeping the rest

of the theoretical structure the same, and assuming that moving costs are linear in distance, the

empirical model becomes

.lnln ijijijj
i

j

i

j
ijij ZdH

X

X

Y

Y
m υ+θ+τ+ρ+





φ+





γ+λ−λ= (11)

I measure the distance between regions as the distance, in degrees, between the regions’ largest

cities, although for regions with two comparable large cities, I use the average of the distances.16

Keeping in mind the crudeness of distance as a measure of moving costs, as well as the other

problems discussed by Plane (1984), the results are summarized by the first column of Table 6.

There are no priors as to the direction of the differences between these results and those

of Model I, but they differ in many respects.  Explaining the differences is complicated by the
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necessary inclusion of the distance variable in the traditional model.  As apparent from a

comparison of Tables 2 and 6, the estimates of regional quality of life are somewhat similar,

although there are some notable differences.  In particular, Scotland has by far the lowest

estimated quality of life with this model.  Also, although the estimated coefficient on per capita

income is nearly identical between the two models, that on the vacancy rate is now statistically

no different from zero.  The effects of council housing and the average down payment in the

destination region both have the ‘wrong’ sign, and are statistically significant.  Distance and

origin-contiguity have the expected signs and are statistically significant.

The very different results obtained using net and gross cross-migration rates might be due

solely to the inclusion of the distance variable.  If so, then even if it is reasonable to assume that

one can safely ignore the comparison of the destination to all other regions (i.e. that δ=0), using

net cross-migration at least eliminates the need to consider distance, a variable of dubious

accuracy in measuring moving costs.

8.2 Out-migration rate model

The second alternative migration rate is gross out-migration as a percentage of origin

population, and was used by Jackman and Savouri (1992, 1996):M Nij i/ .  This rate can be

obtained by assuming that δ=0, and by assuming that each region can be considered as a single

location, thus eliminating the summation across the locations of the destination region.  The right

hand side of this empirical model is the same as in (11).  Because this migration rate does not

take account of the number of opportunities in the destination region, it will bias the estimated

relative quality of life towards populous regions.  This is the most notable difference between the

                                                                                                                                                            
16 These distances are available on request.



24

results of Model I and those summarized by the second column of Table 6.  The estimated quality

of life for the South East (by far the most populous region) is far and away the highest, and that

of East Anglia (by far the least populated region) is easily the lowest.  Additionally, the

coefficients on per capita income and the vacancy rate are both statistically no different from

zero.

8.3 Greenwood, et al model

Greenwood, et al (1991) have a simpler estimation method than any of those used here.

They assume that for potential migrants in a region, each of the potential destination regions is

small relative to the country as a whole so that their conditions can be approximated by the

conditions in the country as a whole.  They also use the region’s aggregate out-migration rate as

an indicator of the standard of living difference between the region and the rest of the country.

They also do not consider moving costs, distance, or labor market factors.  More precisely, they

assume that when the region is in long-run equilibrium when its aggregate out-migration rate is

zero.  With minor differences, the Greenwood, et al model is

∑
≠
=

ε+γ+λ=
10

1

.ln
1

ij
j

ijjjij
i

RYM
N

    (12)

This has a practical advantage in that it requires knowing only the aggregate out-migration rates

for the regions, rather than all of the regional cross-migration rates, which are less readily

available.  However, the countervailing practical disadvantage is the dramatic reduction in the

number of observations, from 495 to 110 in the present study.  Also, the assumption that

conditions in potential destinations can be approximated by national conditions is not likely to be
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tenable for countries smaller than the US.17

The last column of Table 6 presents the estimation results when the present data are

applied to the Greenwood, et al estimation method.  For a model to be useful for calculating

standard-of-living differentials, it must provide accurate estimates of the responsiveness of

migration to income differences.  However, with this model, the coefficient on relative per capita

income is far from being statistically different from zero.  It is not clear if this is due to the small

number of observations, or because its theoretical bases make it an inadequate model of

interregional migration in the UK.

Leaving aside the estimation difficulties, if we assume that the point estimate of the

coefficient on relative per capita income is correct, we can easily calculate the standard-of-living

differentials and test for long-run equilibrium.  These calculations are presented in Table 7,

where RYj** is the income level that would equate the standard of living in region j with that of

the country as a whole, and the regions are listed in order of their estimated standard-of-living

ranking.  The table also presents the 95% confidence intervals and, for reference, the actual

relative per capita incomes.

As with the standard-of-living calculations I derived from Model I, standard-of-living

equivalence is rejected here, although with an entirely different set of regions found to be out of

long-run equilibrium: South West and East Anglia with Greenwood, et al; South East, West

Midlands, and North West for Model I.  Also, as shown in the last column, on average, RYj* and

RYj** differ in absolute terms by 11.3 percent, with RYj** being about 22 percent and 31 percent

lower for South West and East Anglia, and 23 percent higher for Scotland.   It is therefore clear

                                                
17 See Douglas (1997) for a comparison of cross-migration and aggregate migration rates.
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that Model I and Greenwood, et al’s model are not close substitutes for one another.

9 Concluding remarks

The objective of this paper was to reexamine the literature on using migration rates to estimate

relative standard of living.  This was done by separating labor market conditions from other

amenities, relaxing the assumption of symmetric moving costs, and controlling for the effect of

contiguity.  The model uses the net cross-migration rate as a measure of the difference in the

standard of living between the two relevant regions.  Applying the model to interregional

migration in the UK, I estimated regional relative quality of life and standard of living, and tested

the hypothesis of standard-of-living equivalence.  The paper is also a contribution to the literature

on the determinants of internal UK migration.

The results suggest that there is a North-South divide in relative quality of life and

standard of living within England, and that Scotland and Wales have relatively high levels of

both.  The regional rankings of quality of life and standard of living are highly correlated with

each other, and neither is highly correlated with the ranking of real per capita income, the most

common measure of well-being.  The rankings of quality of life and standard of living are,

however, highly correlated with the ranking of regional vacancy rates.  Oddly perhaps, these

rankings are positively correlated with the ranking of unemployment rates, although not

significantly so.  I attribute this to regional differences in steady-state unemployment rates.

As one might expected, migrants tend to move to regions with high per capita income and

high vacancy rates, although they also tend to move towards regions with high unemployment.

Differences in council housing do not seem to be important determinants of regional migration
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rates, although differences in the size of the average down payment on housing purchases do

seem important.  Also, migration is increased by the extent of regional contiguity, which, if not

accounted for, would bias the results of the migration regression.

The model can also be used to test the hypothesis that regions are in long run equilibrium,

and therefore have the same standard of living.  Although the standard of living for eight of the

regions is statistically no different from the national average, that of two regions is statistically

lower than the average.  This is a sufficient condition to reject regional standard-of-living

equivalence for the UK.

The most obvious course for further study is to use this model to calculate the value of

specific amenities, rather than on the entire set of amenities as done here.  This would involve

selecting amenities that are thought to be valued by the population, and including them in the

migration regression.  Although this would be a large undertaking in terms of data collection, it is

conceptually straightforward.  With specific amenities included in the regression, the regional

fixed effect would be the utility value of all amenities not otherwise specified.  The pound-value

of each of the specified amenities could be obtained much in the way that the value of the set of

amenities was obtained above.
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Table 1. Net regional cross-migration (thousands), 1982-1992. Destination on side, origin on top

North
Yorks &

Humb’side
East

Midlands
East

Anglia South East
South
West

West
Midlands

North
West Wales Scotland

Net In-
Migration

North 0 -9 -2 -4 -28 -6 1 4 0 -1 -45

Yorks &
Humb’side

9 0 -20 -2 -18 -10 1 8 -1 -2 -35

East
Midlands

2 20 0 0 66 -14 15 5 -4 1 91

East Anglia 4 2 0 0 130 -2 5 9 -2 4 150

South East 28 18 -66 -130 0 -236 24 69 -21 34 -280

South West 6 10 14 2 236 0 39 33 0 2 342

West
Midlands

-1 -1 -15 -5 -24 -39 0 4 -15 -9 -105

North West -4 -8 -5 -9 -69 -33 -4 0 -33 -6 -171

Wales 0 1 4 2 21 0 15 33 0 2 78

Scotland 1 2 -1 -4 -34 -2 9 6 -2 0 -25

Source: Regional Trends
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Table 2. Regression results: dependent variable = net cross-migration in terms of migration opportunities

I II III IV

North -0.355† (0.210) -0.297  (0.263) -0.160  (0.200) -0.255  (0.218)

Yorks. & Humberside -0.114  (0.081) -0.146  (0.102) -0.212* (0.073) -0.077  (0.089)

East Midlands -0.178  (0.133) 0.022  (0.166) -0.331* (0.119) -0.209  (0.136)

East Anglia 0.104  (0.177) 0.408† (0.221) -0.017  (0.172) 0.021  (0.180)

South East 0.256  (0.161) -0.488* (0.193) 0.174  (0.158) 0.172  (0.164)

South West 0.535† (0.280) 0.814* (0.351) 0.237  (0.287) 0.420  (0.285)

West Midlands -0.230* (0.063) -0.256* (0.079) -0.321* (0.069) -0.220* (0.066)

North West -0.415* (0.090) -0.479* (0.113) -0.563* (0.117) -0.431* (0.094)

Wales 0.393* (0.165) 0.459* (0.207) 0.253  (0.205) 0.369* (0.171)

Scotland -0.005  (0.631) -0.036  (0.792) 0.940  (0.625) 0.209  (0.642)

ln(per capita income) 3.023* (0.655) 3.017* (0.822) 2.761* (0.753) 3.429* (0.683)

ln(vacancy rate) 0.419* (0.152) 0.427* (0.191) 0.454* (0.156)

ln(unemployment rate) 0.369* (0.314)

% council housing 0.005  (0.029) -0.004  (0.036) 0.047  (0.030) -0.016  (0.029)

down payment (£1000s) -0.104† (0.059) -0.109† (0.074) 0.077  (0.062) -0.083  (0.060)

regional contiguity 0.034* (0.002) 0.034* (0.002) 0.034* (0.002)

1983 dummy 0.041  (0.106)

1984 dummy 0.073  (0.106)

1985 dummy 0.284* (0.107)

1986 dummy 0.154  (0.107)

1987 dummy -0.045  (0.106)

1988 dummy -0.014  (0.106)

1989 dummy -0.003  (0.106)

1990 dummy -0.010  (0.107)

1991 dummy -0.045  (0.107)

1992 dummy -0.124  (0.108)
2R  0.608  0.384  0.603  0.610

log-likelihood -480.13 -592.87 -463.27 -473.76

Akaike Info. Crit.  1.996  2.448  2.009  2.011

Amemiya Pr. Crit.  0.431  0.677  0.437  0.438

Standard errors are in parentheses.  *, † - significant at 5%, 10% level, respectively.
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Table 3. Standard of living rankings for the UK, 1982-1992

Standard of Quality of Real income Vacancy Unemp.
living life per capita rate rate

South West 1 1 9 2 3
South East 2 3 5 4 2
East Anglia 3 4 2 5 1
Wales 4 2 10 1 8
Scotland 5 5 6 3 7
East Midlands 6 7 1 9 4
Yorkshire & Humberside 7 6 3 10 5
North 8 9 4 7 10
West Midlands 9 8 8 8 6
North West 10 10 7 6 9

Table 4. Spearman rank correlation coefficients

Quality of
life

Income per
capita

Vacancy
rate

Unemp
rate

Standard of living 0.952* -0.224 0.721* 0.539

Quality of life -0.309 0.709* 0.576

Income per capita -0.649* 0.345

Vacancy rate 0.042

    * - different from zero at 5% level. Critical value 0.648, Zar (1972).
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Table 5. Standard of living relative to the mean

RX RY* RY RY*Low RY*High

South West 1.19 0.82 0.96 0.68 0.98
Wales 1.23 0.85 0.92 0.77 0.95
South East 1.08 0.91 1.02 0.82 1.01
East Anglia 1.04 0.96 1.04 0.86 1.08
Scotland 1.18 0.98 0.99 0.65 1.47
East Midlands 0.86 1.08 1.05 0.99 1.18
Yorkshire & Humberside 0.73 1.09 1.03 1.03 1.14
West Midlands 0.82 1.11 0.98 1.07 1.16
North 0.94 1.14 1.02 0.99 1.30
North West 0.93 1.16 0.98 1.09 1.23
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  Table 6. Regression results using alternative migration models

Traditional gravity
model

6+1.0E×
NN

M

ji

ij

Out-migration rate
model

1000×
N

M

i

ij

Greenwood, et al
(1991) model

∑
=

×
10

1

1
100

j
ij

i

M
N

North -0.300* (0.090) -0.401* (0.080) -0.138 (0.107)

Yorks. and Humberside 0.084  (0.111) 0.081  (0.099) -0.108 (0.109)

East Midlands 0.055  (0.103) -0.307* (0.092) 0.021 (0.113)

East Anglia -0.084  (0.094) -1.114* (0.084) 0.352* (0.111)

South East 0.112  (0.097) 2.480* (0.086) -0.002 (0.107)

South West 0.192† (0.103) -0.498* (0.092) 0.384* (0.112)

West Midlands -0.110  (0.092) -0.072  (0.081) -0.063 (0.109)

North West 0.068  (0.086) 0.196* (0.076) -0.123 (0.107)

Wales 0.627* (0.129) -0.288* (0.115) 0.183 (0.135)

Scotland -0.644* (0.109) -0.077  (0.097) -0.163 (0.106)

ln (income per capita) 2.928* (0.842) 0.853  (0.748) 0.863 (0.911)

ln (vacancy rate) 0.220  (0.206) 0.168  (0.183) -

dest’n % council housing 0.066* (0.005) 0.006  (0.004) -

dest’n down payment 0.572* (0.024) 0.352* (0.021) -

origin contiguity 0.066* (0.003) 0.052* (0.002) -

distance -0.692* (0.043) -0.152* (0.038) -

observations 495 495 110
2R  0.534  0.619 0.247

log-likelihood -1675.70 -1559.09 -35.04
Akaike Info. Crit.  3.416  3.180 0.837
Amemiya Pr. Crit.  1.782  1.408 0.135
Standard errors are in parentheses.  *, † - significant at 5%, 10% level, respectively.



37

Table 7. Standard of living relative to the mean; Greenwood, et al (1991) method

RY** RY RY**High RY**Low
RY*

RY*-RY**

South West 0.64 0.96 0.82 0.50 -21.8
East Anglia 0.66 1.04 0.85 0.52 -30.9
Wales 0.81 0.92 1.03 0.64 -5.3
East Midlands 0.98 1.05 1.26 0.76 -9.9
South East 1.00 1.02 1.29 0.78 9.8
West Midlands 1.08 0.98 1.37 0.84 -3.2
Yorks & Humberside 1.13 1.03 1.47 0.88 4.4
North West 1.15 0.98 1.57 0.85 -0.6
North 1.17 1.02 1.50 0.92 3.3
Scotland 1.21 0.99 1.51 0.97 23.4


