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overview

The faolowing report presents the findings and recommendations from a
study for FEurostat (the Statistical Office of the FEuropean Communities).
Full details of the analyses undertaken as part of the research have been
supplied to Burostat on magnetic media. Each of the report/s six sections
alddresses one inmportant question:

. Why are Employment Zones needed?
. What are the requirements of Employment Zone definitions?
. Can these requirements all be satisfied?

1
2
3
4, Which member countries have defined Employment Zones before?
5. Can one country’s definitions be applied to other countries?

6

. What are the recommended definitions for Employment Zones?
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1. The need for Emplovment Zones

The collection and analysis of local statistics allows the trends and
conditions of each local area to be compared. Statisticians devote
considerable time and energy to ensure that statistics are collected in a
consistent way so that the data for different areas is genuinely
comparable. In the European context, this has led to new datasets, such ag
the Iabour Force Surveys, which allow unenployment levels and trends to be
compared between (parts of) different countries. However, The need for
local or subregional statistics raises the possibility that the very areas
used for reporting the statistics may themselves undermine this
comparability.

The problem is best explained by some examples. There is likely to be
considerable interest in cowparing Ifondon and Paris. In the case of
London, the exlsting administrative boundaries offer two alternative
definitionsg: one is the wedicval City (with a population of around 3000),
ard the other is Greater London (virtually the whole built-up area, with a
popudation of over 6000000). ‘There are also two main adninistrative
definitions of Paris: the Department is roughly half-way between the two
Iondon alternatives, the Region extends far beyond the bullt-up area. In
short, no compon approach exists between the two systems -~ and it is no
easier to find an equivalent definition between either city and the
Community’s one othey comubation of a similar size, the Rhine-Ruhr area of
Germany .

The veason why this Aifficulty is lwportant follows from the purpose of

Furostat s analveis of local trends. One of the major pollcy tTasks is the

definition of areas eligible for *Opiective Two' assistance., In practice,
this idanvifies arsas with particularly problemstic economle styuctures.
Thoim well known that diffevent industries often cluster together within a
wider area. As a resullt, to analyse the styucture of the City of London
alone would reveal an extracordinary predominance of the Financial sector,
in contrast, an analysis of Greater Tondon would balance this picture by
including lavge mumbers of jobs in govermment and other service sectors,

Thugs the choice of area to analvse would greatly affect the results



obtained from the same dataset - a fact that would be all the more evident
in areas such as Ruaine-Ruhr where adjacent towns have different

gpecialisns.

Another aspect of the problem is illustrated by the recent tendency for
inner urban areas to experience decline while the same cities' suburbs and
swroundings are growing. As a resuit, Iondon and Paris could be
experiencing very similar patterms of decentralisation, and yet show guite
different statistical profiles: the Department of Paris might highlight
the decline in the inner urban areas (perhaps with associated problems such
a high unemployment), while Greater ILondon's inclusion of more affluent

suburban areas would provide a more balanced picture.

The implicetion of this problem is that the unguestioning use of
adninistrative areas for statistical analysis is likely to prevent the
results being genuinely comparable. FEven 1f some member countries have
administrative aveas with boundaries that have recently been vevised to
weke then geograpnically well-defined and consistent, they cannot he
meaningfully compared to the areas of other countries. Conseguently, the
need for Furostat to provide comparable analvsis of all local areas for
nolicy purposes inevitably leads to the need for a specially defined sel of
areas. Thiz report procesds to identify the appropriate basiz for defining

these arsas, which are to be termmed Ewmployment Zones.



2. Definition of Employment Zones

This section identifies the key principles which need to be applied to
ensure that each Employment Zones (EZ) is sufficiently comparable with each
other EZ for their use in a policy context. The first principle is that
the EZg are gtatistical areas ~ in cases where aduninistrative areas do
emerge as the best available EZs, then thelr suitability needs to be
demonsstrated statistically. The relevant statistical tests will be derived

from the other principles of definitions, but the primary principle is that

such tests are necessary to demonstrate comparability.

It is likely that meny potential EZs will meet the statistical criteria
without any difficulity: in these cases there will be 'roowm for manceuvre’
which will alleow the detail of the EZ boundaries to be drawn in ways that
more closely satisfy other consideraticons. This "fine tuning' might take
the form of manual adjustments to the outcome of a computerised procedure
which defines the initial set of Ezs that all wmeet the statistical
criteria. The subsequent adjustmert step would also offer an opportunity
for local consultation and aliow the definitions to take account of new
develomments since the data was collected for the main computer analysis.
Howaver any adijustments need to be limited by checking that the final EZs
abill meet the statistical coriteria that were set to ensure that the areas

meet the primary principle.

The second principle is that the concept underiyving FZs is the local Labour
Markelt Area (IMA). The fundamental feature of IMA boundaries is that they
lie along ‘traffic watersheds' and as such rvepresent the dividing line
betwesn  areas within which most peoole both live and work This  the
definition of Fis needs to flow cut of analysing jowney to work data, in
order to find boundaries across which relalively few people travel between

ool

home and workplace. The policy velevance of thig principle can be seen ag

targetting' ~ the residents of a local ares which is assisted to broaden
its range of  employwent opportunities  wili  not bernefit  wach  if
journey-to-work flows are so diffused that many of the new jobs ave taken

by other areas' regidents.



The third principle is partition: the apparently self-evident reguirement
that each part of all member countries should be in one and only one EZ.
Tt is worth pointing out here that there is ne clear ‘natural’ method for
defining IMAs, so that there could ke many alternative approaches to
identifying EZs. However, this principle rules out those approaches which
do not allocate to EZs the whole of the territory they analyse. It also
rules out any system of overlapping areas — which includes any set of EZs
that is dependent upcon a 'two tier' structure of boundaries (additional
tiers' may be considered separately, but a single tier of EZs must provide
the full set of comparable areas for statistical and policy purposes).

As summarised in Table 1, the first three principles can be considered to
be more fundamental than the others., The fourth principle is that each EZ
should form a single continuous territory: that the internal contigulty of
each EZ is ensured. Of course, the complicating factor of islands can make
thig principle difficult to operaticonalise routinely. It is also important
that the requirement only applies to the final set of FZs - indeed, to
apply a contigulty constraint throughout all the stages of defining B8s
often digtorts the final set of EZs by placing too much ewphasis upon the
detall of the local zone boundaries (vwhich will often be arbitrary or
anachronistic). The fact that relatively few people travel very long
distances to work means that, for any avea, most links are with adjacent
areas. Usually, then, it is possible to deal with any non-contiguous parts
of otherwise well-defined IMAs by ninor manual adiustment at the end of a

corputerised procedure.

The £ifth principle ls that the EZs should maximise their antonomy in terms
of internalising the flows between home and work., This self contairment is
the main statistical expression of the obiective To define IMAs, in that it
also mindmises flows across the boundaries. However, the notion of selif
contaiment develops this general objective into twin criteria: that each
7 not onty provides local jobs for most of its rvesident workers, but also
provides local workers for wost jobs in the areats workplaces, The
statistical analysis leading to FZ definitions should ensure that every EZ

mests minimm levels of self-contaimment. Tt is also possible to compare
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Table 1 Principles for a common system of Employment Zone definitions

1. Statistical Areas: every Employment Zone {EZ} has to be defensible as a
consistently defined unit, sc that the set of EZs are
compaxable for statistical and policy purposes

2. Concept: the Zones should represent Labour Market Areas (LMAs)
that were identified by appropriate criteria that are
applied cbjectively in each part of the Community

3. Partition: gach area of the Community should be in cone, and only
ona, Employment Zone (so that there is a single 'tier’
of Zones that thereby covers the whole Community)
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4. Contiguity: each Zone should be a single coherent territory (bubt this
D constraint may be imposed as a last step to include isles
and to minimise the effect of the Local Zone boundaries)

5. Autonomy: avary Zone should meet a minimun self-containment level

S {go that most of the Zone’'s workers live in that Zone,
and most of the Zone’s employed residents work locally)

p 4. Homogeneity: the comparability of Zones will be ilmproved by making
B sure that they are of a similar size {in particulaz,
R a minimum gize level should prohibit wvery small EZs)
N
I 7. Coherence: the Zones should not often have selongated shapes,
B wor have boundaries that cannot be recognised as a
G reflection of local topography

R 5. Adherence: the %ones %ill fit NUTS boundacies if possible,
M with greater emphasis on the top tier bhoundaries,
T but even national borders may need Lo be crossed

T 9. Flexibility: the method will need to cope with such varying
{eg. Paris, the Shetland Isles, Calabria) that
v it must not be based on just one model of LMAs
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WHERE PRINCIPLES 4 10 § CONFLICT, PRIORITY IS GIVEN TO THAT HIGHER IN THIS LIST
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one approach to EZ definition with another in temms of the overall

self~containment of Fflows within each set of possible EZ boundaries.

The sixth principle is homogeneity ~ in that the comparability of EzZs will
be impaired if the areas are of widely divergent population size. The most
straightforward expression of this principle is that EZs should not fall
below a minimm size. The smallest areas are the most vulnerable to
extreme and volatile statistical profiles which are thereby unsuitable for
policy purposes. It is also preferable if EZs are not larger than g
necessary to represent the pattern of IMAs: larger EZs would embrace
several IMas which way have cuite different levels of need for policy

assistance.,

The seventh principle 1s coherence - EZ boundaries should not be
urnecessarily complex. In general, the clustering of work Jjourneys (around
urban aveas in particular) provides the Ffoundation for basically compact
TMAs. Even with the recent trend towards longer Journeys to work, the
wajority of flows are cuite localised and spatially focussed. As a resull,
£Z boundaries should usually conform to broad expectations based on local
topography, route networks and settlement patterns. EZ boundaries tThat
strongly diverge in ways that appear errvatic or highly irregular may resulb
from a method of definition that places too much stress on a minority of

uizsual Flows (Wnich may sinply be from unveliable datad.

The eighth principle is that adherence to standard administrative arvea
boundaries is adventageous. Notwithstanding the preceding discussions, LF
there are +ftwo albternative possible sets of 82 boundaries which are
ctherwise egually acceptable, then the one that wmore closely matches
administrative boundaries is to be preferved.  The policy basis for this
principle is self evident, as is the further lmplication that ‘hicgher
ovdert boundarvies (eg. of Level 1 regions in the NUTS hierarchy of
sdministrative aveas) are the wore lmportant to be ‘watched! by the Fia.
However, oven nember state boundaries arve not of over-riding importance,
pecause it is known that flows across these frontiers arve already
substantial in some places, and are growing in most areas. Crogss-border

EZe are 1ikely to remain unrecognised, howevery, because Journey-to-work



data is generally made available only for a single member state (or even a
region within it), so there is little consistent data on cross border
flows. At the other end of the spectrum, the one form of area whose
boundaries will have to be respected is Tthe ‘local zones' which, with their
far smaller average size than Ievel IIT areas, have been adopted by

Furostat as the appropriate scale of analysis for defining EZs.

The ninth and final principle 1s that flexibility will be essential for a
common method of defining EZs. The policy context into which the FZs will
it requires tha®t the FEZs be accepted as an adeguate representation of
LIMAs by local and national experts. One aspect of flexibility wmight
therefore be that Tthe definiticnsl process includes an opportunity for
evaluation and adjustment, although this must be constrained so that no FZ
consequently falls to meet the statistical criteria which ensure a basic
level of comparabllity between areas. The other aspect of this challenge
follows from the dramatic variation between TIMA patterns in such strongly
contrasting regions as southern Ttaly, northern England and the Dandsh
islands. For example, some areas have commwting flows strongly focussed on
certain fool (ey cilties), ofhers do not. The need for statistical
comparability denjes the possibility of warying the statistical ariteria
between one regilon or country and ancther. The flexibility reguired here
nas o bae inherent In the wethoed of definition -~ 1t nust ke able o
distinguish the wajor pattern in a set of local comutbing flows, whatever
that patiern may khe. In practice, the procedure for defining F7s will need
o be very highly generalised 1f it is to generate FZ boundaries that pass
critical local and national scrutiny in all the diverse clroumstances

across nember countivies,



3.  PkPutting the Principles into Practice

The nine principles that have been ocutlined above were summarised by Table
1. The first three ~ defining a set of statistically valid labour market
areas in a single complete tier -~ can be taken as absolute reduirements
which are logically compatible with each other. Together they define the
objective for the EZ definitions. This objective should be achievable
uniess no procedure for defining statistically valid EZs can be developed,
or labour market behavicur is so complex that it camnot be adeguately
represented in a single tier of FZs. This report has already agserted that
the latter possibility is not the case in Furope, the remainder of the

report will establish the outlines of a sclution to the former challenge.

Wnereas principle nine essentially summarises the difficuity faced in
seeking a commen approach, principles four to elight provide the crux of the
wethodological challenge of B2 definitions.  Individually, each of these
orinciples is an ewpression of cne aspect of the fivst three principles

that set the objectives for the definitions. For exsmple, the preference

for similarly sized EZs follows from thelr use in policy analysis, which
requires that the areas should have as comparable a statistical basis as

posgible. However, Tthe uneven settlemsnt patiern acvoss menber countries
ensures that neeting the second principle ~ identification of labour market
areas - guarantees that the EZs will in practice have substantially varving
population sizes. As a result, the sixth principle only reouires that this
variation should be wminimised - not altogether prevented. The oritical
point here is that the statistical reguirement to align EZs with IMAs
(principle five} 1is a higher priority than that {(principle six) of
minimising B2 population size vaviation. This key point s ewpressed in

Table 1, wheve the principles were listed in descending order of priovity.

The high priorvity afforded to BEZ contliguity (principle four) need not lead

o it over-viding all other considerations. The previous section of this
report stressed that contiguity tends to emerge ‘naturslly’ as a result of
the clustering of work “owmneys in most localities. Conseguentiy,
contiguity can be ensured as part of a final stage of the definiticnal

z.

procedure -~  including the adjudication of complex issues such as the



treatment of islands. To restrict the analysis by enforcing contiguity
from the first stages of the definiticnal procedure places too much
emphasis on the vagaries of the local zones' boundaries. Not imposing
contiguity in the early steps of the analysis allows the definitions to
recognise that an EZ nay have several focal points that are not contiguous
(e 'twin cities' or the dispersed foci of coal mining areas). This
approach should not lead to major centres grouping together (as a result of
long-digtance commubing, eg between Iyon and Paris), provided that the
definitions use appropriate methods: even if a zone dees have a large
mmber of long-distance comuters, the majority of workers will still work

locally.

The Fifth principle is the one which provides the critical statistical
treste? for the EZ definitions: self-containment. The previous section of
the report stressed that these tests should both provide a guarvantee that
no B2 fails a minlmun level of validity and provide a basis for evaluating
one et of such EZs against ancother. Thus the statistical procedure for
defining BZs can be ‘optinised’ in cases where local zones could validly be
allocated to wore than one 87 (le. they should be assigned to whichover
leads to higher overall levels of self-containment). Tn other words, tThe
ninimim level of self contaimeent for Eis sets a limit to the ‘voom for
mancauvre! within which the procedure can alec use self-containment levels

to opbimise the FZ boundaries.

The fact that there can remain alternative sets of BZ boundaries, each of
which meat the mindmum gelfcontainment lovels, means thet the lower
priovity principles (six to eight) remain relevant. There are two ways in
which they can be brought into the EZ definitional procedure. They can be
added as a Final stage, perhaps as part of a consultation process with
local and national experts. However, it would be unreasonable to expect an

unstructured  procedure  to  consistently adjudicate on the conflicting

priorvity of several different principles in each case. The other
alternative is to express {some of) these principles as statistical tests,
in addition to the self-contailnment test. The definiticnal procedure can

then combine these varicus tests into a single analysis, within which the



relative 'weight' given to each test reflects the relative priority of that

principie (as shown in Table 1).

An example can illustrate these technical options best. Principle eight is
that adherence to administrative boundaries is an advantage. The low
ranking cof this principle emphasises that it should not take priority over
any of the statistical principles for the EZ definitions (Table 1.
However, there will be numercus areas where there are several altermatives
for the detailed aligwent of boundaries and where wmore than one
alternative set of boundaries satisfies the statistical coriteria. A
sophisticated analysis will be able to identify these options and to
automatically select that option which best fits' with wmajor

administrative boundaries in the area.

A less sophisticated approach will simply identify the set of boundaries
that is ‘hest' on the statistical criteria, but will then provide a testing
procedure  so  Tthat  adjustwments to the boundaries can be  assessed
interactively. Thos re-aligning the BZ2s so that they match adninistrative
boundaries would be tested to see 1f this option is within the ‘roon for

manceuvre’ that ig limited by the statistical criteria. If the adjustument
would cause any of the EZs to fall these criteria then it would not be
accepted.  However, a change could be accepted 1f the aveas’ coritical
values were lowerad (eg by becoming less self-contained), but were still
above the oriticsl level: in such cases the advantage of allgrment with
administrative boundaries could be considered o outweligh the statistical

disadvantage of the change.

The consultation stage of the British TIWA definitions was undertaken with
this type of consultation and adjustment stage following the computerised
analyeis.  One other lesson learnt then was that lmposing ‘hicher ovder®
boundaries at the outset leads to less satisfactory IMA definitions. 1In
particular, the data for Scotland and N. Irveland were both entirely
separate, so that it was impossible to recognise any Fflows across the
gl ish~Seottish horder (which cuts through some genulne TMAS).  Imposing
other houndaries, such as that between England and Wales, only increases

this problem., The long~term objective must be for a single dataset



covering all member countries. For the present, no existing dataset should
be sub-set for the analysis, becaugse this sub-setting inevitably distorts
the EZ boundaries that result. If the EZs are to be aligned with
administrative boundaries, then this should be tested in one of the ways
set out above -~ it should not be imposed by sub-setting the data.

In the following sections there will be some discussion of methods that
denonstrate the feasibility of combining several criteria into a single
procedure. Even principles such as the need to avoid irregular bourndaries
can be represented by statistical tests (in this case, wnaximising the
campactness of the EZs). However, it is likely that one or more of the
principles will remain to be implemented manually - as may the application
of the contiguity constraint to island areas. These refinements can be
combined with wider consultations to achieve acceptability of the resulting
E% boundaries. However, the possible boundary changes considered in this
final stage should be constrained to within the froom for manoeavie!
identified by the statistical criteria. In sumary, some conbradictory
criteria can only be resolved through valuve judgements, wheress others can
be expressed within statistical tests that should then be used to ensure

that all defined BZs meet ninimum levels of comparability.



4,  Fxisting National Approaches to IMA Definitions

Covermments in several mewber nations have used TMAs for reporting official
statistice and implementing certain policies. Most unususlly for official
boundaries, IMA definitions in a number of several countries have depended
heavily upon research by academics. Of course, any such definitions depend
upon the availability of data on journey-to-work flows at the very local
level. To date this constraint has prevented the possibility of IMA
definitions in Ireland, Portugal, Gresece and most of Spain. There have
alsoc not been official IMA definitions in Denmark, Belgium and Iuxembourdg,
although the relevant data there has been used to inform cther procedures
such as the revision of local government boundaries. Thus the countries
where there are official TMA definitions are France, Cermany, ITtaly,
Netherlands and the United Kingdom. Each country has developed its own

approach:

putch @ administrative analveis of commiting data defines the COROP
British: comuating data is used to identify Travel-to-Work Aveas (TTWas)
French @ comwting data is used in the Mirabelle method

German @ two wethods are corbined to define Regional Tabour Markets

Trallan:  a variant of the British wethod has been devised (NTRA)

The data that was needed depended upon the detailled requirements of each
methed. The administrative component in the Dutch method was one reason
for this approach being too difficult to apply directly to other countiries.
However, the other national methods are  sufficlendly  simdlar  For
comparisons to be made. L 1s not necessary here to describe in detall the
differences betvean the existing national wethods. Table 2 summarises the

wador lssues rvolved in defining MAs, foocussing on eight key guestions:

* Does the wmethod start by defining fcores® (usually, the wain urban
centres) arvound which to build the IMas, and if so, how are they

identifled?

* When linking a zone to a core or a seb of zones, on what bagis is the
§

most appropriate linkage chosen?
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* Is there a contiguity constraint (ie. a restriction on the analysis so
that it only congiders zones that are neighbours) when linking zones
inte IMAS?

* Given that the seguence of analysis partly influences the results, how
does the method select the order in which to 'build' the IMAs?

* Given that any sequence of analysis will be suboptimal in some areas,
does the method consider changing some linkages at a later stage or is

it rigid?

# A key feature of IMAs ig self-containmment (le. the proportion of the
area's enployed residents who work locally, and the proportion of -jobs
at local workplaces filled by local residents) ~ does the method set

minimm levels?

* Does the welthod et a windmun population size level for the IMA=?
# What manual Tfine tuning’ iz applied o the method's computerised
results?

As shown in Table 2, each wmethod has some particularly distinctive features

in its approach o these questions:

French -~ an elegantly simple approach in which the linkage procedure is

constrained by conticuity and the linkage is hierarvchical.

- & corplex method with the extya refinement of a ztep to

Toptindse’ the MA boundaries, bub with the contiguity constraint
applied mamually at The end.

talian ~ a close derivative from the British method, bul with the wmajor

B
o

additional step or re-running the whole computerised procedure =0

that the IMAs are part of a two tier system of regions.

German — a totally distinct approach which initially involves two wholly
separate analysis: the results from the two parts ave then

combined to impose a linit on intre-IMA travel time.



Table 2 Comparison of existing national methods
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5. Experimental comparative analysis

A comparison of each method's applicability to the other member countries
was the first step towards finding a comeon Comeanity approach to defining
Employment Zones. The test of the German method has been frustrated by the
lack of travel time data in other countries. The two tier feature of the
Ttalian method is not appropriate to the definition of EZs: the nethod is
otherwise close to the British method so that a single set of experiments

can illustrate the approach here.

5.1 Avallable data

The PBritish wmethod only recuired commiting data, contiguity data was also
required for the French method., Table 3 specifies the data available in
each member country. An important feature of any commuting dataset ig the

2

zgize of the zones that make up the matrix. Tn general, the larger ihe
zones' population, then the higher the sharve of flows that will be
contained within individual zones. Also, a matvix of large zones will tend
to include flows which are larger and more ’‘regqular’ {(eg tending to show
That most non-internal flows are to nearby/contiguous arveas). Tt is
therefore crucial to recognise, when comparing the results in the different
countries, that for example the data zones in Demmark are on average over
10 times largey than the local rzones in France (Table 4).

Two further poeints are relevant here. The first is that the Itelian data

has been subset, by deleting all flows involving a single person.  This

procedure (to reduce the dataset's size) should not be necessary in future,
given the powerful haydware used by HE.RRL for this project. In fact,
experinents with another NE.RRL dataset, which inciudes all the single
person flows, produced very similar results. This finding could ba seen as

an encouraging, 1Ff indirech, sensitivity test.

The second noteworthy feature is the Belgian data’s inclugion of flows to
nonBelgian destinations.  The inclusion of this outflow data is very
unasiaal, as shown by the fact thalt even flows between England and Scotland

are unceded in the British data. The inclusion of international flows 1s



Table 3 Availiable Information for this research

Country [coverage) Iocal Zone comuting data (special features Boundary data Population & Employvment

Census data

Belgium {all) Ves (also flows To non—Belgian destinations) Digitised in NE.RRL No
Dermark {all) Ves {Danish local zones ave large) Digitised in NE.RRL Ne
Cermany (Western Lander) No {(dats supplied in wrong formet to Turostat) No No
Spain  (Catalonia) No (but data has been supplied to Eurcstat) No No
France (mainland) Yes (French local zones are very small) Contiguities only No
Greecs {all) No  (no commuting data collected) No No
Ireland {all) No {data may not correspond To local sones) No Ne
Italy (all) Yes (all flows of a single person deleted) Contiguities only Yas
Tangemboury fall) ¥No  (cross-torder flows a malior lssue) ¥o No
Netherlards (all) No ({(data considersd unsuitable by NSI) No No
Portugal {all) ¥o (no commuting data collected) No No
United (FEngland & Yes {data iz a 10% sample) Ves Yes, plus cother data
Kingdom Wales)



Table 4 Detalls of commuting data for the comparative research
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very important given Belgium's geography: it would be almost as critical
for the Netherlands, and far more so still for Inxembourg., However, the
real need is for data on flows in both directions, but inflows are not
coded for Belgium (or any country). This obhjective will only be met when
every National Statistical Institute (NSI) codes fully the destinations of

all their residents.

The potential importance of cross-border data, given 1992 developments, is
great. FEven the 1981 Belgian data shows that well over 10% of all Communes
had over 10% of their residents commiting to jobs outside Belgium. This
leaves a genuine dilemma because the set of purely intermal IMAs nay appear
to be a less reascneble portraval of Belgium's dgeography, whereas the
results from the including the outflows in the dataset is less comparable
to that of the other countries (and still omits the 'inflows' that ave
likely To be egually significant to the overall pattern). RBecause the
research here involves comparing results from different methods, the same
gataszet st e used for ol methods, so the necessary ‘stardard' datasets
are those that have been distributed for analysis by the different methods.
The point to stress is thet it would be posszible to remove some of the
special features of individual coumtries?' datasets documented in Table 3
and 4, 1f the purpose here was to assess more comparably the value of any

cne method when applied in each country,
5.2 Initial results

Lo

and British

Table 5 shows the resullts from applyving the bpasic French
methods to each of the Five countries' datasets. The results shown flyst
from the British method in Fngland and Wales are not ldentical to the
cfficial THHAs becsuse The latter included the effects of consultation on
the results  of  the comuterised anslysis, notably To  remove
nor-contiguities from the final bourdaries. In fact, non-contiguities in
the results ave only nuerically significant in France, where the @eall
size of the local data zones exacerbates the problem. The second column in
Table & shows the results from another rim of the British wethod, bub using
a higher ftarget! for the statistical criteriz in order to generate fewer



Takble 5 Resulis of the comparative reseaxch
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The other columns of Table 5 show two sets of results from the French
method. The "70% self-contaimment® analysis appears to have quite a similar
"rarget' to the original British analysis, vet generates far fewer IMAs in
Italy. The last colunn shown uses a somewnat different form of
gelf-containment” test, but identifies mmerically similar results to the
higher ‘target' wversion of the British wethod. These two runs form the
basis for the further comparisons made later in this report. It is an
obvicus disadvantage here that no results have yel been wade available from
applying the French method to England & Wales or, indeed, France.

Tt is clear from Table 5 that the size of the local zones is not the only
factor that determines the mmber of IMas identified in any particular
analysis., The evidence of Table % is somewhat over-simplified however,
because the French methoed is not designed to be ilmplemented universally in
any application. The approach is usually to generate several alterpatives,
then to select the one that most closely accords with local knowledge.
Suchi en approach is strictly inconsistent with the emphasis here upon
comparability of £72 definitions across all member nations.  Thus the

ol

following discussion will assume that a single set of coriteria is applied

consistently.

On this basis, Table 5 suggest that both methods identify rumbers of IMAs
in each country that breoadly reflect level of wbanisation and internal
cohesion., Thus there are few IMAs covering the highly integrated Pelgian
territory, while the large rural tracts of Ttaly and France arve reflected
by large numbers of separate iMAs ~ particuiarly with the lower *target®

criteria settings.

5.3 Sensitivity enalyels
1 the absence of the French resulis for twe countries. this sub-section

only considers the British method. Table 6 ewxpands on the first column in
Table 5 by showing the proporiion of each country’s TTWAs that have ceriain
characteristics. The TIWA population values show that Belgian's high leval

of integration has not led to Just one or twe large TTWAs, but that over



Table 6 Basic results from the TIWA method
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two thirds of the TIWAsS have over 40,000 jobs (a size that identifies areas
likely to have resident populations of over 100,000). Unsurprisingly, the
very large rumber of TIWAs in the two Mediterranean countries include only
a small proportion that have large populations. The TTWA self-contairment
data in Table 6 gives the rather swprizing result that although France has
by far the largest number of TIWAs, it is Italy which has the highest
proportion of TIWAs that are very highly self-contained. The exclusion of
single person flows from the Italian dataset can only partly explain this
result. The very high nunber of TIWas identified in France will be
slightly due to the very small data zones there (because small zones allow
the method to identify a large nmumber of TIWAs that only just satisfy the

basic population and self-contaloment requirements) .

One form of sensitivity analysis is to change the settings on the 'target®
criteria and then observe the effect on the results., It is most
appropriate to ralse the ftarget' settings, because the results in Table 6
include an wwieldy munber of TIWAs in sone countries. The higher 'target!
values, which produced the second column of resulits in Table 5, ensure that
any very small IMAs which continue te be recognised separately must be very
highly self-contained. This adjustment is not claimed to provide the ideal
set of areas: 1t is simply a fmove in the right dirvection' which shows the

sensitivity of the method's results in different countries.

Table 7 shows That this change makes a substantial impact on the overall
resuitz. The reduction in mumber of IMam produced varies between just over
a Fifth (Belgium and Dermmavk) to over half (France). Tt is encouraging
that the largest reductions are on those countries which had the largest

and probably leagt dustifiable ~ mmber of TTWAs in Table 6.

The other information in Table 7 provides a classification into five
categories of the MAs produced. The First such column includes only IMAs
That are 100% self-contained: these have no data on flows to or from other
parts of thely country and in all cases have populations too swall to be of
interest. The method is therefore unable to allocate them with other parts
of the country: they are tfailed’ IMAs that will appear separately in any

analysis {(including all the other Tsbles herae) .



Table 7 Results from the sensitivity analysis
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The remaining four columns of Table 7 cross-—classify the other IMAs into
higher/lower population and self—contairment groups. Belgium is clearly
unugual, having so many IMAs in the category of high population and low
self-contaimment, This column (the last but one) provides the strongest
contrast between countries, with England and Wales most similar to Belgium,
while France and Italy have very few IMAs of this kind (which are mainly
found in suburban or industrial districts). Table 7 also confirms the
earlier evidence that Italy has a high proportion of IMAs with snall

populations but high self-containment.

Another assessment of stability can be derived from a cowparison of the
boundaries of the IMAs produced by these two different versions of the
British methed., In detaill, the stability of the boundaries is not
particularly high: this is because the British method is non~hiervavchical
and seeks to ‘optimise' the boundaries for that specific set of Mz, For
example, the boundaries between three similarly sized centyes (A, B, C, set
in a trisngle) will probably differ deperding on whether the three are each
in a different [MA or not. If they arve, then the boundaries will probably
lis close to the wmidpoint belween each centre. However, if B and ¢ arxe
grouped into a single [MA, then their comvon boundary should probably lie
ngarer to A; this is because the intervening areas will have flows with
(except in Tthe zones very close to A itself). A strictly hievarchical
method will siyply remove the boundary that had previously separated B and
¢ it owould faill to reeassess the opbimal location for thelr {(now) common

bovndary with A

"his detailed 'instabllity® of boundaries becomes wmove cbwious where there
are complex urban systems, and where there the datasel iz for such small
zenes thalt the "fine tuning’ of the boundaries can be observed. The
opposite case ls provided by Denmark, where the zones are large and the
urban systen fairly clear. In this case, all but two of the boundary
changes, batween Tthe set of results shown in Tebles 6 and 7, is a
straightforward removal of a previous boundary. In other words, seven of
the nine MAs that are ‘lost! (with the raising of the settings for the

criteria in the method) are wholly merged with adjacent TMAs. These



results show that where there is a clear pattern in the flow data ~ as in
Denmark -~ the British wmethod succeeds in portraying that stability.
Conseguently, the tinstability® of the British method's results elsewhere
ig likely to be an accurate reflection of the complexity of local commiting
patterns there.

5.4 Types of area

There are a muber of geographical circumstances that pose problems for the
definition of labour market areas. These Types of region are now discussed
in turn, with an example taken to discuss the validity of the British and

French methods® results in each case where appropriate.

Metropolitan regions can prove problematic, particularly where they arve

surrounded by no very substantial urban centres. Copenhagen provides a
clear example: here the British methoed defines a large IMA centred on the
capital, bub soucceeds in limiting it to less than the full extent of
Sjaelland. The set of results with the reduced musbher of IMAs (Table 7)
has succeeded in removing nine smaller TTWAs in wore rural parts of Denmark
without  significantly increasing Copernbagen's size.  In contrast, the
French method creates on IMA based in Copenbagen that ewterds to the Limits

of Sjaelland.

Copurbations, with many adjacent similarly sized centres, are found in many

indusstrial parts of England and Wales in particular. The British wmethod
nas been devised to repeatedly re-assess the most appropriate set of
bourdaries from among this complex pattern. Thus the mumber of final areas
way be changed with the oriteris settings, bub the new seb of boundaries
ara re-opbtimised accordingly. A hierarchical approach such as that in the
French wmethod becomes increasingly sub-optimal as the process continues.
The pattern of boundaries around Manchester, and the Tsatellite’ towns that
form a ring around it frow Stockport to Rolton, provide a good exemple of

The TIWA methodis success in these cirounstances.

large vural veoions provide a pavallel problem to the previous type, except

o

with far fewer flows in generai. The IMaz defined in Britbany by the



British method have been acknowledged by the French NSI to succeed in
recognising most local centres and thelr hinterlands. Again, the benefits
of the non~hierarchical approach are important to ensure that appropriate
boundaries are still being defined after a long sequence of analysis steps,
a situation that often arises in rural regions where very many zones have

to be grouped in order to reach a minimu size criterion.

Islands can be difficult, especially for methods dependent upon contiguity
information. The results in the physically fragmented parts of Denmark
show that that the British method is able te identify coherent patterns in
the comuting flow data (which shows 1inkages between zones, whether or not
the links are between zones that are separated by water). The French

method tends to be restricted to identifying islands as separvate TMAs.

Border areas are a peculliar difficulty, as menticned in several sections of

this report. There is really no entirely satisfactory solution possible in
the absence of full cress-porder flow data. The evidence in Belgiwm does,
howevey, provide some encouragement in the British wethod®s ability to
distinouish the significance of smaller centres (eg Ia ILouviere) even whers
these ave over-shadowed by the influence of several larger centres (Mong,
Charlerol) and alse lie close To an international border (in this case, of
France) so that their local flow data will be 1lncomplete. Same of the
French methodis runs recognize a fa Iouwvlere IMA, bul the "40% migrants®
analyseis (which 1s being taken here as a ‘standard’ run) groups it with

Mrussels some distance away.

A final interesting case study iz provided by the industrial towns of
Pigstoia, Prate and Fmpoll which all lie within 25 miles to the west o
Firenze. They have distinct irdustrial specialisms, and are widely
digcussed as wmaintaining quite separate local economies, despite their
economic growth in recent vears. In the NIRA ‘lower tier® each is the
centre of a locality, but at the ‘upper tier’ Firenze absorbs them - exoept
for Bmeoll which grovps with the rvather distant Pisa. Jhe ‘standerd?
French run ("40% migrants™) groups together Pistoia and Prato bub not the
other two {sare other varisnts on the French wethed maintain all four

soparately). As for the British method, both the runs that ave being



considered here identify the four individually as the centres of separate
IMAs - the result which is probably the most Jjustifisble on the basis of

the wider evidence in the literature on Tuscany's local economies.



6.

Conclusions

The research findings are best summarised by reference to the principles

which have been ocutlined for a common system of EZ definitions:

1.

FZs should have the statistical basis needed for policy application -

*the common method should ensure that its results will conform to the
statistical reguirements imposed by the areas'! use for policy; it is
also recompended that the British approach of identifying any ‘room
for manocswre! ig adopted so that some manual adjustmonts can be
carried out (to match the results closer to local knowledge) while

keeping within the statistical coriteria that have been set at the

cutset.

The method of definition should identify labour wmarket aveas -

*all the current national wetheds bave bheen evolved within programmes

£

of research on local labour warket areas.

Fach local zone to ke in L and only 1 FZ within a single tier -

*all the basic methods guarvantes this outcome (subject to problens
within the data, eg zones without any flows in or oub), but the
Tealian approach 1s designed with the aim of identifying two ‘tiers?

of reglons.

Fach BZ o comprise a single contiguous territory -

#the recommended wmethod will generate IMAs that are morve optimal
statistically 1f it dees not have a contioulty constraint within its
indtial stages (the original TIWA methed depended on the later
consultation stage to impose contigulty wanually, but the British
software has now been enhanced with a ‘contiguiser' as the final step

A

of its program) .



8.

Commuting flows should be as self-contained as possible within EZs -

*the recommended method will be non~hlerarchical, hbecause otherwise
results become less optimal in terms of gelf~containment: the same
criteria should of course be applied to all merwber countries to ensure

comparability.
Population size range to be mininmised ~

*the critical parameters in the method should explicitly encourage the

setting of a population minimum (but a meximm should not ke imposed).
Boundaries should usually appear to be coherent and recognisable -

«the clustered nature of camwubing patierns Tends to reduce the
likelihood of IMAs with very irveguiar houndaries; a small number of
anopmalies can be dealt with by winor manual adjustments (but if
necessary the objective of ‘compactness’® could be built ivte the
critical parameters directly).

&

Adherence to the higher level of NUTS bourdaries is preferable -

here the original results are close to adhleving this adherence,
proposed changes oould be checked to ensure that the resulting EZs
still meet the statistical critevia:r the relatively low priovity of
this objective reflects the preference for the original analysis 1o be
constrained by as few boundaries as possible (ideally even spanning

several member countiyies).

Method needs o ba highly flexible -~

*the earlier discussion of results in sample rvegiong showed that the
British method has the potential, after some expei:’imentat;i_cm with its
"target’ values, to recognise the important patterns within flow data
across very different types of ge{:@"raph:fz.cal ciroumstances {Yhere is
ot sufficient evidence yet on the results Ffrom other methods across a

range of countries).



These nine reguirements are all serious constraints on the development of a
common approach to EZ definition. Experimental analysis with the PBritish
method has shown that it is possible to find adequate EZ boundaries in the
countries for which data is available. The method has already been adapted
go that it can analyse all 36082 French Commumnes simultanecusly. Further
evaluation is needed, most importantly to find the appropriate settings for
the ‘target' wvalues (most notably, the population and self-containment
crieteria) to bring the results closer to Eurostat's guidelines for the
nunber of EZs needed in each country (Table 8). These experiments should
prevent the need to adopt different definitional criteria in each country.
The results could then be subject to national and local consultation, which
should be constrained to maintain the statistical comparability of the EZs.
This brcoad approach has besn proven by ewpsrience with the British methed,
which also has methodological advantages in being non-hierarchical, and now
alsc has an opticn to automatically lwpose a continguity constraint as a
last stage. This last refinement has removed the final obstacle to

offering this scftware as a new ERA (Furopesn Regionalisation Algorithm) .



Table 8 Initial proposals by Furostat for Employment Zones

COUNTRY Furcstat

proposal.

for rumber

of ¥Zs
Belgium 20
Dermark | 20 |
Cermarny | 200 |
Spain | 250 |
France { 300 |
Greece E 50 [
Treland ! 38 |
Ttaly | 170 |
Tunenbourg | 3 ]
Netheriands | 20 |
Portugal | 50 |
Britain ] 150 |

! |




