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ABSTRACT

The ageing process of populations due to demogragiange affects the economy in
various ways. The study at hand focuses on thdooadion of income and changes in
consumption expenses caused by demographic chiaoga. disparities on NUTS 3 level
are of special interest as the demographic effemtsvary considerably between regions
depending on their initial position such as popalatiensity, age structure, and economic
condition. By means of data for the regions of Nd®hine-Westphalia (Germany) a
dynamic purchasing power indicator is built thatets the development of different age
groups into account and gives a first impressiontleéd effects of ageing on the
development of income and consumption behaviourgid®d@l discrepancies can be
identified. While some regions are characterisea Isyatic income situation, i.e. a more or
less age independent development, others showmdigsticreases/decreases in their income
caused by their specific structure of demographange.
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1 [INTRODUCTION

Demographic change in the sense of an ageing populgproceeds in many
industrialised countries. The consequences andeciggs resulting from ageing are hence
of increasing interest to national governments aridrnational organisations. Several
large scale studies (see e.g. IMF 2004, Europeann@ission 2011, OECD 2011) assess
the impact of demographic change and possible waysoften or circumvent negative
influences on country or international level. Bl textent of the demographic effects not
only varies between countries but also betweeronsgwithin one country. The regional
differences depend on the initial position suchpapulation density, age structure, and
economic condition. As the regional disparities ¢sn considerable (Neu 2012), they
should be included in the analysis of ageing twiol®a complete picture and to give hints
on the weaknesses in a country.

The aim of the study is twofold. First, it wantsgive an impression on the impact of
demographic change on income and consumption con@devel. Second, the method of
region specific purchasing power indicators is ewled by projecting an age dependant
purchasing power indicator into the future.

As it is often the case in empirical studies théadeonstitutes the major obstacle.
Especially information on regional level is quitge. For the study at hand information on
the consumption expenditures and the income cortipodly age groups on NUTS 1 level
is available for the year 2008. The limited dataikability restricts the application of
complex econometric methods and modelling methaieso The construction of an
indicator is one way to overcome the data problemifers the opportunity to get an idea
of the consequences of demographic change on eddmrel. In order to provide a vivid
picture regional is meant to be NUTS 3 level. Theme 413 NUTS 3 level regions within
Germany: For the sake of clearness, time and effort thec@idr is modelled using the 54
regions of the German federal state North Rhinetjffedia (NRW) as an example. This
federal state has been chosen because it représerdserage structure in Germany quite
well.? The purchasing power indicator differentiates le&mregions on NUTS 3 level and
takes the income situation and consumption behawabdifferent age groups into account.
More precisely, the author used the data to detexnaige group dependant disposable
incomes and consumption shares on that income ohS\®Jlevel. The resulting region
and age group specific information was projectetll @925 using growth factors from
estimated time series for income from the multidisienal, macro-econometric model
PANTA RHEI REGIO Il. The development of the age ype was taken from the
coordinated population projection of BBSR (20°L0jhe so derived dynamic purchasing

! Germany is composed of 16 federal states (NUT&/4l) that are again administratively structurad i
413 districts called “Kreise” (NUTS 3 level).

2 The regions within NRW combine densely populatsdvell as rural areas, show very high and very low
income levels, are confronted with different agempositions and demographic prospects and their
production focuses on different sectors (industisesvices, tourism, trade etc.).

¥ Raumordnungsprognose 2025“ of the Federal Instifor Research on Building, Urban Affairs and
Spatial Development (BBSR).
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power indicator shows the effects of ageing on tevelopment of income and
consumption behaviour.

Compared to already existing purchasing power atdis on regional levél the
projection of the indicator developed in this studyone of the major advantages. The
shortfall of the other indicators is that they fe@nly on one point in time. This means that
they are static and thus fail to show the prospectiositive or negative factors due to
changes in income or population. Moreover, theyntgandicate the purchasing power of
an average representative consumer in the releegian though it is shown in the data
(Household budget survey) that the expenses andsuogstion structure differ
considerably between different socio-economic gsodjne information developed in this
study is valuable for retail trade to assess madgiortunities, future demand and
purchasing power. It also supports the identifaratof regions with growing structural
problems.

The results show that the initial income situat@n absolute level will basically not
change in the future. The households will be cartéd with the region-specific income
possibilities regardless their age. However, regargrowth rates in disposable income
there can be found differences relating to age.e&afly regions that started with a
comparatively young population in 2008 show thehbkgj increases in disposable income
until 2020.

The paper is structured as follows. The next sectiscusses the impact of ageing
societies. The first part (section 2.1) gives aeresew over various effects evoked by
demographic change. Section 2.2 goes in more dgatdibnalyses consumption patterns of
private households depending on age stating thertawpce to implement demographic
components in purchasing power indicators. Se@ioontains the technical part. The data
and model used to calculate the purchasing powmtrisduced in section 3.1. A detailed
description of the structure and calculation praceds given in section 3.2. Section 4
gives the results on NUTS 1 (section 4.1) as welNBITS 3 level (section 4.2). Section 5
concludes the study.

2 THE IMPACT OF DEMOGRAPHIC CHANGE

2.1 OVERVIEW OVER THE CHALLENGES EVOKED BY AGEING SOCIETIES

Demographic change has manifold influence on tlm@my. At first glance it mainly
affects the social security system. This has b&eady intensely discussed as for example
in Blake and Mayhew (2006), Kerschbaumer and Sd&no€005), Feldstein and Siebert
(2002), Bohn (2001), and others. Infrastructurejcational systems, housing etc. have to
be adapted to a changing composition of the poipulaas well. Low birth rates for
example result in fewer pupils followed by highdueational costs per students on the one
hand and close-downs of schools and a smallernemgent of teachers on the other hand

4 See e.g. the purchasing power index of GfK Geogtarl http://www.gfk-geomarketing.coymor of

MB-ResearchHttp://www.mb-research.de/
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(Kempkes 2010). Especially rural areas must findvay to face these challenges.
Declining water consumption calls for a restruailmeater management and a reorganised
sewerage system (Lux 2009). Other infrastructus¢ thaffected by the ageing society is
that of transport, information and communicationofder to meet the needed possibilities
to participate and the growing claim for mobilityeell-structured net of public transport
and a stable and fast telecommunication infragirecthould be guaranteed. While the
number of persons declines the number of househsiidls grows as large family
households are replaced by 1 and 2-person househidics implies a huge challenge for
the housing market. When children move out, pareften continue to stay in the now
overly large dwelling. Consequently the demand riet dwelling area per person will
increase, e.g. in Germany about 6% until 2025 (Sasténdigenrat 2011). Later on — as is
stated in the Generation and Gender Survey — “dowhood, a new situation also arises
with respect to living arrangements. An individealld either continue living alone, find
a new partner, move to one of the children, or mwvan institution (p.398).” This will
enhance the need for small apartments preferabtizarcities considering centrality and
short distances. Furthermore, as was first estalidy the life cycle theory (Fisher 1907
1930, Ramsey 1928, Modigliani and Brumberg 195M§ financial situation of each
household changes with age and the correspondirspma circumstances. It has been
shown by several studies that the saving rate andehthe consumption vary with the age
group of the consumer (Masson et al. 1998, Horib887). The age composition of a
population thus influences the amount consumedsaved. Fair and Dominguez 1991,
Attfield and Cannon 2003 even explored the diretatronship of consumption, income
and demographic effects. They also conclude tha stgucture strongly influences
aggregate consumption. Fair and Dominguez (1994w ghat the consumption to income
ratio is lower for the prime-age people than fa floung and old (p.1283). The results of
Attfield and Cannon (2003) indicate that an aggiogulation, i.e. a growing proportion of
old to all inhabitants, induce a reduction of olepar capita consumption for equivalent
income levels (p.8). Thus, the future demograplexetbpment will alter the allocation of
disposable income and the accumulation of saviegfas The changed income situation
induces changes in consumption behaviour and steictepending on the local
demographic structure, birth rates and migratidre doncentration of wealth on some age
groups gives rise to inequality and can possibggar dissatisfaction of the other groups.
Relating to that the reallocation of saved ass&iegaand changing income distribution
raise subjects like welfare and social equity.l$babrings up the discussion of the right
calculation of GDP and the measurement of happirssit also confronts the regular
suppliers of consumption goods and services witklavly changing demand. The
influence of age on the consumer behaviour andréiselting impact of demographic
change are discussed in more detail in the follgvgiection.

2.2 THE RELEVANCE OF AGE FOR INCOME AND CONSUMER BEHAVIOUR

It has been acknowledged by several studies thahgthg demographic factors
influence consumption behaviour and the level adrall as well as specific consumption
expenditures (see e.g. Liddle 2011, Buslei et@0.72 Dowd et al. 1998, Pollak and Wales

® Regarding the changing financial situation dufifefime chapter VI is of special interest.
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1981). Direct effects are given by the number afstomers, i.e. with low birth rates that

are not levelled by migration the demand for goadd services will decline in the long

run. Prices can partly compensate the reduced asadumdirect effects occur by changes
in demand patterns due to age, household sizeegwioh, and habits. The age of the
consumer gives already valuable information abdw# ¢oods and services that are
preferably purchased and the amount that will leasp

However, the descriptive analysis of the data aloloes not reveal a clear-cut
development of the prospective regional consumptimoking at Figure 1 it shows for
NRW that the young and old spend more parts of thei income for consumption than
the middle aged persons. At the same time the latkechase most on an absolute level. In
2008 people aged 24 or less spent most of theinneie for consumption purposes. The
age groups 65 to 70 years and 70 to 80 years used than 80% of their disposable
income for consumption as well. The smallest pas$ wsed by the households from 35 to
45 years and 45 to 55 years. But in absolute teimss means about 2,500 Euro per
household and month for consumption. Compareddt the aforementioned very young
and very old age groups loose some significances Béhaviour goes along with the life
cycle model first theoretically established by Eisfil1907, 1930) and Ramsey (1928) and
later on expanded and empirically applied by Madigland Brumberg (e.g. 1954). With
that it is said that an individual borrows as yousayes as middle-aged and dissaves when
old. Consequently, the part of net income spentcfamsumption is smallest when the
private household is aged 35 to 65 years.

Figure 1: Share of consumption purposes on net inaee (blue bars, %) and absolute
consumption expenditures (black dots, €) by age gups in 2008 for NRW
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80% - * *
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W consumption to income ratio in % ¢ aggregate consumption expenditures in Euro

Source: Statistical Office NRW (2010), own calculations

The distribution of income and the ability to coms depends on the age of the
consumer as well. Erlandsen and Nymoen (2008)ddstechanges in the age structure to
be an omitted variable in the consumption functidiney prove evidence of the
significance of age structure effects for the Nagi@a aggregate consumption function.
Put differently, the lower the disposable incontes more of it has to be spend for the
basic living. So, when the principal earner is ygemthan 25 years the corresponding
household has only half of the average net incovadable (see Table 1). Together, those
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households contribute a minor part to the overallincome in NRW. Similar facts can be
found for the age groups 25 to 35 years and fromy&&s on. The most important
households by contributing large parts of the di@maome are the age groups 35 to 45,
45 to 55 and 55 to 65. They also have more thaatbeage net income at their disposal.

Table 1: Level and allocation of net income on avege for age groups
net income .
Age per proportion to share on
average net aggregate
groups household ) .
Income net income
and month

Under 25 1,505 49.9% 1.1%
25-35 2,478 82.1% 9.0%
35-45 3,366 111.5% 23.0%
45 - 55 3,495 115.8% 27.6%
55 - 65 3,154 104.5% 18.6%
65 - 70 2,708 89.7% 8.1%
70 - 80 2,481 82.2% 9.9%
Over 80 2,325 77.0% 2.7%
All 3,019 100.0% 100.0%

Source: Statistical Office NRW (2011), own calculations

Changes in the composition of the age distributibrthe North-Rhine Westphalian
society thus have an impact on income, saving amasumption. Looking at the
demographic change displayed Rigure 2the overall effect for aggregate consumption
expenses remains unclear though. The householdsasiog in number show opposed
financial means for consumption. Plus, most of wWealthiest age groups belong to the
decreasing part of the population. So the part efliomm aged households of the age
groups 35 to 45 years and 45 to 55 years beconse uesl 2020. In contrast, the
households with members aged 55 up to 65 thatlese high income levels grow in
numbers. In 2020 they will represent the secondjdsg part of the society. Negative
impact on consumption will have the growing popolatgroup of 80 years and older as
their net income makes them to the second leasbriaupt consumer group. Though
gaining 3.0% of persons p.a. these households csiittinue to represent the second
smallest group in 2020 keeping the negative consomeffect low. The third kind of
consumers which is also growing but at a smallr isathat from 25 years up to 35 years.
In contrast to the oldest consumers they have 82teanedium net income available and
therefore purchase somewhat more goods and setrtestill only 84% of the average
household.

To be finally able to assess the demographic effect aggregate consumption the
projection of the net income and the consumer hebavinto the future becomes
important. Considering regional discrepancies & laba more detailed level (NUTS 3)
will also be important.

© GWS mbH 2012
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Figure 2: Age structure in NRW in 2008 and 2020
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Source: BBSR (2009), own calculations

3 MODELLING THE PURCHASING POWER INDEX ON NUTS 3 LEVEL

In the following section a description of the datse modelling environment and the
calculation procedure is given. Special events tke® economic crises in 2009 are not
explicitly addressed, but implicitly consideredline projection.

3.1 THE BAsSIS—DATA AND M ODEL

The calculation procedure of the purchasing poweicator bases on data from the
Household Budget Survey (HBS) 2008 for NRWhe sample gives information about the
income and expenditure of private households diffeated by socio-economic attributes
and is conducted on a five-year-basis. The padimp is voluntarily and comprises
60,000 households. Accurate and reliable resuéisgeainted by plausibility checks. The
Federal Statistical Office (2011) also states, tlmapresentative data are obtained for
almost all households since all social groups areied by a quota plan and the results
obtained are expanded on the basis of the relew&rbcensus figures.” Though, some
parts of the population are neglected as “the EW&dhot provide data on persons living
in communal establishments and institutions [...]eTBVS neither provides data on
households with a monthly net income of Euro 18,000nore as the number of these
households participating in the survey is usuallyt sufficient to provide reliable
information on their standards of living.”

Comparing overall consumption expenditures andl tdigposable income with that
provided by the System of National Accounts (SN values deviate. Next to the
restrictions indicated above, HBS also shows diffees to SNA in so far as non-profit
institutions serving households (NGOs, unions edod payments in kind are neglected.
Furthermore, in SNA the full price at the pointpafrchase is included irrespective of the

®  Einkommens- und Verbrauchsstichprobe (EVS), Stetil Office NRW (2010)
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way of financing (e.g. by taking a loan) and imputents are calculated. Expenditures
abroad and sales between households are integnatiS but not so in SNA. The highest
impact on the discrepancy between HBS and SNA hast mrobably the missing
information of rich households and imputed rentsval as the low coverage of expenses
for “miscellaneous goods and services”.

In this study, the data was not adjusted to thelates level of National Accounts data
so that the resulting time series based on HBSiff aggregate values from SNA’s
consumption expenditures. The adjustment was nogssary as both time series are not
directly compared with each other. Furthermore réseilts aimed at (purchasing power on
NUTS 3 level for different age groups) can be gsoldérived from HBS and have no
corresponding values in SNA. Both time series stimvsame development. This is due to
the fact that the consumption and income structxteacted from HBA is projected by
growth rates from the model PANTA RHEI REGIO II whi bases on the SNA. So
PANTA RHEI REGIO Il serves as a trigger for the gsubdule NRW.

PANTA RHEI REGIO Il projects the economic developmef 413 regions on NUTS
3 level until the year 2025 and was applied in smvstudies (see e.g. Distelkamp et al.
2011, Stover et al 2010, Distelkamp and Ulrich 2000is an extended version of the
macro-econometric simulation and forecasting moddFORGE and its module
LANDER.” INFORGE is based on a bottom-up principle i.ehesgctor of the economy is
modelled in great detail and the macro-economicregajes have to be calculated by
explicit aggregation within the model. This bottap-principle and the ideas of full
integration and bounded rationality are maintainedhe regional model. The data sets
consist of national statistics, mainly (regionaBtidnal Accounts and harmonise with the
System of National Accounts. The regionalisatiombmes both top-down and bottom-up
approaches. Thus, the model incorporates demograptd economic developments as
well as disaggregated economic structures by secitve population development is given
exogenously by the regional forecast study “Raumandsprognose 2025” of the Federal
Institute for Research on Building, Urban AffairsdaSpatial Development (BBSR 2010).
A schematic overview of the construction desigriP8NTA RHEI REGIO Il is given in
Figure 3.

" An overview of the model INFORGE can be foundha annex. For more detailed information see e.g.

Schnur and Zika, G. (2009).
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Figure 3: Design of the model PANTA RHEI REGIO |l
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Based on the economic structure and the interdepeed between twelve economic
sectors, gross value added on NUTS 1 level (16rédeates) is calculated. Connections
and interrelations between the different statewels as shifts in economic structures are
considered.

The projection of the development on NUTS 3 lemehie module REGIO is carried out
in a similar way. Due to the restricted availaiilif data on the smaller regional scale only
seven economic sectors are distinguishBde resulting regional projections of basic
economic indicators are linked to the nation-widevelopments (structural and
technological change). An econometric shift-shgmgr@ach is applied to the most detailed
structural data available. Furthermore, employmard productivity were linked to the
regional development of disposable income (via camsption of employees and
distributional income effects). Moreover, a bottamapproach was used for the modelling
of housing and construction. The changes in pojaand the total number of private
households were implemented and linked to econweariables.

For the problem at hand the projection of dispasabtome and the demographic
development are needed. They were used for thailladtm of the purchasing power
described below.

3.2 MODELLING PURCHASING POWER IN NRW

Age significantly influences the willingness anek thossibilities to consume and thus
should be considered when looking at purchasingepowhe descriptive analysis is
insufficient to reveal the future distribution afcome and can only fail to predict the
prospective regional consumption expenditures.

The methods as applied by Masson et al. (1998)iokar(1997), Fair and Dominguez
(1991) or Attfield and Cannon (2003) for examplen ¢ used to show the effects of
ageing societies. The disadvantage of those proesdsithat they are also implemented to
justify the life cycle theory and thus base on ltinge series. In this study the relevant data
only consists of one point in time. Furthermore tbcus is on the implications of the thus
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far shown importance of the age group compositiorregional level. Neu (2012) stress
the importance to analyse on regional level asré¢igeonal disparities concerning ageing,
socio-demographic factors, wealth, living conditiett. are considerable. So the main
point in this study is to identify regions that Mok faced with a favourable age structure of
their inhabitants regarding consumption.

Starting by the assumption that income is diffefenteach age group as well that each
age group represents a specific share of consumptiancome a purchasing power index
IS constructed that permit to compare the prospeatonsumption expenditures in the
NUTS 3-regions. Whereas normally purchasing powgards the value of morfeyn this
analysis it rather indicates the value of income eonsumer behaviour depending on age.

The possibility of cohort effects i.e. generatigredafic behaviour that transverses the
age groups with the generation, is neglected. This be legitimate by the data set and
missing information on regional level. Though it Wl be possible to extract cohort
effects with only three data point as was done bgl& et al. (2007) for Germany, this
cannot be done for NUTS 3 level as there is no.dBtas, assumptions regarding the
relation of the cohorts’ behaviour on NUTS 1 to NUJJ level would have to be made that
cannot empirically be tested. Therefore, to keep dhalysis simple it was refrained from
caring about cohort effects.

The regional purchasing power is considered to ni¢jpa the disposable income of the
different age groups and their weight on the I@ogdulation. Based on that, the calculation
procedure is as follows. Population data consistingight age groups j and a bulk sum on
NUTS 1 and NUTS 3 level for North Rhine WestphgldRW) from the coordinated
population projection of BBSR has been integrateéd the model PANTA RHEI REGIO
Il.

In a next step, the disposable incomig ¢f the eight different age groups is generated
on NUTS 1 level subject to the developmagp) (of number of peoplepérs) in each group
j as displayed in Formula (1). More precisely, ititemponents of net incomei¢) - gross
income, income from assets and rent and leasemiedom public and non-public transfer
payments less taxes and social security contributigrow with the same factogi€) as
the projected equivalent quantities of the SNACT). Variation is induced by the
changing composition of the age groups and theiciip income structure. The result is a
time series for disposable income by age groaipsig NRW from 2008 to 2025.

. 6 : .
D nljt—gpjtﬂizlgmltlihmlj ,t—1’W'th

i:incomecomponent i=1.6
j agegroup j=1.8

Furthermore, the share of consumption on disposabteme by age groupsg) was
calculated for the year 2008. This share is assumé@ constant for the remaining years

8  Purchasing power is defined by Fisher (1922)o#levfis: “The purchasing power of money is indicated

by the quantities of other goods which a given gtaonf money will buy.” (81 11.12)
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until 2025. The size of consumption expendituggsdhanges according to the change in
disposable incomeni):

(2)c, =cs; Oni,,

One now could analyse the impact of demographiagdaon consumption and the
purchasing power for NRW. To get a more detaileak)dhe age dependant consumers’
behaviour and purchasing power has to be furtheagdjregated on NUTS 3 level.
Difficulties arise as the number of available imi@tion and data reduces enormously with
higher levels of disaggregation. Thus, in orderetceive the necessary information, more
simplifications have to be accepted.

Starting with the income side, disposable incomggccording to different age groups
in regionk is calculated by using the ratio of an averageshbald’s disposable income
(niph) on NUTS 3 to NUTS 1 leveh{q). In combination with the per capita age dependant
disposable income on NUTS 1 levelfc) and the number of persornse(s) in each age
groupj on NUTS 3 levek one gets the relevant income quantities:

3) nijkt = persjkt[niokt [nipcjt , with

niph,
nithRW
nip. = M
t perSJ!\t‘RW
| agegroup j=1.8
k:region k=1.54

Again, taking the share of consumption calculatefbte on NUTS-1-level-net income
(cs), information on consumption expense$ for different age group$ in regionk
results:

niq(tz

(4)Cy =Cs; Oni

Purchasing powerPP) in the regionk is finally given by the sum of consumption
expenses of all age groups

8
5 PP _=yc;
( kt jzzl it

4 THE PURCHASING POWER IN 2020

In the next sections the results calculated for NRWI its regions are presented. The
main focus is the outcome in 2020 which is compavéd the year 2008. The results are
given in current prices. As discussed above theswmption patterns of each age group
remain unchanged during the observation periodigasohort effects unconsidered.

4.1 THE CASE FORNORTH RHINE -WESTPHALIA

Having in mind the opposing positive and negativemdgraphic developments
described in chapter 2 a first result is that tbsifve effects prevail. As can be seen in
Table 2 consumption expenditures in NRW will be 1Bigher in 2020 than in 2008 and
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sum up to 277 billion Euros. From 2008 to 2020 #&xpenses grow by 1.2% p.a. on
average. One has to bear in mind that the residtexgpressed in current prices.

The households that foster the current growth laose aged 80 years and more, aged
between 55 and 65 years and between 25 and 35. yidaayg increase their consumption
spending significantly more than the others. In b is sufficient for the overall positive
increase in consumption expenditures. The groum 185 to 45 years is the one with the
opposite effect on demand by diminishing their congtion expenses. The consumers
younger than 25 years have nearly no impact asdbayt change their amount spent for
consumption purposes over the years.

Per capita expenses increase independent of thefahe household members. This is
due to a growing disposable income level for gllety of income components. Thus, the
influence and impact of the diminishing number efgons with their consumption specific
behaviour due to demographic changes is much higher

Table 2: Development of consumption in NRW

consumption
expenditures in million  Absolut  +°1age

Age groups EUR change
2008 2020 change

Under 25 2.987 2.984 -0,1% 0.,0%
25- 358 21.836 27 228 24 7% 1,9%
35-45 52.185 47.132 -9, 7% -0,8%
45 - 55 63.392 67.164 6,0% 0.5%
55 - 65 44 3386 63.289 52.1% 3.6%
B5-70 21.492 24 415 13,6% 1,1%
70 -80 26.514 28457 11,1% 0.,9%
Ower 30 6.623 10.746 62,3% 4.1%
Al 239.915 277.415 15,6% 1,2%

Source: GWSmbH

4.2 THE DEVELOPMENT ON REGIONAL LEVEL

With regard to the different consumption behavidapending on age the situation in
the individual regions within NRW might be quiteveise. The regions on NUTS 3 level
having the highest consumption expenditures in 2898vell as 2020 are Cologne (K),
Rhein-Sieg-Kreis (SU), Mettmann (ME), Recklinghaug®E) and Dusseldorf (D) (see
Figure 3). Here, the population in each region speer 7.8 billion Euro in 2008 and will
rise the amount over 8.7 billion Euro till 2020.damparison the population of the regions
Bottrop (BOT), Remscheid (RS), Herne (HER), HOXt¢X) and Leverkusen (LEV) spent
less than 2.0 billion Euro in 2008. This amountl wibt increase much till 2020 so that
these regions remain the ones with the lowest @sioly power.

The contrast between the regions results from rdiffees in income levels and numbers
of inhabitants. The development of net income, fafpan size and purchased goods and
services is much more similar than the absoluteléeshow. The number of persons more
or less stagnates in all indicated regions (Bakle 3). While population in Rhein-Sieg-
Kreis (SU) and Dusseldorf (D) still grows very slgviby 0.4% and 0.1 % p.a. the other
regions lose inhabitants by rates between -0.1% -8r&P6 per year. In Cologne (K)
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population stays constant. The groups that arenglyogrowing in all regions are those
between 55 years and 64 years and 80 years and olde

Figure 4: Consumption expenditures on NUTS 3 levéh 2008 and 2020 [Mill. EUR}

O 1.575,519 - 2,695,525
O 2,695,525 - 3,740,310
O 3,740,310 - 4,449,136
= 4,449,136 - 6,481,165
] 6,451,165 - 11,068,105
O 1,738,029 - 5,151,138
O 5.151,138 - 4,477,285
O 4,477,285 - 5,332,060
= 5,332,060 - 7,708,773
[ 7,708,773 - 13,680,992

Source: GWSmbH

®  The figure’s legend displays numbers in Germatation with decimal comma instead of point. The
groups are equally distributed. This applies taraps in this paper.
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Table 3: Average annual demographic change [% p.aljetween 2008 and 2020

Top 5 - highest level of consumption expenditures

0.0 -0.1 -0.3 -1.2 0.1 1.8 -1.4 -0.2 2.7
0.4 -0.9 1.3 -1.4 -0.1 2.8 -0.1 0.9 3.9
-0.3 -1.5 1.0 -2.4 -0.6 1.8 -1.6 0.0 4.1
-0.5 -1.8 0.5 -2.5 -1.1 1.7 0.5 -0.4 2.6
0.1 0.0 0.0 -1.3 0.5 16 -1.5 -0.5 25
Top 5 - lowest level of consumption expenditures
-0.4 -1.5 0.8 -2.2 -1.2 1.7 0.6 -0.6 2.5
-0.6 -1.3 0.7 -2.4 -1.5 1.3 -1.8 -0.7 25
-0.5 -1.5 0.5 -2.6 -1.0 16 0.0 -0.8 1.7
-0.5 -1.8 0.2 -2.9 -1.3 2.8 0.6 -0.9 2.6
-0.1 -0.8 1.1 -1.9 -0.6 2.2 -1.5 -1.5 4.1

Source: BBSR (2009), own calculations

Regarding the changes in income shown in Tableedhtbuseholds of the indicated
regions can expect an average rise of around 1%betaveen 2008 and 2020. Exceptions
are those living in Remscheid (RS) and Rhein-Siegid(SU) showing growth rates of
0.5% p.a. and 1.8% p.a. Again, the age groups tivérighest increasing net incomes are
those indicated before namely when aged 80 yeatsrame, 55 to 65 years and 25 to 35
years.

Table 4: Average annual change in net income [% p.pbetween 2008 and 2020

Top 5 - highest level of consumption expenditures

1.1 0.9 0.7 -0.1 1.2 3.0 -0.2 1.0 3.7
1.8 0.3 25 -0.2 1.1 4.1 1.2 2.2 5.1
1.0 -0.4 2.1 -1.2 0.5 29 -0.4 1.2 5.2
0.8 -0.7 15 -1.4 0.0 2.9 1.7 0.7 3.7
1.1 0.9 1.0 -0.2 1.6 2.7 -0.4 0.6 3.4
Top 5 - lowest level of consumption expenditures
1.0 -0.3 2.1 -0.9 0.1 3.0 2.0 0.7 3.8
0.5 -0.3 1.7 -1.3 -0.4 25 -0.6 0.5 3.6
0.9 -0.2 1.8 -1.3 0.4 3.0 1.4 0.6 29
1.1 -0.6 15 -1.5 0.1 4.2 2.0 0.5 3.9
0.9 0.1 21 -0.9 0.4 3.3 -0.5 -0.5 5.0

Source: GWSmbH

Summarising, the aforementioned regions keep thasition regarding very high/low
income levels. The inhabitants do not need to adagt consumption behaviour to a
completely new income situation and generally ddoré more/less than in other regions
independently of the age structure within the regibhe reason lies in a quite identical
development of demography and income.

But there are also regions that change their Ingitation by showing higher/lower
growth rates. The most prospective regions reggrdiigh increases in demand for
consumer goods and services are those where tipdepaahe prosperous age groups are
living in the future. Regions that show a declinmgmber of people in those age groups
are less promising. The highest rise in consumpégpenditures can be expected in
Paderborn (PB), Coesfeld (COE), Rhein-Sieg-Kreit))(SBorken (BOR) and Kleve
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(KLE). Figure 5 shows that the growth rates ramgenf22.8% in Kleve (KLE) to 26.5% in
Paderborn (PB). The high growth rates can be maxjained by the fact that the number
of persons living there augment more strongly mrtlext decade than in other regions (see
Table 5). Especially the group between 55 and @ssybecomes larger having on average
4% to 5% more net income per year (see Table &.dBvelopment of the consumers aged
80 years and older is quite similar. On a somevghaller pace the increase of the age
group from 25 to 35 years contributes demand amdhaising power as well. Its income
will grow by around 2.5% p.a. In contrast to theestregions, Paderborn (PB), Coesfeld
(COE) and Kleve (KLE) also have a growing numbeitndfabitants aged from 65 to 80
who support demand.

The opposite development show Hagen (HA), Remsc{ie#), Gelsenkirchen (GE),
Duisburg (DU) and Milheim a.d.R (MH) staying behinvidh the lowest growth rates for
consumption (see Figure 5). This is due to an divezduction in population between 2008
and 2020 that ranges from -0.5% p.a. to -0.8% (pable 5). The only comparably small
rise in number of people of the age groups 55-5&r 80 and 25-35 years cannot
compensate the high decrease in the other age r8op the average annual increases in
income over all households lie only between 0.4% @6% even suggesting a reduction in
real terms (Table 6). Looking at the age groupssearff, consumers under 25 years,
between 35 and 45 years and between 45 and 55 lyaagsannually lower available net
income. It shrinks in average about 0.3% p.a., 13&o and 0.3% p.a. respectively. The
contribution by the consumers’ income aged fromid65, 80 and more as well as from 25
to 35 is lower than in other regions and therefarerelieving the demand situation.

Figure 5: Growth of retail trade relevant expenditures between 2008 and 2020 [in %]

5,057 - 10,080
10,080 - 13,908
13,905 - 16,857
16,857 - 22,844
22,544 - 27,025

EEECOO

Source; GWSmbH
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Table 5: Average annual demographic change [% p.aljetween 2008 and 2020

Top 5 - highest growth rates of consumption expendi tures

0.3 -0.9 0.7 -1.2 -0.6 3.6 1.4 0.1 3.2
0.2 -1.4 1.0 -2.2 -0.4 35 15 1.0 3.7
0.4 -0.9 1.3 -1.4 -0.1 2.8 -0.1 0.9 3.9
0.2 -1.2 1.0 -2.2 0.0 3.7 1.0 -0.2 4.2
0.2 -1.2 1.3 -2.1 -0.2 3.0 1.2 0.6 3.3
Top 5 - lowest growth rates of consumption expendit ures
-0.8 -15 0.7 -2.7 -1.7 1.3 -1.2 -1.5 2.3
-0.6 -1.3 0.7 -2.4 -1.5 1.3 -1.8 -0.7 25
-0.8 -1.6 0.5 -2.6 -1.6 14 0.0 -1.3 1.3
-0.5 -1.3 0.8 -2.1 -1.3 1.6 -0.5 -1.8 2.4
-0.5 -15 1.0 -2.5 -1.2 1.4 -0.9 -0.9 2.6

Source: BBSR (2009), own calculations

Table 6: Average annual change in net income [% p.pbetween 2008 and 2020

Top 5 - highest growth rates of consumption expendi tures

2.0 0.5 21 0.2 0.8 5.1 29 15 45
1.9 -0.2 2.2 -0.9 0.8 4.9 29 2.3 4.9
1.8 0.3 25 -0.2 11 4.1 1.2 22 5.1
1.8 -0.1 2.2 -1.0 12 5.0 2.3 11 5.3
1.7 -0.1 25 -0.9 1.0 4.2 25 1.8 4.4
Top 5 - lowest growth rates of consumption expendit ures
0.4 -0.3 1.8 -1.5 -0.5 25 0.1 -0.3 34
0.5 -0.3 1.7 -1.3 -0.4 25 -0.6 0.5 3.6
0.6 -0.4 1.7 -1.4 -0.4 2.7 14 0.0 25
0.6 -0.2 1.8 -1.0 -0.3 2.7 0.7 -0.6 35
0.6 -0.4 21 -1.4 -0.1 2.6 0.2 0.2 3.6

Source: GWSmbH

5 CONCLUSION

The introduced purchasing power index is able &nidly regional discrepancies and
reveal demographic effects on purchasing power. Tbaseholds with the highest
disposable income in NRW live in the cities andeesglly in the metropolitan areas along
the Rhine. Due to favourable economic circumstaticeg are able to keep their wealthy
status regardless the age of the households arttedopment of number of people living
there. The region around the Ruhr, the formerlyurikhing industrial area, is less
promising. High unemployment rates and low disptes@aicome levels can be identified
as the main problems. In future, this situationhimitNRW will consolidate and even
worsen. Next to the static regions there are adsoesthat show a prospective development
and can enhance their income situation. The highestases in income and consumption
can be expected in areas where the birth rateshendhare of younger people in 2008
were comparably high. In 2020 those will be movedthe age groups with high net
incomes and most probably even will have givenhbid children as future consumers.
They often live in more rural areas at the bordédRW.
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The general results for NRW can be transferred tteero German regions. Good
prospects for rising consumption expenditures @prbphesied in metropolitan areas and
big cities such as Munich, Nuremberg, StuttgartjnB{Ruhr (Cologne, Dusseldorf),
Berlin, Sachsendreieck (Leipzig, Dresden, Chemaitd Halle), Frankfurt-Rhein-Main
etc. Rural areas with young a population like Clapmpurg, Emsland, Borken, Grafschaft
Bentheim or Biberach can look to the future witmftdence as well. In contrast, locations
that are faced with only slowly increasing or ewtminking future demand are situated in
regions where a lot of inhabitants have no job, @dk the fertility rate is low or the
population is already decreasing. For example,ithtbe case for most parts of Sachsen-
Anhalt and Mecklenburg-Vorpommern, the BavarianeStrNorthern part of Schleswig-
Holstein etc.

A more detailed picture could be interesting and gossible subject for future work.
Being not part of this work price effects mightdifehigher interest as well. Most probably
the low growth rates in income and consumption agpares in some regions of NRW
will be even negative when inflation is considered.
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ANNEX

THE MODEL INFORGE

The model INFORGE (INterindustry FORecasting GErmaran be used for
forecasting and simulations and was already apphechany different studies (see e.g.
Monnig and Stéver 2010, Ahlert et al. 2009; Meyerak 2007). A model comparison
confirmed the ability to simulate even detailedres@s (Eurostat 2008, p. 527ff., BMU
2002, p. 104). Furthermore, it has been updatexsif96 on a yearly basis.

INFORGE consistently describes the annual inteustiy flows between 59 sectors,
their contributions to personal consumption, gowsnt, equipment investment,
construction, inventory investment, exports as vasl prices, wages, output, imports,
employment, labor compensation, profits, taxes, fgdc each sector as well as for the
macro economy. The complete system of nationaluadsas integrated in the model.

Intermediate demand — endogenously explained amdpstated to any point in time —
is a key component of INFORGE. Intermediate demignchodelled using cost-push or
autonomous technological progress, i.e. firms adlapir intermediate demand to price
changes and innovation. As a result, the sharastemediate consumption, salaries and
wages as well as consumption of fixed capital ist€@f production can vary. The varying
material costs, personal costs and consumption ibadd f capital formation to total
production directly affect profit. The overall outpof goods finally results from the sum
of intermediate demand, final demand and balantexmorts and imports of goods and
services.

Being part of final demand, private consumptionmedelled using 41 individual
consumption purposes. Changes in consumption aerndeed by disposable income,
which is adjusted for prices. The average pricadref individual consumption and
relative prices are taken into accotfrther explanatory variables are demographic trend,
time trends etc.

The development of the labour market is often dbligpuand political interest. Total
number of employees as well as unemployment raeewell known parameters. The need
to investigate labour market interdependenciestailicalls for thoughtful modelling. The
labour market combines technological progress, gbsnn prices and wages, overall
employment as well as development of working holirthus represents one of the core
areas within the model, and has a main impact an ithration method and the
interdependencies within INFORGE. Raises in wages$ salaries, mostly achieved by
collective bargaining between unions and employedsnge the cost structure and
consequently influence the price setting behavafuiirms. This again triggers adapting
processes in demand. Simultaneously, the pricengdbehaviour and changes in wages
combined with demographic trends define labour demarhe number of employed
persons in each economic sector therefore depentdseqrice adjusted gross annual wage

10 The relative price arises from the change afgfor one good in relation to the average prieadr If

one good gets more expensive compared to the avgrage of consumption the private household
would generally reduce the share of that good éwiole consumption bundle. The price elasticities
differ depending on the good and are empiricalty se
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rate of the same sector. A negative correlationveet real wage and number of
employees is assumed. Besides real wage, produstimmportant, too, as an increase in
production generally implies a larger labour input.

In the behavioral equations decision routines aoeleted that are not explicitly based
on optimization behavior of agents, but are foundedounded rationality.
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