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Rural areasin crisis? Therole of the welfare statein income
creation, the case of Denmar k

1. Introduction

Many west European daes are facing the prospect of undertaking substantial
changes in welfare Sate provisons for ther citizens. These changes arise from the political
god of limiting growth of public expenditure or even reducing public expenditure in the face
of what are perceived to be increasng demands on the wdfare sate. The implementation of
such policies leads to interesting regiona economic questions concerning the role of the
wefare date in cregting regiond income growth and interregiond income convergence.
Thereisabody of evidence that suggests that welfare Satesin genera creste a geographica
redistribution of income to the advantage of poorer regions, but little work has been done to
esimate the magnitude of these effects. The main weight of earlier sudies has been on
comparaive datic andyds and examination of the direct effects of welfare state expenditure.

Rurd areas in West European countries have generdly lower income levels than
more urbanised areas within the same country, and it can be expected that tranfer incomes
and public consumption play a greater role in income cregtion in such areas. This paper
examines the role of the welfare state in Denmark in income cregtion in rurd aress. Rurd
aress are grouped into types and the effect of the welfare state on income creation as well as
the effects of other income-generating factors in the different types of rurd area are
examined. The results indicate the need to differentiate between types of area in order to
understand the process of income cregtion in rura aress.

Denmark is a particularly interesting example because of the relative importance of
the wdfare gate in the Danish economy. Both public consumption and transfer incomes are
very large, as a percentage of GDP. The development of digposable income in the period
1980-95 in different types of Danish rurd area is examined and decomposition techniques
are used to assess the reative importance of different components of income crestion,
including welfare state expenditure and taxation, on changing patterns of disposable income.
The present paper takes further an earlier sudy on the regionad economic impact of the
Danish welfare state undertaken by Hansen & Jensen-Butler (1996).

Section 2 examines the literature on the regionad economic consequences of the
wefare gate. In section 3 changes in digposable income in Denmark in the period 1980-95,
both by region and by type of rurd area, in order to set the scene. In this period there has
been convergence in levels of disposable income per capita between rurd and more
urbanised areasin Denmark. In section 4 decomposition analys's is discussed in some depth
and the modd, LINE, used in the decompostion, is presented. Section 5 outlines the
methodology of cumulative decomposition, this being one of the two approaches to
decomposition used, seen in relation to LINE. Section 6 describes the second gpproach
used, single component decomposition, again in relation to LINE. The results of both types
of decomposdition are presented in section 7 which permits evauation of the effects of both
the welfare state and other factors on income cregtion for rura areas as awhole and aso by



type of rurd area Findly, section 8 draws conclusons from the analyss and examines
policy prescriptions with repect to income cregtion in rura aress.

2. Theregional economic consequences of the welfare state

There is a growing body of work on the reaionship between welfare date
expenditure, revenues that finance wefare date expenditure and centrd regiond
macroeconomic variables such as gross factor incomes, disposable income and
employment.

Mogt studies examine only the direct effects of the welfare state on regiona income
and employment levels, though some attempts have been made to include indirect and
induced effects, as wdll as dynamic effects, in a broader macroeconomic framework.

Work on these questions can be loosdly grouped under three headings. studies of
financid flows between regions, sudies of the effects of welfare state expenditure on
disposable income; modelling gpproaches to the regiond economic effects of welfare date
expenditure.

It should be noted that the definition of what condtitutes welfare state expenditure is
in itsdf ambiguous. There is a primary digtinction between public sector consumption and
transfer incomes, the sizes of which, in relaion to GDP vary consderably between different
countries. In 1988 income transfers were 27.6% of Danish GDP at factor cost, whilst in the
Netherlands this reached 30.9%. In 1987 public consumption congtituted 30.1% of GDP at
factor cost in Denmark, whilst in Germany the corresponding figure was 22.1% and in the
UK 24.4%. In Denmark the education and health sectors would be regarded as a part of
the welfare sate, as would sgnificant eements of such activities as recregtion and culture,
which may not be the case in other countries.

2.1 Studies of income creation and the welfare state

Examples of studies of financia flows between regions are for the case of the UK
Short (1978, 1984) and for Sweden NUTEK (1994). A genera result from these studies is
that net flows of welfare state expenditure in per capita terms favour poorer and more
periphera regions when direct effects alone are considered. Whether or not these effects are
sufficient to create regiona economic convergence over time between regions in a country
depends on both changes in welfare state provison and taxation over time in relation to
other factors such as the regiond digtribution of employment and productivity growth.
Everything else being equd, it is changes in welfare date provison and taxation, which
create changes in disposable income.

The regiond direct effects of welfare state expenditure on per capita disposable
incomes follow from the condusions concerning financid flows. A number of authors in
different countries have pointed out that interregiona flows of socid security related
expenditure, in quantitetive terms by far exceed expenditures related to regiond palicy.
Hence, it is argued, the regiona economic effects of (net) socia security expenditure are
potentidly much more subgtantia than expenditure occurring under regiond policy. Thus,
policies, which are not explicitly spatia in their conception, may well have more substantia



regiond economic impects than specificdly spatid economic policies (Oogterhaven &
Stoffelsma 1990, Disney, 1984, Groes, 1994, 1997, Hansen & Jensen-Butler 1996).

Stoffelsma & Oosgterhaven (1989) examined the regiona distribution of welfare sate
expenditure in the Netherlands in the period 1979-86 and concluded that socia security
benefits led to a40% reduction in the inequality of regiond primary incomes per capitain the
period. In generd, the poorer and more peripheral regions received above average per
capita welfare dtate expenditure, whilst the core regions recelved lower per capita
expenditure. However, there were important anomalies. a core region such as Noord-
Holland received above average expenditure per capita, probably explained by the urban
problems of the Amsterdam conurbation, whilst a few poorer and periphera regions, such
as Overijssd, had under average per capita expenditure. Ther study aso undertook a
decomposition of wefare state expenditure in order to examine the overdl pattern aswell as
the anomdies. They used a cumulative decomposition technique (discussed below) in order
to identify the relative influences of:

1. Regiond differencesin numbers of recipients per inhabitant in each region, as compared
with the nationd proportion

2. Differencesin average benefit per recipient by region as compared with the nationa level

3. Interaction effects between 1) and 2)

They dso andysed the regiond economic effects of different wdfare date
programmes, further decomposing 2) into:

4. The reldive contribution of high and low benefit per recipient programmesin eech region
5. The contribution of high or low benfit levels within each programme in each region
6. Interaction between 5) and 6)

They conclude that: ‘ The core regions have less benefit recipients per capita and a
lower average benefit per recipient than the Netherlands as a whole. The peripheral
regions, on the other hand, have relatively more recipients and higher benefit levels
than the national average. The intermediate regions show a more diverse pattern’ (p.
239). Decomposition techniques are the centra methodology used in the present study.
However, their 1989 sudy of income generation involved only welfare State related
expenditures.

Oogterhaven & Stoffdsma (1990) undertook an analysis of interregiond net
financid flows in the Netherlands, examining both revenue and expenditure flows,
documenting that the seven Dutch provinces which had a net inflow of public expenditure in
the period 1979-86 received net expenditure amounting to 1.1% of Dutch GNP. These
provinces were al poorer and more periphera. The maor net contributor was Zuid-
Holland, a core region, whilst the other three net contributors were in regiona economic
terms less clearly core. They conclude that these net flows reduce differences in per capita
incomes between the richest and poorest regions by up to 24%. The study of net flows
reinforces the conclusons from the study of expenditures done. Hansen & Jensen-Butler
(1996) document similar core to periphery flows of net expenditure in Denmark, using data
from the Locd Authorities Research Indtitute (AKF). They then go on to examine the role
of socid security payments in income cregtion a municipa levd in the Danish peripherd
region of West Lolland, showing clearly the growing share of socid security payments in



disposable income in the region during a period of economic criss, whilst in Denmark as a
whole and aso in Greater Copenhagen, this share was stable.

In addition to the work of Hansen & Jensen-Butler, a number of Danish studies
have examined public expenditure flows and the role of the welfare Sate in regiona income
cregtion. One of the first sudies of the regiona economic effects of changes in taxation and
public expenditure was undertaken in connection with a genera economic reform of the
welfare dtate proposed by the then conservative-liberal government in 1989 (Madsen
1989). The results showed that the effects on regiond disposable income per inhabitant
were postive for Greater Copenhagen whilst they were negative in the more periphera
regions in Denmark. The main reason for this pattern was that a principd eement in the
reform was a reduction in average levels of income tax, a change that favoured the richer
regions. Reductions in public expenditure and increases in user payments and specific
elements of taxation, such as environmental taxes, did not exhibit magor regiond variation.
Methodologicdly, the study was a straightforward analysis of the spatid impact of taxation
and expenditure changes at regiona level, using the nationa-regiona economic database of
AKF.

This was followed by a number of studies of the consequences of taxation and
public expenditure for regiond digposable income in Danish regions. A study of flows of
revenue and expenditure for the peripherd idand of Bornholm (Madsen et ad 1991)
demondtrated that there was a consderable net financid inflow to the idand through the
public sector, despite the fact that tourism is an important element in the idand economy.
Also, a the same time an incipient independence movement for the idand was claming that
the idand was de facto economicaly independent of Denmark and therefore could opt to
join a Bdtic community ingtead. The study reveded that this was not the case. A more
generd study of interregiond financid flows in the public sector for the 16 Danish regions
followed (Narskov 1992). This reveded the same generd peattern, namely that the richest
regions (principaly Grester Copenhagen) had a net deficit in relation to public finances
whilst poorer regions had a net surplus. Another study, underteken at the level of
municipdities (275 in al) provided results which exhibited the same pattern at a lower leve
of spatia disaggregation (Hansen 1991).

2.2 Beyond thedirect effects

There are four main problems associated with these studies. Firs, the derived
effects (indirect and induced) of the public sector financia flows are not examined. Second,
the dynamic effects of changes in welfare state provison working through their effects on
factor supply and prices are not included. Third, the studies tend to mix the problems of
identification of the absolute magnitude of financia flows in the space economy (and changes
in other key variables, such as population and employment) with the question of the extent to
which the flows contribute to regiona income convergence or divergence. Fourth, the
sudies are generaly cross-sectiond, providing a static picture a one point of time.

Two recent Danish studies have atempted to remedy these deficiencies. Dam et d
(1997) have undertaken an andyss of the regiona economic effects of a reduction in
welfare date rdated expenditure and changes in taxation in Denmark which includes the
derived and dynamic effects on the regional and local economy. Madsen & Caspersen



(1998) and Expertudvalget (1998) have andysed changes in disposable income per
inhabitant in the period 1980-95 for Danish regions and municipdities.

The study by Dam et d (1997) attempted to get beyond identification of the direct
effects of changes in welfare sate expenditure, drawing in both derived and dynamic effects
of such changes. The bass of the study was a nationd level forecast of centra
macroeconomic variables, derived from the nationa macroeconomic model ADAM built by
Statistics Denmark (Dam 1996). This mode was used to create a forecast for 2010 by
extrapolating exiding trends. The forecast was then used as a basdine to examine the
regiond and loca economic effects of two scenarios involving changes in welfare State
expenditure for the year 2010. The macroeconomic model LINE (described below) was
utilised to modd these regiond and loca economic effects. The first scenario involved a
reduction of current welfare state expenditure of DKr 20 hillion (3 billion ECU) in the period
1997-2000. This was divided into a reduction of DKr 6 hillion in government find demand,
involving in turn a reduction of the public sector labour force by 20,000 and a reduction in
government transfers of DKr 14 hillion, or about 7%, oread evenly over the four year
period. The second scenario involved the same expenditure reduction, accompanied by a
corresponding reduction in taxation of DKr 20 billion.

Theinitid or direct effects of a reduction in transfers on disposable income can be
seeninfigure 1. The hardest hit areas are the most peripheral and the poorest: the southern
idands of Lolland-Faster, Northern Jutland, remoter parts of eastern Jutland, some of the
gmaller idands, South-West Jutland and North-West Zedland. The aress least affected are
the richer Copenhagen suburbs and its periphery as well as the manufacturing areas in
central and western Jutland. In the 1970s and 1980s Denmark experienced substantial
relocation of manufacturing employment from Greater Copenhagen and to a lesser extent
other cities, to rura areas in Jutland, where agriculture was and is il relatively important
(Maskell, 1986, Jensen-Buitler, 1992)

However, when the full derived and dynamic effects of reductions in welfare Sate
expenditures are included, as shown in relation to changes in disposable income in figure 2,
then it is clear tha the rurd areas are not, in generd, affected negatively. The hardest hit
aress are the larger cities, both provincid cities and Copenhagen as well as some very
peripherd aress. Again, the richer suburbs of Greater Copenhagen perform relatively well.
This pattern reflects the didtribution of manufacturing and service activity and indicates that
the smple idea that peripheral aress will be hardest hit by reductions in welfare date
expenditure must be treasted with caution when derived and dynamic effects are taken into
account. In particular, industrial exports seem to benefit from reductions in public
expenditure. Reduction in public sector employment increases unemployment and lowers
wages through labour market reactions. This cost reduction improves competitiveness in
foreign export markets. Growing exports creste expanson of economic activity in
manufacturing industries, which isto the advantage of industrid areas, which in Denmark are
in pat at least rurd and peripherd. Spillover effects will have a pogtive influence on the
economies of the more urbanised regions.

The studies by Madsen & Caspersen(1998) and Ekspertudvalget (1998) of
changes in digposable income by municipdity leads directly into the present sudy and
introduce the issues of ex ante and ex post andysis.



2.3 Ex anteand ex post approaches

Modd based andysis of the role of the welfare state in income cregtion by region,
as exemplified above, is often ex ante in its approach, providing answers to what-if
questions, embodied in scenarios. Such questions can address changes in financid flows
between regions, the direct effects of changes in welfare state expenditure on disposable
income or analyses of direct, indirect, induced and dynamic effects.



Figure 1 Disposable income 2010, initial effects of a transfer reduction, change with
respect to baseline.




Figure 2. Disposable income 2010 Scenario 1.
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An dternative modeling approach is ex post, where historica data can be used to
identify the relative contributions of different causa variables in income creation. Time series
econometric analysis is a standard tool and increasingly, decomposition techniques are being
used to undertake ex post anadysis of changes in disposable income over a period where
data exist for one year a the beginning and one at the end of the period. Both approaches
require specification of an underlying explanatory modd. The present study utilises
decomposition techniques based on aregional economic model. The red role of the welfare
date in process of regiond economic convergence, which has taken place in Denmark
during the last 20 years, is examined. The lessons of history can be used to forecast future
local economic development and to assess the role of welfare state in this process. Using
different decomposition techniques and aloca economic modd for Danish municipdlities, it
is possible, in atime perspective, to separate out the role of the welfare state in regiona and
local income crestion.

3. Setting the scene: Changes in disposable income by region in Denmark 1980-95

Trends in income growth in Danish municipdities are first outlined for the period
1980-95. More specificaly, changes in disposable income for rurd municipdities are
examined and for this purpose a classfication of rurd municipdities is presented. This
permits examination of patterns and causes of income change in different types of rurd area.

Regiond wefare levels are measured using disposable income per
inhabitant, which is caculated in the following manner:

Jydibg = ylorbg + yaobg + thg - sbg - ysfrbg............. (1)
where:
ydibg:disposable income, persons with qudification level g and place of resdence b
ylorbg: earned income
yaobg: other income (dividends, roydlties, interest etc)
tbg: income transfers
sbg: persond taxation
ydrbg: interest payments

ydibg isthen eadly transformed to per inhabitant vaues, ydibgg.

Figure 3 shows the digtribution of disposable income per inhabitant in dl
of Denmark’s 275 municipdities in 1995. The figure shows that digposable income is highest
in Greater Copenhagen and in the mgor cities as well as municipdities with a high leve of
indugtrid activity. In the peripherd aress, the larger idands and in West Lolland (the extreme
southwestern part of the idand south of Zealand where Copenhagen is located), disposable
income is especidly low. Figure 4 shows growth in digposable income 1980-95 in current
prices and it can be seen that rurd areas in Jutland have in many cases experienced above
average growth in digposable income, whilst the cities, Grester Copenhagen, Arhus, Odense
and Alborg, have experienced below average income growth.
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For rurd aress the pattern is as shown in table 1, where the classfication
of rurd municipdities can aso be seen. For the 109 rurd municipaities as awhole,
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Figure 3. Disposable income per inhabitant by residence 1995, current prices.
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Figure 4: Average annual growth in disposable income
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Table 1. Disposable income per inhabitant by place of residence for different
groups of rural municipalitiesin 1995, current prices.

DKr Per Capita Percentage
1980 1995 Absolute Absolute Growth Differencein
growth differencein per year Growth rate
growth

Rural mun. 29163 75847 46684 -1087 6.58 0.60
Agricultura 29086 75886 46800 -971 6.60 0.62
mun. (2)
Agricultura 28222 74093 45871 -1900 6.65 0.67
mun. (4)
Fishing mun. 31713 77332 45619 -2152 6.12 0.14
Vulnerable
mun.:

- lowest 28696 73816 45120 -2651 6.50 0.52

- middle 28832 73987 45155 -2616 6.48 0.44

- highest 29992 76271 46279 -1492 6.42 0.44
Peripheral 29251 74790 45539 -2232 6.46 0.48
mun.
Largeislands 29739 75050 45311 -2460 6.37 0.39
West Lolland | 31686 74196 42510 -5261 5.84 -0.14
Bornholm 30305 74238 44930 -2838 6.25 0.27
Denmark 34368 82139 47771 0 5.98 0.00
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disposable income in 1995 lies about 10% under nationad average (column 2). Rurd
municipdities are defined as municipdities where the largest town has less than 3.000
inhabitants. For agricultural municipalities, defined as having at least twice the nationd share
of income arisng from agriculture, digposable income is a little more than 10% under
nationa average. Agricultura municipalities are further classified into two groups, one having
twice as large a share and the other four times as large a share of income from agriculture,
respectively, as compared with the national average. For fishing municipdities, disposable
income is higher, but till 5% under nationa average.

Some rura municipdities have been defined as economicdly vulnerable using a
number of indicators, including unemployment, demographic decline and smdl tax base.
These municipdities have been further subdivided into three subgroups with different
degrees of vulnerability. The most vulnerable have a level of disposable income 12% under
national average whilst the least vulnerable are 9% under. A further group is defined as
periphera, having a weak urban centre located at a considerable distance to a strong urban
centre. These have a disposable income 11% under the nationa average.

Findly, three specific groups of contiguous peripherd municipdities have
been defined, these three groups being highly periphera with a weak urban centre, forming
in each case a sub-region. These are Bornholm, the larger idands, and West Lolland. It
should be noted that in generd, (except for these three last groups with respect to each
other), the groups of rurd municipdities are not mutudly exclusve.

Table 1 dso shows that in terms of income growth, rura municipdities have been
performing better than Denmark as a whole (6.58% pa as compared with 5.98%).
Furthermore, as the find column shows, al classes of rurd municipdities have been
performing better than the nationa average, except for one of the three highly peripherd
groups, West Lolland. Both Bornholm and the large idands perform less strongly, though
dill better than the nationd average. The more vulnerable rurad municipdities have dso
performed less strongly, as have fishing municipdities, though their level of dispossble
income was higher in 1980.

4. Decompostion of income growth in Danish rural municipalities

In the most generd sense, economic models are used to decompose growth into
components explained by causd variables. Decomposition is aform of ex-post andys's that
involves an underlying theoretical modd, requiring data for two points of time, both for the
dependent and independent variables, in this case 1980 and 1995. The mode is applied in
seps and the contribution of the causa varigbles entered at each step to changes in the
dependent variable are assessed. A number of problems arise from different gpproaches to
decomposition which are discussed below and the methodologica choices that have been
made in the present study are examined.

Decompostion techniques have been used extensvely in regional economics.
Reviews and applications have been provided by Wolff (1985), Dietzenbacher (1997) and
Andersen (1998). The best-known decomposition technique in regional economics is shift-
share analyss, where growth is decomposed into a nationd component, a sructura
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component and a resdua or regiond component. A well-developed tradition for
decomposition is to be found in input-output modelling (Rose & Cader, 1996). Here the
principal and most Smple divison into components is between changes in total demand, findl
demand and intermediate consumption. (For a Danish example of decomposition of energy
consumption using nationd input-output models, see Wier, 1998 and for a decompaosition of
regiona income growth see Madsen et d., 1997).

In the following section generd principles concerning decomposition are discussed.
In section 4.2 the model underlying the decomposition analysisis presented.

4.1 General principles

Decompodtion can, in principle, be undertaken in two different ways. Cumulative
decomposition involves the successive incluson of the effects of different components,
garting with the first set of factors, then adding the second set to explain the resdud arising
from application of the first set, followed by gpplication of athird set of factorsto explain the
resdud arisng from the gpplication of the second st and so on. In principle, tota growth is
explained after gpplication of the last set of explanatory factors and the model reproduces
the growth pattern a the end of the period. Cumulative decompostion faces the basic
problem that the magnitude of the effects of the individua dements is affected by the order
in which the factors are applied. Thisis because the difference between the 1980 and 1995
level of any one factor may influence the calculation of the effects of succeeding factors.

In order to avoid the problem of order, decomposition can be undertaken as a set
of isolated, or single component, calculations, where the exogenous variables are given ther
1995 vaues and the calculations are performed on the 1980 values for each step, Sarting a
the beginning each time. One st of changes therefore does not affect caculaion of any
other set of changes. The disadvantage of this method is that the sum of the isolated
components of the decomposition will not necessarily (and not usudly) be equd the totd
growth in the variable in question, here digposable income. It is difficult to interpret the
positive or negative residuad appearing from this type of andysis. In this sudy both types of
decomposition have been gpplied and a magjor divergence between the two would be a
cause for concern.

The two approaches can be described at a generd leve as follows, using variables
to explain changes in digposable income that can be classified into two broad groups:

-Exogenous market-related variables, E"
-Exogenous non-market related variables, E™

Cumulative decomposition can be expressed as follows:

Dydibgq :[M(EQ,Eplm)+(mode| error t])]- [M(E[‘; JE™) + (model error t0)]
=[M(EL.EX)- M(E BN +[M(ER EM)- M(Ely ER)] oo (2)

where:

M: mode specified variables
t0 and t1 are points of time at period Sart and finish, respectively
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The firs dement indde the first square brackets of equation (2) is the market induced
change and the second element is the non-market induced change.

| solated decomposition can be expressed as follows:
D)/dibgq:[M(Et“I,E{‘{“)- M(EM ,Ep;“)]..................(3a)

Q/dibgq:[M(Et“I,E[‘{")- M(Et";,Epg‘)]..................(3b)
Equation (33 represents market-induced change and equation (3b) non-market induced
change.

The causal model

An underlying causd modd should determine the sequence of decompodition in a
cumulative decompodtion. In some cases (for example, shift-share andyds) the
decomposition sequence represents an underlying theoretica hierarchy of causdity. In other
cases, the sequence reflects the structure of the economic modd lying behind. For example,
the Keynesan demand-driven model will start with demand which generates production,
whilst a supply side growth model will start with factors of production which are used to
generate income. In the present sudy LINE is a Keynesan demand-driven model, which
garts with production, which generates income, which in turn generates demand. In an
isolated decompogition the model determines which causd variables are included, but their
sequence of incluson iswithout sgnificance.

A further congderation is whether to use a single or multiple equation model. Other
things being equd, a multiple equation mode is a modd in gructurd form, whils a sngle
equation modd can be regarded as a many equation modd in reduced form. In the present
sudy a multiple equation model (LINE) has been used. The Danish regiond research
tradition has typicaly employed sngle equation modds, (see for example Groes &
Heinesen, 1997 and Kristensen & Henry 1998, who use a two-equation model). A genera
discusson of the advantages of using modelsin structurd form is provided by Lucas (1976).
In the case of Danish regiond models, Madsen & Jensen-Butler (1999) argue for a
formulation in structurd form rather than reduced form multiplier models.

Model error
The actud growth can be decompaosed in the following manner:

yf995 - yfgso = yfggs - yrlggs + (ylrggs - yrs]aso) + (yrlgso - yfgso) I
where: y isincome, aisactud and mis modd
= model error 1995 + model calculated growth 1980/95 + model error 1980

As can be seen from the expression, before decomposition can be carried out, a
modd caculation has to be made for 1980 and 1995, in order to exclude modd error from
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the analyss. In the case of LINE, because of the smple linear structure of the modd, the
model error is zero.

Forward or backward

Decomposition can, in principle, be undertaken forwards or backwardsin time. In
this sudy, asin the previous section, aforward procedure has been used, starting in 1980.
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National average: 5.98%
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Figure5: Thestructureof LINE
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4.2 LINE - amode for the Danish local economy

Given the pattern of income growth in table 1, the next task isto identify the different
components of change, which can be used to explain the pattern of income growth. A smple
verson of the LINE modd has been used to decompose growth in digposable income for
the period 1980-95 for different types of rura area in Denmark. The Structure of LINE is
shown in figure 5. This shows that economic activity is determined in the municipaity where
the labour force is employed, where earned income is caculated on the basis of the number
of places of employment in the municipaity and earned income per employed person in eech
sector.

After this earned income and employment is dlocated to the municipdity of
residence usng a commuting modd. In the next step earned income and employment by
sector are caculated by socio-economic group based on qualification. Given the tota labour
force and the calculated employment, unemployment can be determined. Income transfers
are caculated usng demographic information and socid security data covering such
elements as unemployment and numbers of socid security recipients. Taxation is caculated
using incomes. Findly, digposable income is caculated by adding earned income, other
income and income trandfers and substracting taxes paid and interest payments (see
equation 1). In figure 5 the location in the modd where changes are made in order to
esimate the individud factor's contribution to income growth are indicated, both for the
isolated and the cumulative decomposition.

In the following, the modd relations are described in some detail. This verson of
LINE contains no behavioura equations, only input-output type relations and inditutionaly
determined relations.

The darting point for LINE is the number of jobs in each municipdity. For each of
the 12 sectors in the modd, earned income is caculated by multiplying the number of jobs
with the average earned income per person employed. For al municipalities and sectors
earned income by place of employment is calculated as follows:

ylorae= YLORAEQ A\ gee.......... 4)
where:
ylorae: earned income by municipdity of employment aand sector e
YLORAEQ: earned income per person employed by municipdity of employment and sector
gee: number of jobs by municipaity of employment and sector

Earned income and employment is distributed to municipdity of residence usng a smple
commuting modd:

gbe = § ,QABEQxgee............(5

ylorbe= g _YLORABEQxlorae..........(6)

where:

gbe: employment in municipaity of resdence b and sector e

QABEQ: employment in municipdity of resdence b as a share of the number of jobs in
municipality of employment a, for sector e

ylorbe: earned income in municipality of residence band sector e

YLORABEQ: earned income in municipaity of resdence b as share of earned income in
municipdity of employment g, for sector e
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Earned income and employment is then transformed from sector to socio-economic
group by qudification. There are 7 qudification groups (g) and for each the following
cdculation is made:

gbg = 4 ,QBEGQ xgpe.............(7)
ylorbg = & , YLORBGEQxylorbe.............(8)

where:

gbg: employment for persons in socio-economic group g in municipdity of resdence b
QBGEQ: employment for persons in socio-economic group g as a share of tota
employment, for sector e and municipdity of residence b

ylorbg: earned income for persons in socio-economic group g in municipdity of resdence b
YLORBGEQ: earned income for persons in socio-economic group g as a share of totd
earned income for sector e and municipdity of resdence b

The supply of labour depends on the number of persons in the age group 18-59

years and the activity rate:
usbg = USBGQ A\ ul859bg............ 9

where:
ushg: labour force for people in socio-economic group g and municipality of resdence b
USBGQ: labour force as a share of the total number of 18-59 year old persons, for socio-
economic group g and municipality of resdence b
ul1859bg: population between 18 and 59 years in socio-economic group g and municipaity
of resdenceb

On this bas's unemployment is calculated:
ulbg = usbg - gbg......ccccceevrrnee. (20
where:
ulbg: number of unemployed in socio-economic group g in municipdity of resdence b

In the following steps digposable income is caculated as shown in equation (1). The
generd mode for the group of other income (defined by a number of types of other
income) is asfollows

y<type>bg = Y<TYPE>BGQ A\ ubg.......... (11)
where:
y<type>bg: other income by type for persons in socio-economic group g and municipaity of
resdenceb
Y<TYPE>BGQ: other income by type per person in socio-economic group g and
municipdity of resdence b
ubg: tota population in socio-economic group g in municipdity of residence b.

Income transfers consst of a number of different types, for example unemployment
support, pensions of different types, housing subsidies, income support, child alowance,
educationd grants and early retirment subsidies. Two types of equation are used to caculate
income trandfers:
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where:

t<type>bg: income transfers by type for personsin socio-economic group g and municipality
of resdenceb

T<TYPE>BGQ: income transfers by type per recipient (equation (12)) or per person
(equation (13)) for personsin socio-economic group g by municipdity of resdence b
UT<TYPE>BGQ: persons who receive income transfers as a share of the number of
persons in the relevant age group, for socio-economic group g and municipaity of resdence
b

u<ader>bg: number of persons in the relevant age group in socio-economic group g by
municipdity of resdence b.

In generd, equation type (12) is preferred, though the choice of equation is
determined by data availahility.

Persond taxation congsts of a number of different types of taxation for personsin
socio-economic group g and municipality of resdence b. In generd, tax is caculated using
taxable income multiplied by arate of taxation:

s<type>bg = S<TY PE>BGQ A\ yti<type>bg.......... (19)

where:

s<type>bg: tax payments by type of tax for persons in socio-economic group g and
municipdity of resdence b

STYPE>BGQ: tax rate for type of tax for persons in socio-economic group g and
municipdity of resdence b

yti<type>bg: taxable income by type of tax for persons in socio-economic group g and
municipdity of resdence b

Taxable income is composed of different dements of income and tax deductions

and is caculated asfollows:
yti<type>bg = y<type>bg - yf<type>bg............. (15)

where:
y<type>bg: sum of taxable income for type of tax for persons in socio-economic group g
and municipdity of resdenceb
yf<type>bg: sum of before-tax deductions for the tax type in question for persons in socio-
economic group g and municipality of resdence b

In generd, before-tax deductions for each type of tax are determined as follows:
yf<subtype>bg = YF<SUBTY PE>BGQ A\ ubg................ (16)
where:
yf<subtype>bg: before-tax sub-type of deduction for each type of tax for persons in socio-
economic group g and municipality of resdence b
YF<SUBTY PE>BGQ : before-tax sub-type of deduction for each type of tax for persons
in socio-economic group g and municipality of resdence b
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5. Cumulative decomposition using the smple version of LINE

Decomposition of the growth of disposble income per inhabitant using LINE
involves a modd circuit from income calculated by place of production and sector through
commuting to income caculated by place of resdence and socio-economic group and
onward through taxes and income transfers to disposible income, as shown in figure 5. In
technical terms the cumulative decompostion is performed by sucessvely setting LINE's
exogenous variables equa to 1995 vaues in order to caculate the consequences for earned
income and disposible income of these changes. For example, the effects of setting the tax
rates for 1980 equd to the 1995 values can be caculated. In the following, decomposition is
outlined in 13 steps.

Step O

Before the decomposition begins 1980 prices are converted to 1995 prices.
Productivity is raised by the nationd deflator for GDP at factor prices (pyf = 1.9312 for
1980-95). Other nomind variables in LINE are raised by consumer price index (pcp =
1.9146 for the same period).

Step 1 (T1infigureb)
In the first red step employment in the first year is scaled o that it is the same asin
the lagt year. This gives amunicipdity digtribution effect:

gee,,, = gee xﬁ...........(l?)

start

QBart
where:
gaesat - employment in of place of work (municipdity) aand sector e for thefirst year
gain : employment by place of work (municipdity) for al sectorsfor thefind year
Jasart - €mployment by place of work (municipdity) for dl sectorsfor thefirs year

Step 2(T2)

In the second step employment by place of work and sector in the firg year is
replaced by the vaue for the find year, which alows esimation of the margind effect of
developmentsin indugtria structure:

gae :qae””..........(18)|

Step 3(T3)
In the third step the effect of price changes in each sector is estimated. Productivity
in 1980 is multiplied by the national sector-specific deflators borrowed from ADAM:

YLORAEQ',, = YLORAEQ,,, x%..........(lg)l

where:
pyfe: the national sector specific deflator for GDP at factor prices for sector e



YLORAEQ'" earned income per person employed, by place of production a and by sector
e, corrected for national sectora changesin GDP at factor cost.

Step 4 (T4)

In step 4 the effect of the red growth in productivity in each sector is estimated.
Productivity in 1980 is multiplied by the national sector-specific deflators borrowed from
ADAM and the nationd real growth in productivity:

N .0

A.YLORAEQ, '
YLORAEQ"W:YLORAEQ'mv?a Quin N
a YLORAEQ,_,,'

where:

YLORAEQ": earned income per person employed, by place of production aand by sector
e, corrected for national sectord changes in GDP at factor cost and for red labour
productivity growth.

Step 5(T5)
In this step earned income in the first year is replaced with earned income in the find

year. Inthisway the resdud in relaion to steps 3 and 4 is obtained:
YLORAEQ,,, = YLORAEQy............(21)|

Step 6 (T6)
Here the effects of changed commuting patterns on the loca economy is caculated
by replacing the 1980 with the 1995 commuting matrix:
QBAEQ,,, = QBAEQ, ... -civrcirereennnnn(22)
YLORBAEQ,,, = YLORBAEQ,.......c.evrvevvn(23)

Step 7 (T7)

In this step the effects of a changed distribution of socio-economic groups by sector
is estimated by replacing the distribution by socio-economic group in the first year with that
of thefind year:

QBGEQ,,, = QBGEQ;; ... cveeevrerrrnennn...(24)
YLORBGEQ,,, = YLORBGEQ;,,.........ceeeree....(25)

Step 8(TY)
In step 8 population by age group in the find year replace the same vaues for the
first year. In thisway the effects of a changed population are assessed:

u0017b,,, =u0017b,, ul825b,, =ul825b,,
u2659b,, = u2659b,,, u6066b,, = u6066Db,,
u6700bg,, = UG700D;;,........csvrerrernnne.(26)

where:

U001 7bgsin IS the number of persons between 0 and 17 years resding in municipdity b in
the gart or finish year

u001825bg4vsin 1S the number of persons between 18 and 25 years resding in municipdity b
in the gart or finish year and so on by age group.
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Step 9 (T9)
In step 9 the activity rate of the labour force in the first year is replaced with that of
the find year. Here the effects of achanged activity rate are estimated:
USBGQ,, = USBGQyy.eivvevn(27)]

Step 10 (T10)

In the tenth step the age dependent socio-economic composition and share of
transfer income recipients in each recipient group for the find year are used to caculate the
effects of transfer incomes:

U0017BGQgat U U0017BGQfin...vvoververerrrenen. (28)
U1825BGQgat U U001825BGQin...v.vvvvvvreeeanen. (29)
where:
U0017BGQgatrin - Share of 0-17 years-olds with qudification g in municipdity of
resdence b in @ther start or finish year receiving unemployment insurance.
U1825BGQgatrin - Share of 0-17 years-olds with qudification g in municipdity of
resdence b in ether sart or finish year recalving unemployment insurance
There are a further 15 categories of recipients of transfer incomes, some age dependent,
other not, including recipients of different types of penson (see Madsen et d, 1997 for a
detailed description)

Step 11 (T11)
In this step the rates for transfer incomes for the find year are entered:
TAUBGQgat U TAUBGQYin...cvveerevrrernnnns (30)
TDPBGQgat U TDPBGQfine.veveverreeneenns (31)
where:

TAUBGQgatsin - rate for unemployment insurance in municipdity of resdence b, with
qudification g in ether gart or finish year.

TDPBGQgattin : part-time penson level per recipient in municipdity of residence b, with
qudification g in ether gart or finish year.

There are afurther 9 categories of rates for transfer incomes (see Madsen et d, 1997 for a
detailed description)

Step 12 (T12)
Inthis step Al tax variablesfor the final year are entered, except for tax rates.
YLORBGQgat U YLORBGQfin..vcveevennnes (32)
YLOSBGQgatU YLOSBGQjin.ocvvvecererrrennn. (33)
where:

Y LORBGQ«arsin - coefficient linking the labour and income registers

Y LOSBGQsarsin : share of earned incomein total income for personsin qualification group
g and municipdity of resdence b in ether sart or finish year.

There are afurther 24 categories of income which congtitute the structure of taxable income.
(See Madsen et d, 1997 for a detailed description).



Step 13 (T13)

In this step the tax rates are replaced:

S12BGQgat U SI2BGQfin ... vvveveverrernans (34)

where:
S12BGQsarrin: iINCOMe tax paid at the 12% rate as a share of persona incomein
municipdity of resdence b for qudification group g in either gart or finish year.
A further 10 categories of tax rates are used. (See Madsen et a, 1997 for adetailed
description).

6. Isolated or single component decomposition using LINE

In section 5 the methodology used in the cumulative decomposition is presented. In
the single component decomposition, which is dedt with in this section, the individua steps
are treated separately, setting the exogenous variables from the other steps equd to the
1980 vdue. Inthe andyss of economic development by municipaity using isolated or single
component decomposition, four groups of factors are identified.

Step A. Changesin number of jobs and population

The municipdities have experienced changes in numbers of jobs and the size and
composition of the population. Estimation is made of the extent to which these changes have
contributed to changes in earned income and disposable income per inhabitant.

Step B. Changesin earned income per person employed

Changes in earned income per person employed, calculated by place of work, has
consequences for growth in disposible income per inhabitant accounted for by place of
resdence. A more even digtribution of earned income per inhabitant will create conditions
for convergencein leves of digposible income. Changes in earned income per inhabitant can
ether be the result of an unfavourable development in indudtrid structure in the municipaity
or a high growth in earned income per employee in the municipdity as compared with the
rest of the country. Changes in primary income per employed person are in turn the results
of sectoraly dependent differences in growth in productivity, changes in sectord terms of
trade and alocaly determined development of productivity.

Step C. Changesin transfer incomes

A third contribution to a podtive development in digposible income per inhabitant
could arise from changes in transfer incomes. Here changes in income transfers per person
and changes in the share of the population receiving income transfers are examined. For
example, average income transfers per recipient may have grown more rapidly than in the
res of the country. Only changes not related to automatic adjustments to unemployment
levels are included. Automatic adjustments of transfer incomes to changes in employment
and unemployment are included under A and B.
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Step D. Changesin taxation

A fourth dement in explanation of income convergence could be changes in taxation.
If taxation levels in amunicipdity have been decreasing reldively, average disposible income
will increase. Again, only non-automatic changes in taxation are included.

All four groups of factors can contribute to explanation of the development of
disposible income. In order to estimate the contribution of each of these factors to income
level convergence, the isolated decomposition modd is used to estimate the consequences
of changes in these factors on disposable income (and earned income) per inhabitant in the
period 1980-95.

The caculations are undertaken for al four groups of explanatory varigbles. These
four groups are again subdivided into 13 eements, corresponding to the 13 steps in the
cumulative decomposition. An overview over the 13 steps in the decompostion is to be
found in table 2. The first column shows the 13 dements of the decomposition. For each
element is indicated which variable or variables are equated with the 1995 vaues and the
number of the equation where the change can be observed. In the first row of the table the
different results from the mode calculations



Table 2. Overview of sequence of calculationsin LINE in the isolated decomposition

Model Population Labour force | Jobs (place Earned Commuting Employment | Sectors Unemploy- Earned Transfers Disposable
variables: size and activity rate | of work) income coefficients (place of Socio-econ ment income and inc-
Changes: composition /employed residence) distbtn. (residence) (residence) taxes:rates ome/inhabita

(residence) (place of (residence) (residence) nt
work) (residence)
A Jobs and population
A1 Population size and Changes Constant Constant Constant Constant Constant Constant Endogeous Constant Constant Endogenous
composition. 1980=1995
Uxxxxbg is changed in
equation(9), (11, (12) and
(13)
A2 Labour force acivity Constant Changes Constant Constant Constant Constant Constant Endogenous Constant Constant Endogeous
rate 1980=1995
USBGQ changed in
eguation (9)
A3 Local employment Constant Constant Changes Constant Constant Endogenous Constant Endogeous Endogenous Constant Endogeous
change gae changed in 1980=1995
equation (4)
A4 Commuting Constant Constant Constant Constant Changes Endogenous Constant Endogeous Endogenous Constant Endogenous
QABEQ and YLORABEQ 1980=1995
Changed in equation (7)
and (8)
B Earned income per
employed person
B1 Industrial strcuture gae | Constant Constant Changes Constant Constant Endogenous Constant Endogenous Endogeous Constant Endogeous
changed in equation (4) 1980=1995
B2 National GDP deflator | Constant Constant Constant Changes Constant Constant Constant Constant Endogeous Constant Endogeous
YLORAEQ changed in 1980=1995
equation (4)
B3 National growth in Constant Constant Constant Changes Constant Constant Constant Constant Endogenous Constant Endogenous
earned income/employed 1980=1995
person YLORAEQ
changed in equation (4)
B4 Resuidua (local earned | Constant Constant Constant Changes Constant Constant Constant Constant Endogenous Constant Endogenous
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income/ employed person
B2-B3) YLORAEQ
changed in equation (4)

1980=1995




Table 2 (continued)

Model Population Labour force | Jobs (place Earned Commuting Employment | Sectors Unemploy- Earned Transfers Disposable
variables: sizeand activity rate | of work) income coefficients | (place of Socio-econ ment income and inc-
Changes: composition /employed residence) distbtn. (residence) (residence) taxes:rates ome/inhabita

(residence) (place of (residence) (residence) nt

work) (residence)
C Income transfers
C1 Rates Constant Constant Constant Constant Constant Constant Constant Constant Constant Changes Endogenous
T<TYPE>BGQ changed 1980=1995
in equation (12) and (13)
C2 Structure Constant Constant Constant Constant Constant Constant Constant Constant Constant Changes Endogenous
UT<TYPE>BGQ changed 1980=1995
in equation (12) and (13)
D Taxation
D1 Tax levels Constant Constant Constant Constant Constant Constant Constant Constant Constant Changes Endogeous
S<TYPE>BGQ changed 1980=1995
in equation (14)
D2 Structure Constant Constant Constant Constant Constant Constant Constant Constant Constant Changes Endogeous
Y<TYPE>BGO and 1980=1995
YF<TYPE>BGQ changed
in equation (11) and (16)
C3/D3 Sectors' socio- Constant Constant Constant Constant Constant Constant Changes Endogenous Constant Constant Endogenous
economic composition 1980=1995

Changesin equation (7)

and (8)




are shown. Indde the body of the table for each ement is shown whether the varidble in
question is changed exogenoudy, remains condant or is endogenoudy determined. The
location of the step in figure 5 is dso shown in the first column of the table,

The cdculation of the sectordly dependent changes in earned income per employee
(step B2, B3 B4) and the effects of employment changes are performed cumulatively. This
cumuletive caculation of the effects of development in earned income per person employed is
undertaken in steps 3, 4 and 5 in the cumulative decomposition.

7. Resultsof the decomposition

Both an isolated and a cumulative decompostion were undertaken,
providing Smilar results. In the following section the results of the isolated decompostion
andysis are presented. The results from the cumulative decomposition are discussed briefly in
section 7.2.

7.1 Results of the isolated decomposition

As noted earlier, in the period 1980-95 there has been a reduction in
differences in disposable income between rura aress and the rest of Denmark. Dispossble
income in Danish rurd (and generaly more peripherd) areas grew fagter than a nationd level
However, for the most peripherd rurd areas, growth in disposable income has only been
marginaly above the nationa average, whilst for certain problem areas, notably West Lolland,
divergence has actualy occurred.

In table 3 the results of the isolated decomposition are presented. As can
be seen from the table, the individua dements of the decomposition have been grouped into
four main categories, corresponding to those identified in section 6:

a) employment and population

b) earned income per person employed

C) income transfers

d) taxation

The vertical dimenson of the table shows the four main components
referred to above, subdivided by individua eements of the decompostion. The horizonta
dimengon shows the grouping of rurd municipdities described in section 3. The figuresin the
table show negative or pogtive growth in relation to the nationad average, measured in
percentage points. The third row in the table shows that rurd municipdities have experienced a
growth in digposable income that is 8-12% over the national average, consdering the entire
period. However, some of the problem areas have experienced a wesker income growth than
other rurd areas and West Lolland has actudly experienced decline in relation to the nationa
average.

A: Employment and demographic change

Rural areas have, compared with the rest of Denmark, experienced a
pogitive development, both in employment and population. Changes in population size and
composition (A1) have provided a postive contribution to the above-nationa growth of 1-
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2%. This has arisen because of favourable changes in population composition and emigration
from the most peripherd aress.



Table 3. Results of the isolated decomposition of growth in disposableincomein Danish rural
municipalities 1980-95. Deviations from the national average in per centage points by component

and by type of municipality
Rura Agric. | Agric | Fish- Vulner | Vulner | Vulner | Periph | Large | West Born- | DK=
mun. mun. mun. ing mun. mun. mun. mun. Idands | Loll- holm Nat.
(2) (4) mun. (low) (mid) (high) and effect
Disposable income/inhab | 56739 | 56626 | 54953 | 61858 | 55851 | 56110 | 58378 | 56929 | 57819 | 61589 | 58922 | 66842
DKr 1980 (95 prices)
Disposable income/inhab | 75847 | 75886 | 74093 | 77332 | 73816 | 73987 | 76271 | 74790 | 75050 | 74196 | 75238 | 82139
DKr 1995 (95 prices)
Local growth divergence 11 11 12 2 9 9 8 9 7 -2 5 0(23)
A Jobs and population
A1l Population size and 1 1 1 2 1 1 1 1 1 2 1 0(23)
composition
A2 Labour force activity 1 1 1 2 -1 0 2 -1 0 -2 0 0(-2)
rate
A3 Local jobs 1 1 0 1 -2 0 1 -1 -2 -7 -1 0(1)
A4 Commuting 0 0 -1 -1 -1 0 -1 0 0 -1 0 0(0)
B Earned income/
employed person
B1 Changes in industrial 0 0 0 -5 -1 0 -1 -1 -1 0 -3 0(-1)
structure
B2 National GDP -2 -2 -3 -2 -3 -3 -1 -2 -2 -2 -2 0(7)
deflator
B3 National growth in 6 6 8 6 7 6 2 5 3 1 3 0(15)
earned income/ employed
B4 Residual (local earned 0 -1 -1 -4 -1 -1 -1 -1 -1 -1 -3 0(0)
income / employed B2-
B3
C Income transfers
Cl Rates 1 1 1 0 2 2 2 2 2 3 2 0(7)
C2 Structure 2 2 3 -1 2 1 -1 2 1 0 2 0(7)
D Taxation
D1 tax levels 0 1 1 1 1 1 0 1 1 1 1 0(-7)
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D2 Tax structure

0(-3)

C3/D3 Sectors

socio-

economic distribution

0(1)




Changes in activity rates (A2) have contributed with 1-2% higher red
growth in mogt rura municipdities. The most periphera areas have, however, experienced
declining activity rates, which have contributed negetively to income growth.

A favourable growth in employment n rurd municipdities has contributed
positively to income growth whilst negetive growth in employment (A3) in the most peripherd
aress has had the opposte effect. Changes in commuting patterns (A4) have been neutral, or
perhaps even margindly negative, for rura aress.

B: Changesin earned income per person employed

Changes in earned income per person employed, which reflect changes in
labour productivity, have had substantia effects on growth in disposable income. A more even
digtribution of earned income per employed person is the primary factor underlying the
observed convergence in disposable income, though this varies between different types of rurd
area. Growth in earned income per employed person has been in net terms positive for most
rurd areas. Only fishing municipdities and the very periphera areas have remained neutra or
are only margindly pogtive. The favourable development can both be a result of an
improvement in indudtrid dructure in rurd aress (B1) and a growth in earned income per
employed person insde each sector which is above the nationa average (B2-B4). The growth
in labour productivity (B2-B4) is a result of the difference of differences in sectorad income
growth (B3) and changes in terms of trade between sectors (B2) together with the loca
development (B4). The table shows that changes in sectord compostion are without
consaquences for income growth (B1). Only fishing municipdities and Bornholm have had
losses because of this factor.

Changes in labour productivity have, on the other hand, had a sgnificant
effect. The consequences of changes in sectord terms of trade (B2) are negative for rurd
areas, which have logt 1-3%. Thisiis due to the fact that agricultura prices have grown dowly.
Nationa sectoral growth rates for productivity have contributed postively to income growth
(B3), which is due to substantia increases in productivity in agriculture and some indudtria
sectors (5-7% growth). Only West Lolland and some of the larger idands and Bornholm have
hed small advantage of this factor, which is due to their specific sectora composition.

Finaly, the resdud (B4) is negative for rurd aress (-1%). The resdud can
be interpreted as that part of growth in labour productivity that cannot be attributed to changes
in terms of trade or sectoral composition.

C: Changes in income transfers

A third contribution comes from changes in transfer incomes. In thisandysis
changes in trandfer incomes per recipient and changes in share of the population thet receives
income transfers, are included. Thus, adone changes, which are not associated with autometic
adjusments related to unemployment (unemployment support) and demographic changes
(pensions), are considered.

Changes in average raes for income transfers (C1) have contributed
pogitively to income growth in rurd aress (1-3%). Thisis mainly because changes in rates for



income transfer have been weaker in high-income areas (such as Greater Copenhagen) and
stronger in low-income areas (such as West Lolland).
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Table 4: Decomposition of changes in disposable income — cumulative approach

1980 1980 Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step 9 Stepl0 Step1ll Step12 Step 13 Differential
Steps: in 80 in 95 Local Industrial Nat. Nat Residual Commu-  Socio- Popsize Labour Transfer Transfer Tax Tax growth
prices prices jobs structure  GDP- Growth Local ting economic and force Incomes: incomes: structure levels
deflator Earned earned group compo-  activity Structure rates
Income/  income/ distbn sition rate
Type of rural Employee employee
Municipality
(A3) (B1) (B2) (B3) (B4) (A4) (C3/D3) (A1) (A2) (C2) (C1) (D2) (D1)

Rural municipality 29163 56739 0.6% -0.2% -1.1% 4.3% 0.8% 0.6% 0.2% 1.7% 1.1% 0.2% 1.8% 1.0% -0.2% 10.8%
Agricultural mun. (2) 29086 56626 0.6% 0.1% -1.2% 4.5% 0.2% 0.6% 0.2% 1.3% 1.0% 0.2% 1.7% 1.7% 0.2% 11.1%
Agricultural mun. (4) 28222 54953 -0.0% 0.1% -1.8% 5.1% 0.1% 0.2% 0.4% 1.7% 0.8% -0.3% 2.7% 2.5% 0.4% 11.9%
Fishing mun. 32019 61858 0.5% -4.7% -2.6% 5.0% 0.3% 0.3% -0.1% 3.1% 1.9% -2.2% 0.5% -0.9% 0.9% 2.1%
Vulnerable mun.:
— lowest 28696 55851 -1.6% -0.6% -2.8% 3.1% 0.3% 0.2% 0.1% 2.9% -0.3% 0.6% 3.0% 3.4% 1.1% 9.3%
— middle 28832 56110 -0.1% -0.1% -1.7% 3.4% 0.9% -0.2% 0.4% 1.6% -0.2% -0.2% 2.6% 2.0% 0.5% 9.0%
— highest 29992 58378 0.6% -0.5% -0.4% 2.0% 1.2% -1.1% -0.4% 1.5% 2.0% -0.4% 2.3% 15% -0.8% 7.8%
Peripheral mun. 29251 56929 -1.1% -0.9% -2.4% 2.9% 1.2% -0.1% 0.1% 2.6% -0.4% 0.6% 3.0% 1.9% 1.1% 8.5%
Large islands 29661 57819 -1.5% -1.4% -3.0% 0.8% 1.1% 0.6% -0.5% 3.4% 0.0% 1.1% 2.7% 2.2% 1.5% 6.9%
West Lolland 31686 61589 -6.6% -0.3% -3.0% -4.4% -3.1% 2.0% -0.6% 3.6% -1.7% 0.3% 3.4% 5.8% 2.2% -2.4%
Bornholm 30305 58922 -1.2% -2.6% -2.7% 1.4% 0.3% 0.0% -0.5% 3.0% 0.0% 1.5% 1.4% 3.0% 1.1% 4.8%
Denmark 34368 66843 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Changes in the Structure of income transfers (C2) (share of persons who receive
income transfers in each socio-economic group) have also had positive effects for rurd areas (1-3%).

D: Changesin taxation

A fourth dement in explanation of income convergence is taxation. Limited
increases in taxation levels will be an advantage for rura areas. Again only non-autometic changes in
taxation are conddered. Changes in taxation levels (D1) have given rurd areas a positive contribution
(0-1%). Changes in unearned income and the tax structure (D2) have aso contributed positively (1-
3%)

Conclusions from the isolated decomposition

The positive and convergent development in disposable income per inhabitant in
rurd aress is strongly related to a favourable development of [abour productivity in these areas (B3),
whilst a postive growth in numbers employed has only contributed margindly (A3). The postive
income growth in rurd areas has aso developed because of non-automatic changesin income transfers
and taxation.

A little more than 50% of the income growth in rural areas can be dlocated to
market based mechanisms (A and B), whilst a little less than 50% can be alocated to the role of the
public sector in rura aress (C and D). In the more vulnerable and peripherd rurd aress the public
sector plays a more important role in income creation. For the most peripheral areas the non-
convergent growth in income is because of a negative growth in employment whilst growth of |abour
productivity has been around the national average. This negative market-determined development is
more than compensated for by a favourable development in income transfers and taxation. However,
for West Lolland, the negative effects from decline in employment have not been fully compensated for
by the positive effects arising from the public sector, a finding thet is in agreement with the work of
Hansen & Jensen-Butler (1996).

7.2 Results of the cumulative decomposition

Table 4 shows the results of the cumulative decompostion. In broad terms, the
pattern of effects arisng from the decomposition of growth in disposable income corresponds to that
arigng from the isolated decomposition which can be taken as a confirmation of the reliability of the
method.

8. Conclusionsand consequencesfor policy

The study has illustrated the importance of differentiation between different types of
rurd area. Patterns of income growth vary between different types of rurd area, as does the
contribution of the different causal factors.

It is useful to divide the components of change into two broad groups: those, which
are determined primarily by market forces rather than public policy (elements A-B) and those which
change more directly because of policy decisions (elements C-D).

8.1 Market forcesand the future of rural areasin Denmark



A number of market-based factors will affect the future growth of income in rurd
areasin Denmark.

A: Employment

Danish industrid production, which is strongly represented in rura aress (Jensen-
Butler 1992), will face increasng competition from Eastern Europe. In rura Jutland four sectors are
particularly important: clothing and textiles, wood and furniture, food and beverages and meta
products. As none of these sectors is especidly high-tech or knowledge intensive then growing
competition is clearly a threat to number of jobs (Engelstoft & Jensen-Butler 1997). Already in the
textile and clothing sector much routine production has aready moved to countries such as Poland and
the Herning area in Jutland is attempting to retain the high value added components of production.

B: Productivity

It seems probable that the favourable development of red productivity in rurd areas
will continue in the future, this being an important component in regiona income convergence. Industrid
and agriculturd productivity has grown rapidly since 1980 and will probably continue to do so. On the
other hand, it seems likely that prices will continue to rise dowly for agricultura and some Danish
indugtria products that will have negative consequences for income growth.

The indugtrid dructure of most - but not dl - rurd areas will probably remain
sound. This gructure in terms of sectors is traditiond, with a strong representation of industries such as
food and beverages, wood and furniture, textiles and clothing as well as some meta products. Process
rather than product innovation has characterised much industria growth in rural and peripherd areasin
Denmak. However if the vison of a trandformation of the Danish economy to a compstitive,
knowledge-based and high-tech economy is redised (Erhvervaministeriet 1997) then it is clear that the
indugtrid structure of rurd areas in Denmark will be less favourable than it is today.

The three specific types of peripheral area, West Lolland, Bornholm and some of
the larger idands do face problems of industrid structure, which will probably continue to exist. These
are the true periphera and poorer regionsin Denmark.

Findly, there is an unexplained and negative resdua pertaining to locad economic
conditions. This at present has alimited role in income development, but could change in the future.

8.2 Policy and income growth in rural areasin Denmark

The potentia for policy to influence the above market-based componentsiis limited.
Locd and regiond industrid development policy does exist in rurd areasin Denmark and many centra
actors in economies of rural areas fed the need to transform ther indudtrid Structure more in the
direction of knowledge-based production (Engelstoft & Jensen-Butler 1997, Jensen et a 1997).
However, resources devoted to thistype of policy are limited and their efficacy doubtful. Furthermore,
these areas do not in genera have the conditions that promote the growth and development of positive
externdities related to knowledge and information. They aso lack highly qudified labour.

C and D: Public finances and policy
A number of the components of income growth do, however, fal more directly into

the policy sphere.
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An important eement of socid policy is related to digtributiond questions.
Unemployment support in Denmark is, in principle, a a level of 90% of former wage or sdary.
However, there is dso a caling in terms of absolute levels of support. This means that unemployed
persons who formerly had a high income receive compensation which proportionaly less than those
who had a lower income. The reasons for this are to be found in nationa-level policy concerning
income redigtribution. One effect of this policy is that low-income areas gain disproportionately from
the existence of the caling. In a sense, regiond income palicy is being conducted through netiona
policy concerning unemployment insurance, socid security and income didtribution. Nationa leve
policy concerning distribution will continue to dominate regiond policy consderations. On the other
hand, a policy option to compensate for these automatic effects could be to reduce block grants to
rural aress.

A second policy component is changes in the sysem of public finance, which
transfers income between the state and municipdities, functioning as regiond policy. Thereis an in-built
bias in this sysem to support poorer municipdities. As regiond income convergence seems to be
occurring in Denmark then political pressures may build to reduce or even diminate this redistribution
effect. In which case, peripherd regions will be especidly hard hit.
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