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Abstract: The regional distribution of national spending has different implications for

the economy. This includes demand as well as supply effects. In this paper, the demand

effects of increased national investments and consumption in specific regions in

Denmark are investigated using a regional macro economic model, LINE. Different

alternative scenarios are investigated. The supply effects are shortly discussed, with the

focus on earlier Danish research.
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Introduction

There are different effects of public activity. The use of resources gives rise to demand

effects, influencing employment, import etc. Furthermore, there are supply effects

which are the public service per se and what could be called the utility of public

consumption. This is the satisfaction experienced by the citizens as well as the increased

productivity obtained by the firms due to the public activity.

Using a macroeconomic model at municipal level (LINE), the demand effects of

increased state activity in four different scenarios in the western parts of Denmark are

analysed.

There are different methods to analyse the utility of the public consumption, e.g. cost-

benefit analyses, economic models and the production function approach. These

methods are presented and discussed using existing analyses as a point of departure.

The project on which this paper builds is further described in a Danish report, Andersen

(2000). The project is financed by the County of Århus, as a part of a report on the

economic conditions in Western Denmark. By that, the project can be seen as an input

in a discussion of the distribution of the Danish state activity.

Demand Effects of Increased State Activity in Western Denmark

In order to analyse the demand effects of increased state activity, a regional macro

economic model, LINE, is used. LINE is being built up at AKF, Institute of Local

Government Studies - Denmark. It rests upon a database set up as a social accounting

matrix at municipal level. In it, all activities are categorized according to a geographical

point, i.e. either place of work, place of residence or place of demand. The activities are

also categorized according to a functional unity, i.e. either sectors, education groups,

household types, demand components or commodities.

In LINE production, income, demand etc. are determined in a Keynesian demand circle.

Between the geographical spots there are different types of interaction, i.e. commuting,

shopping and trade.
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For a more detailed description of LINE, see, e.g. Madsen et al. (1999). Different

versions of LINE have earlier been used for different analyses, e.g. on consequences of

different welfare policies (Dam et al. 1997) and consequences of agricultural restrictions

(Jensen 1998).

The Scenarios

Four different scenarios are looked upon in order to analyse the demand effects of

increased state activity in Western Denmark. The different scenarios are listed in table .

Table 1: Four different scenarios for use of 1000 million DKK in Western Denmark

Scenario 1 Public consumption, component “education” increased by 1000 million DKK

in Århus

Scenario 2 Public consumption, component “education” increased by 1000 million DKK

spread out to counties in Western Denmark according to the number of

inhabitants in the counties (Odense 161 million DKK., Aabenraa 87 million

DKK,  Ribe 76 million DKK, Vejle 118 million DKK., Ringkøbing 93 million

DKK., Århus 216 million DKK, Viborg 80 million DKK, Ålborg 169 million

DKK)

Scenario 3 Investments, component “construction” increased by 1000 million DKK in

Århus

Scenario 4 Investments, component “construction” increased by 1000 million DKK

spread out to counties in Western Denmark according to the number of

inhabitants in the counties  (Odense 161 million DKK., Aabenraa 87 million

DKK,  Ribe 76 million DKK, Vejle 118 million DKK., Ringkøbing 93 million

DKK., Århus 216 million DKK, Viborg 80 million DKK, Ålborg 169 million

DKK)

In figure 1, a map shows the location of the municipalities where the state activities are

increased in the different alternatives.  Furthermore, the regions used in the rest of the

paper (Jylland and Fyn, Metropolitan Region and rest of Denmark) are illustrated.
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Figure 1: A map of Denmark.

Aggregate Effects

The money spent in western Denmark should of course be financed some way. Since it

is the regional distribution of state activity that is analysed, it is assumed that the

activity  is financed by a general increase in the state tax level. In order to decompose

the demand effects of the activity from the effects of the tax increase, the first

alternative is studied with and without tax financing. Table 2 concerns the employment

counted by place of employment, while table 3 concerns other key figures, i.e. import,

transfer incomes etc.
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Table 2 Employment counted by place of employment, looking at an increase in the public

consumption of education in Århus (Scenario 1), with and without state tax financing

Jylland and Fyn Metropolitan

Region

The rest of

Denmark

Entire Danmark

Basis 1,442,164 917,691 268,718 2.628.573

Scenario 1 without

tax financing

1,446,660 917,816 268,758 2,633,235

Change in

employment

4,496 125 41 4,661

Change in per cent 0.31 0.01 0.02 0.18

Scenario 1 with tax

financing

1,445,638 917,040 268,563 2.631,241

Change in

employment

3,473 -651 -155 2,667

Change in per cent 0.24 -0.07 -0.06 0.11

It is seen from table 2 that the total increase in employment is somewhat smaller with

tax financing than without. In both cases there is an increase in the region where the

money is spent, while there is a small increase in the other regions in the case without

tax financing, and a small decrease in the case with tax financeing.

In table 3 it is similarly seen that without tax financing, the import increases as do the

tax income and the disposable income - in entire Denmark  as well as in the different

regions. The transfer income decreases due to the increased employment. In the case

with  tax financing, the increased expenses to tax imply that the disposable income and

the import decrease. The transfer income decreases in the region where the money is

spent, but increases slightly in the other regions. Of course, the tax income increases.

The increase is a bit larger than the 1000 million DKK due to the increase in the number

of employees. This fact is not taken into account when including tax financing - the tax

increase is initially set to 1000 million DKK.
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Table 3: Changes in disposable income, tax income, transfer income and import, looking at an

increase at 1000 million DKK in state consumption of education in Århus, with and without tax

financing. Million DKK

Jylland and

Fyn

Metropolitan

Region

The rest of

Denmark

Entire

Danmark

Import 96 10 4 110

Transfer

income

-464 -14 -4 -482

Tax income 170 7 2 178

Scenario 1

without tax

financing

Disposable

income

164 7 1 173

Import -42 -112 -24 -177

Transfer

income

-360 55 17 -288

Tax income 639 354 97 1,090

Scenario 1

with tax

financing

Disposable

income

-385 -426 -111 -922

Regional Employment Effects

In table 4, the employment effects in the four different scenarios with tax financing are

shown. It is seen that in all the scenarios, the total employment has increased, although

the changes are very small. The increase is somewhat bigger when the money is spent

on education compared to construction investments. It is due to the fact that in the latter

case, a larger share of the money is spent on intermediate consumption.

Looking again at scenario 1, in figure 2 the changes in employment by place of work

are shown, while figure 3 shows the changes in employment by place of residence. The

difference between the two maps is commuting. The increase in employment is rather

concentrated on the spot where the public activity is increased. The effects are,

however, spread via commuting. Similarly, trade and shopping spread the effects.

In all four scenarios there is a small decrease in the employment in the Metropolitan

Region and the remaining parts of Denmark, while it increases in the region of
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Jylland/Fyn. It is not only the employment which is influenced. The pattern illustrated

in table 3 is valid for all four scenarios, i.e. transfer income decreases due to the

increased employment. Furthermore, the disposable income and the import decrease due

to the increased tax.

Table 4 Employment according to place of work in the four different scenarios, looking at an

increase at 1000 million DKK in state expences in Western Denmark with tax financing.

Jylland and

Fyn

Metropolitan

Region

The rest of

Denmark

Entire

Danmark

Basis 1,442,164 917,691 268,718 2,628,573

Scenario 1 1,445,638 917,040 268,563 2,631,241

Change in employment 3,473 -651 -155 2,667

Change in per cent 0.24 -0.07 -0.06 0.10

Scenario 2 1,445,790 917,069 268,571 2,631,429

Change in employment 3,625 -622 -147 2,856

Change in per cent 0.25 -0.07 -0.05 0.11

Scenario 3 1,443,730 917,057 268,573 2,629,360

Change in employment 1,566 -634 -145 787

Change in per cent 0.11 -0.07 -0,05 0.03

Scenario 4 1,443,490 917,067 268,568 2,629,125

Change in employment 1,326 -624 -150 552

Change in per cent 0.09 -0.07 -0.06 0.02
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-0,11 - -0,05
-0,05 - 0,05
 0,05 - 2,63

Figure 2: Change in per cent in employment according to place of work, looking at an

increase in state financed consumption of education in Århus (scenario 1) with tax

financing
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-0,09 - -0,05
-0,05 - 0,05
 0,05 - 2,47

Figure 3: Change in per cent in employment according to place of residence, looking at

an increase in state financed consumption of education in Århus (scenario 1) with tax

financing
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The employment effects can also be compared with a scenario where the money is spent

in the Metropolitan Region. Still, the expense is financed by a tax increase. In table 5

the employment effects are fixed at 100 in the region where the money is spent, while

the other changes are set relative to this. It is seen that the resulting demand effects are

almost symmetrical - the decrease in the other regions is about half the increase in the

region where the money is spent.

Table 5 Proportional change in employment according to place of work looking at an increase at

1000 million DKK in state expenses in Western Denmark (scenario 4) and the Metropolitan

Region with tax financing. The change in the investment region is fixed to be 100.

Jylland and Fyn Metropolitan

Region

The rest of

Denmark

Entire

Danmark

Investments in

Western

Denmark

100 -47 -11 42

Investments in

Metropolitan

Region

-52 100 -7 41

Supply Effects

The aim of public consumption is normally not the demand effects, but the public

service. What is most interesting is, however, the effect of the public service, i.e. the

utility of the public consumption. There can be substantial regional differences in the

supply effects as was the case for the demand effects. For some public services it is

obvious, i.e. for example for infrastructure or supply of culture. But also for example

public spending on research and a higher level of education can have different regional

supply effects, because firms nearby can have easier access to knowledge and educated

labour force.

There are different methods to analyse the utility of the public consumption, i.e. for

example cost benefit analyses, economic models and the production function approach.

Here, the different methods are only briefly presented and discussed using existing
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analyses as a point of departure. A thorough examination of  different relevant concepts

concerning infrastructure is given in Rietveld and Bruinsma (1998).

Cost-Benefit Analyses

In cost-benefit analyses in principle all benefits and all costs of a marginal change are

valued and counted. Some of the effects are easily measured in money terms, i.e. for

example  changes in costs for firms due to new infrastructure. Other effects do not affect

the economic conditions and have to be valued in order to be counted. This is for

example the utility of culture or environmental amenities. To value such utility it is

necessary to use for example questionnaires or interviews. Examples of Danish cost-

benefit analyses focussing on the changed economic conditions are given in Madsen and

Jensen-Butler (1992) and in Cnotka et al. (1994) where consequences of the Great Belt

Link and the Fehmern Link respectively are analysed. Here an economic model is used

as basis for the calculations. There are also Danish examples of valuations of non-

market changes. In Bille Hansen (1996) the value of The Royal Theatre in Copenhagen

is estimated, while in Dubgaard (1996) the value of a recreational area is estimated.

Economic Models with Varying Prices

The economic models where prices are allowed to vary are suitable for larger changes

than cost-benefit analyses, since the assumption on constant prices is more appropriate

for marginal changes.

If economic models are formulated the an appropriate way, it is possible to include

supply effects as well as demand effects. For example, a regional general equilibrium

model can include transport costs, which can be altered by public spending. A Danish

example of such an analysis is given in Caspersen et al. (2000) where the regional

economic effects of the Great Belt Link are analysed.

Production Function Approach

In the production function approach the growth in an economy is directly related to

different input, i.e. labour, capital and some measure of public activity or service. The

method is mainly used for general analyses of public activity, instead of for distinct

projects. This is so since it does not describe a detailed change in an economy from a

specific project, instead it focusses on the total level of public  service. Still it has given
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rise to quite a discussion named after a central article published by Aschauer (1989). In

it, he finds that the amount of the infrastructure has been of major importance for the

growth in the economy. Later Sturm (1998) has collected quite a number of different

production function analyses, with a  broad spectrum of results. Several authors have

later pointed out different critical points in the method. For example the causality as

well as the econometric methods. In Munnel (1992) as well as in Gramlich (1994)

different points are discussed.

A Danish example of an analysis using the production function approach is given in

Bentzen and Smith (1999). Here, the importance of research - public as well as private  -

is discussed.

Conclusion

Above, different effects of public activity have been discussed. The demand effects of

increased public activity in Western Denmark have been analysed using a regional

economic model. It is shown that the overall effects are rather small, but that there are

substantial regional differences in the effects. Furthermore, methods to measure supply

effects have been briefly discussed.

It is to be remembered that the report is only one input in a discussion of public activity.

Additional aspects have to be drawn into the discussion, e.g. which sort of public

activity is needed, as well as the general level of the public activity.

References

Andersen, A.K. (2000): Regionale konsekvenser af øget statslig aktivitet i Vestdanmark,

AKF Forlaget, Copenhagen.

Aschauer, D.A. (1989): Is public expenditure productive? Journal of Monetary

Economics, Vol. 23, s. 177-200.

Bentzen, J. and V. Smith (1999): The Impact of Government R&D - Some Empirical



13

Evidence, Working Paper 99-4, Department of Economics, Faculty of Business

Administration, The Aarhus School of Business.

Bille Hansen, T. (1996): Danskernes værdisætning af Det Kgl. Teater, AKF Forlaget,

Copenhagen.

Caspersen, S.; L. Eriksen and M. Larsen (2000): The Brobisse-model, AKF Forlaget,

Copenhagen.

Cnotka, M.; H. Hermann, C. Jensen-Butler, E. Kristiansen, B. Madsen, A.-K. Niebuhr,

G. P. Radtke, L. Rich, K. Rupp and K. Ziesemer (1994): Socioøkonomisk analyse af

Storstrøms Amt & Kreis Ostholstein. Copenhagen, AKF Forlaget.

Dam, P.U.; B. Madsen, T.C. Jensen and N. Groes (1997): Modelling National and Local

Economic Consequences of Changes in the Danish Welfare System. Regional Science

Association Annual Meeting 6.-9. November

Dubgaard, A. (1996): Economic Valuation of Recreation in Mols Bjerge, SØM Report,

Copenhagen, AKF Forlaget.

Gramlich, E.M. (1994): Infrastructure Investment: A Review Essay, Journal of

Economic Literature, vol. XXII, s. 1176-1196.

Jensen, T.C. (1998): En analyse af de regionale konsekvenser af en fastholdt struktur-

udvikling i landbruget, Copenhagen, AKF Forlaget.

Madsen, B. and C. Jensen-Butler (1992): Regionale konsekvenser af den faste

Storebæltsforbindelse mv. Copenhagen, AKF Forlaget.

Madsen, B.;  C. Jensen-Butler and P.U. Dam (1999), The LINE-model. AKF,

unpublished.

Munnel, A.H. (1992): Policy Watch: Infrastructure Investment and Economic Growth,

The Journal of Economic Perspectives, vol. 6, s. 189-198.



14

Rietveld, P. and F. Bruinsma (1998): Is Transport Infrastructure Effective? Transport

Infrastructure and Accessibility: Impacts on the Space Economy, Springer Verlag.

Sturm, J.-E. (1998): Public Capital Expenditure in OECD Countries. The Causes and

Impact of the Decline in Public Capital Spending, Edward Elgar.


