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1. Motivation 

� Objectives

� Creation of a new modelling approach to regional economic
forecasting and its application to German regions

� Consideration of economic activities within and between
regions (detection of intermediate demand linkages and 
spillovers)

� Identification of development disparities, convergence and 
divergence across sectors and regions in terms of employment

� Use of time-series data, especially VAT revenue statisics
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2. The model

� Outline

� Estimation of “economic performance” (i.e. revenues) in each 

sector and region with a specific set of explanatory variables

� Determination of the number of employees in each sector and 

region by the ratio of “economic performance” and a labour

productivity measure, estimated by national labour productivity

� Estimation of gross value added with “economic performance”, 

which serves to explain regional GDP

� Empirically estimated parameters (only statistically significant) 

used together with definitional equations for future projections

given input values from a macro model

� Determination of future “economic performance”, employment 

and GDP growth
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� Economic performance

� Central modelling equation:

[1]    epr [i] =  f ( epN [i], epr [a,b,c], DIr , GDPAr, TIME )             r∈ {1,n}  i,a,b,c∈ {1,m}

epr ~ the economic performance of an individual 
sector 

epN ~ the economic performance of the same 
sector on the national level

epr [a,b,c] ~ the regional economic performance of the 
three most important buyer sectors

DIr ~ the aggregate regional private households’
disposable income

GDPAr ~ the aggregate GDP of the adjacent regions
TIME ~ an autonomous time trend as an expression 

of the region’s sector-specific strengths
or weaknesses

� Consideration of:

� Production networks (input-output relationships, i.e. regional 

intermediate demand linkages)

� Regional spillovers (via GDP across regions)

� Regional purchasing power (regional disposable income)

The model
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� Employment

[2]    lpr [i] = f (lpN [i], TIME)
lpr, lpN ~economic performance per employee

(“labour productivity”)

[3]    empr [i] = epr [i] / lpr [i]
empr ~number of employees

� Gross value added, primary and disposable income, GDP

[4]    var [i] = f (epr [i] * vaN [i] / epN [i], TIME)
var ~regional gross value added
vaN ~national gross value added

[5]    PIr = f (VAr , TIME)
PIr ~aggregate regional primary income
VAr ~aggregate regional gross value added

[6]    DIr = f (PIr, TIME)
[7]    GDPr [t] = GDPr [t-1] * VAr [t] / VAr [t-1]

GDPr ~regional GDP

The model
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� Graphical exposition

The model
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� Caveats and limitations

� Short time series

� Missing data

� Structural breaks

� Current prices

� Regional migration

� Existence of single dominant sector or firm

� A conclusion

� Specific knowledge about the region required

The model
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3. An application to six German regions

� Regional setting

� Regions are “Raumordnungsregionen”, German 

administrative units between NUTS 2 and 3

� 5 regions constituting the federal state Rhineland-

Palatinate (NUTS 1)

� 1 region (Saarland) being a small federal state (NUTS 1) 

and at the same time a NUTS-2 region
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� Some features of the analysed regions:

� Large share of manufacturing, relatively small share of 

services, level of qualification below German average, 

commuter traffic across borders

� Large public sector, conversion of military areas after the 

Cold War, lack of agglomeration centres (Rhineland-

Palatinate)

� Dominance of traditional industries whose headquarters and 

R&D facilities located elsewhere, an agglomeration centre in 

Saarbrücken (Saarland)

The application
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� Geographic location

The application
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� Data

� VAT statistics (revenues as “economic performance”) for 

26 sectors

� Employment and value added statistics from the System of 

National Accounts for 7 sectors (aggregation required)

� Time series for years 1994-2005

� Macro model

� INFORGE (INtersectoral FORecasting for GErmany by 

GWS) designed to forecast structural change

� Sectorally disaggregated macroeconometric model 

containing the SNA, intermediary demand linkages (input-

output table), labour market modelling (59 sectors and their 

aggregates) and sectoral cost structures

� Provides sectoral and aggregate input variables (national 

economic performance, GDP of adjacent regions, national 

employment, etc.)

The application
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� Some results

� Development disparities between regions (Mittelrhein-Westerwald

versus Westpfalz)

� Employment in Mittelrhein-Westerwald (in thousands)

- Declining employment in manufacturing (yellow) and the public 

sector (blue)

- Rising employment in trade, tourism, transportation (grey) and 

finance, real estate, renting and business activities (red)

The application
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� Employment growth rate difference between Mittelrhein-

Westerwald and the German economy (in percentage points)

- Total employment growth converges towards national economy

- Public sector decline outweighed by private services growth

The application

 

No. Sector name
1994 - 

2005

2005 - 

2015

2015 -

2025

1 Agriculture, hunting and forestry 2,1 -0,2 -0,2

2 Mining, energy 0,7 1,2 1,6

3 Manufacturing 0,6 0,2 0,4

4 Construction 2,8 0,2 0,8

5 Trade, tourism, transportation 0,2 0,4 0,5

6 Finance, real estate, renting, business activities -0,5 1,3 1,6

7 Public and private services 0,5 -1,2 -1,3

Entire regional economy 0,4 -0,1 0,1
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� Employment in Westpfalz (in thousands)

- Slight decline in manufacturing (yellow), strong reduction in 

trade, tourism, transportation (grey)

- Slight increase in finance, real estate, renting and business 

activities (red)

- Stagnation in the public sector (blue)

The application
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� Employment growth rate difference between Westpfalz and 

the German economy (in percentage points)

- Weaker development compared to German average

- Private services lagging behind

- Public sector and manufacturing not deviating from the national 

average

The application

 

No. Sector name
1994 - 

2005

2005 - 

2015

2015 -

2025

1 Agriculture, hunting and forestry -0,5 0,1 0,1

2 Mining, energy 2,4 0,0 0,1

3 Manufacturing -0,7 -0,2 0,0

4 Construction 1,5 -0,4 -0,2

5 Trade, tourism, transportation -0,1 -3,3 -3,0

6 Finance, real estate, renting, business activities 0,2 -0,7 -0,4

7 Public and private services 0,8 0,1 -0,1

Entire regional economy 0,1 -0,9 -0,8
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� GDP growth rates compared to national average

- Mittelrhein-Westerwald

- Westpfalz

The application
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� Production networks (in Trier region)

- Services (private and public) generating intermediate demand in 

construction, which generates intermediate demand in metal 

manufacturing, which generates intermediate demand in 

machinery manufacturing 

- Food manufacturing generates intermediate demand in 

agriculture

- Office and electrical machinery manufacturing generates 

intermediate demand in non-metallic mineral products sector

The application
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� Another examples

� Spillovers: the economic performance in 9 out of 26 sectors in 

Saarland significantly depends on the aggregate GDP of 

neighbouring regions

� Regionally dominant sectors/firms: almost the entire economy 

in Rheinpfalz region depends on a single firm, i.e. BASF 

(sensitivity analyses required)

� Disposable income significantly determining economic 

performance in 2 of 26 sectors on average (especially in the 

tourism sector)

The application
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4. Concluding remarks

� Intermediate demand linkages between sectors within 

regions (production networks) and spillovers across 

regions can be identified

� The presented model enables us  to forecast output and 

employment across sectors and regions in a detailed way on 

the highest possible level of disaggregation (given available 

data)

� Extensions concerning regional demographics, commuter 

traffic, formal qualifications of labour are possible (and currently 

implemented)


