Exhibition "EXPO 2000" in Hanover/Germany in 2000

Impact on Regional Economy

based on German Input-Output Tables

a priori and a posteriori

 paper presented to the

Fourteenth International Conference on Input-Output Techniques

October 10-15, 2002, Montréal, Canada

by Stefan Althues and Helmut Maier

Address of the authors:

Dipl.-Kfm. Stefan Althues, Lecturer,

Prof. Dr. rer. pol. Helmut Maier, Statistics and Econometrics

Berlin School of Economics, Badensche Straße 50-51, D-10825 Berlin, Germany,

phone: +49 30 85789 136, fax: +49 30 85789 199,

e-mail: Stefan.Althues@web.de, oekonom@fhw-berlin.de

Abstract

The paper compares and evaluates official a priori and a posteriori expert opinions concerning the economic benefit of investments and expenditures in Germany made on occasion of the world exhibition EXPO 2000 in Hanover, Lower Saxony, Germany. In addition, the a posteriori results are controlled to a certain extend by an independent estimation at Berlin School of Economics. Both expert opinions as well as the control estimation base on national input-output tables for Germany 1995, and 1997 respectively. The two expert opinions make use of regional quotients to regionalize the national figures. Optimistic expectations about the number of visitors and related expenditures of the a priori estimation failed and are reduced in the a posteriori estimation. In spite of this reduction and including different primary impulses of worldwide projects in Lower Saxony the a posteriori estimation concludes a larger benefit to employment. The control estimation which refers to direct and indirect but not induced impact confirms a cautious estimation of the impact on employment in both expert opinions and outlines an even higher employment effect.

Preliminary remarks

Subject of this paper is the world exhibition EXPO 2000 which took place first time in Germany and which was located in the federal state of Niedersachsen (Lower Saxony). It started 1st june and ended 31st october 2000. The duration of 153 days was about 3 to 4 weeks below the duration of previous world exhibitions (Montreal/Canada 1967, Osaka/Japan 1970, Sevilla/Spain 1992, for instance). Its motto “human – nature – technique” was based on the intention to give an idea of the upcoming challenges of the 21st century. Close to 180 countries and organisations presented themselves. EXPO 2000 created a number of primary impulses caused by investments in the EXPO-site and the Hanover region, by the construction of a new residential area (Kronsberg-Siedlung), by investments in traffic and communication infrastructure etc. Another major influence was expected from tourism expenditures. Lower Saxony, the 2nd largest federal state is located in the middle of Germany with a surface of 48.000 km2 (40% agriculture, 20% forest) and a population of 7,2 million inhabitants. The most important industrial sectors are production of vehicles, machines and electrical engineering goods, concentrated on just a handful but large companies. In Germany, Hanover is a leading location for industrial fairs like the “Hannover-Messe”, the “CeBIT” and others.

Main aim of this paper is to compare and to evaluate a priori and a posteriori estimations of economic impact of investments and expenditures in Germany made on occasion of this world exhibition prior and during the event. These estimations are laid down in two expert opinions dated from 1995 and 2001 using input-output-methods and the input-output table of the Federal Republic of Germany (R71-format) for 1995. The first expert opinion was ordered by the state capital Hanover, the second by the Lower Saxony ministry for economics, technology and traffic together with a regional federation. In addition, this paper includes a rough control estimation of Berlin School of Economics to the a posteriori estimation based on input data taken from these two expert opinions, using the input-output table of the Federal Republic of Germany (R59-format) for 1997.

As for the approach in these expert opinions, the primary impulses are converted into a change of the final use of (or demand for) goods and services in the 71 commodity groups of the input-output table of Germany from 1995 (R71). By Leontief´s theory the impact on total production output in each commodity group can be estimated, using the coefficients of the Leontief inverse, and direct impact is estimated by use of input coefficients. Using reciprocal productivities the changes of the total and direct production output can be converted into changes of employment figures. Using shares for corresponding gross added values, the changes of the latter can be estimated, in addition. Both expert opinions include direct, indirect and induced economic impact, the latter using a matrix of consumption multipliers. As for the a priori estimations of the first expert opinion from 1995, the experts did face-to-face interviews with potential and actual investors in order to get a feasible dimension of investments and expenses. Hence they derived a high case and a low case scenario for the primary impulses due to different statements during these interviews. The a posteriori estimations of the second expert opinion from 2001 refer (more) to real data. Both estimations provide the impact on the economy of Lower Saxony, and this by using regional quotients defined by

[BRi / BR]


regional quotient i   =   _____________

[BGi / BG]

with

	BRi
employees in sector i in region
	BGi
employees in sector i in Germany

	BR
total number of employees in region
	BG
total number of employees in Germany


to get an appropriate matrix of regional input coefficients, and hence a regional Leontief inverse from the national matrix of input coefficients.

As for the approach in the control estimation at Berlin School of Economics, the primary impulses (using data from the a posteriori report) were converted into a change of the final use of goods and services in the 59 commodity groups of the input-output table of Germany from 1997 (R59) using Euro as currency. The impact on production output, gross added value and employment (here using labour force figures) is shown for each commodity group on a national level and not regionalized. Included are total and direct (and not induced) effects.

Results and conclusions

The results of the a priori and a posteriori estimations (with R 71 Input-output table of Germany of 1997) and the control estimation (with R 59 Input-output table of Germany of 1997) are described in three tables, entitled “Expert opinions on EXPO 2000 Summary”, “Expert opinions on EXPO 2000 Details” and “Control Estimation: Impact of EXPO 2000 on German Economy” (see appendix).

The 1995 expert opinion assumes a total primary impulse of about 15,4 billion DM in the high case scenario and about 12,4 billion DM in the low case scenario for the FRG. The 2001 expert opinion reduces this primary impulse considerably to 11,2 billion DM for the FRG, and 7,5 billion DM (=67,5%) for Lower Saxony, respectively. For the distribution of these primary impulses to investments in EXPO site, building construction, different investment in Hanover and region, enlargement of traffic infrastructure, etc. see the detailed table “Expert opinions on  EXPO 2000”. All five positions of the primary impulses (investments and tourism expenditures) were reduced considerably from the 1995 to the 2001 expert opinion, mostly the (too high) a priori expectations regarding tourism expenditures (reduction from 4,5 billion DM to 0,9 billion DM). Surprisingly, the a posteriori estimations consider two positions within the primary impulses which are not included into the a priori estimations (Worldwide projects in Lower Saxony and Investments of the EXPO GmbH), and which weaken the decrease of the a posteriori estimations. On the other side the a priori estimations consider investments of Hanover and region (Exponat) as primary impulses which are not included into the a posteriori estimations.     

Hence the 1995 expert opinion estimates the impact on production output to 32,1 billion DM in the high case scenario and to 25,8 billion DM in the low case scenario for the FRG, whereas the 2001 expert opinion concludes just 24,6 billion DM for FRG and 17,1 billion DM for Lower Saxony, respectively. These figures include direct, indirect and induced impact. For details see the detailed table.

The 1995 expert opinion estimates the impact on gross added value to 15,6 billion DM in the high case scenario and to 12,5 billion DM in the low case scenario. The a posteriori expert opinion confirms this impact by an amount of  13,3 billion DM with an share of 8,3 billion DM (=62,6%) for Lower Saxony. These figures include direct, indirect and induced impact. For details see the detailed table. 

The 1995 expert opinion estimates the impact on employment market to 99.000 employees (for one year) in the high case scenario and to 79.000 in the low case scenario, whereas the a posteriori expert opinion of 2001 estimates more than one hundred thousand (102.119) employees (for one year) of which about 2/3 (= 65.667) are in Lower Saxony. These figures include direct, indirect and induced impact. For details see the detailed table. 

Moreover, the a priori estimations assumed 40 million of tickets sold with a margin per ticket of about 45 DM and a total margin of about 1.808 million DM. These figures are considerably reduced in the a posteriori expert opinion to only 18 million tickets sold, to only 26,70 DM margin per ticket, and to only about 483 million DM total margin (of the tickets sold). Instead of 290.000 expected visitors per day and about 38 million visitors at all in the 1995 expert opinion, the a posteriori values are only 118.000 visitors per day and 5,3 million visitors at all. More than 90% of the EXPO visitors were German, the share of foreign visitors was just 7% in opposition to the in 1995 predicted 38%. Two thirds of the visitors went to the EXPO 2000 repeatedly. Each third stayed just one day. This totals to a frequency rate of 3,5 in opposition to the 1995 predicted frequency of 1,5. The revenues from marketing and advertisement are reduced from 919 million DM in the a priori estimation of 1995 to 493 million DM in the a posteriori estimation. Finally the estimations of the revenues from taxation are shifted from 3.500 to 4.400 million DM in the a priori estimation of 1995 to 2.700 to 3.900 million DM in the a posteriori estimation of 2001. The regional participation of the state Lower Saxony was estimated by 70% in the a priori expert opinion and by 65% to 68% in the a posteriori expert opinion, for detailed figures see the Lower Saxony figures in the detailed table.

Conclusion: The very optimistic expectations about the economic impact of this EXPO 2000 of the a priori estimations of 1995 failed. The main reasons, far too high assumptions about the number of visitors and hence tourism expenditures and too high assumptions about the definite investment sums (and projects) within the primary impulses are obvious. It seems to be possible that the (optimistic) a priori expert opinion of 1995 was made to substantiate public expenses concerning the EXPO 2000. Hence there was a need for an optimistic output. Excluding the economic impact of  the primary impulse of the post “Worldwide projects in Lower Saxony” from the a posteriori expert opinion of 2001 (which post is not included into the a priori expert opinion of 1995) leads to a more weakened result than outlined in the a posteriori estimation of 2001. Surprisingly, the total impact on employment (102.100 persons) of the a posteriori estimation of 2001 exceeds the employment figures of the a priori estimations of 1995 (99.000 in high case and 79.000 in low case) while the total primary impulse of the a posteriori estimation is just 11,2 billion DM which is in total significantly below the primary impulse of the low case scenario (12,4 billion DM). 

Results of the independent control estimation are shown in table “Control Estimation: Impact on German economy”. The computations start with the same primary impulse of 11,2 billion DM as given in the a posteriori estimation (which is equivalent to 5,7 billion Euro) and which is distributed to seven appropriate commodity groups (No. 29, 34, 38, 49, 51, 55, 57, see appendix) of the R 59 input-output table of Germany of 1997 (using Euro values). Result is a total production effect (direct and indirect impact) of 18,9 billion DM (equivalent to 9,6 billion Euro) on the FRG, this value is far below the total impact on production output of 24,6 billion DM from the a posteriori estimation which includes induced impacts, in addition. The control estimation delivers an economic multiplier of 1,7. Compared with the multiplier from the a posteriori estimation of 2001 which is 2,2 (=24.652/11.218), the conclusion is that these higher multiplier results from induced impacts. Hence the gross added value of the control estimation is with 9,6 billion DM (equal 4,9 billion Euro) for the FRG also far below the corresponding gross added value of the a posteriori estimation which is 13,3 billion DM. Surprisingly, the impact on the employment market is significantly higher in the control estimation than in the a posteriori estimation, 112.000 persons and 102.000 persons, respectively. The conclusion is that the a posteriori employment estimations may be very cautious. This evaluation is based on a remark in the second expert opinion of 2001 (pages 142, 143) where the authors substantiate not to use constant reciprocal productivities (in contrast to the control estimation) to transfer production figures into employment figures. For details see table “Control Estimation: Impact of EXPO 2000 on German Economy”.
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Summary

FRG High Case

FRG Low Case

FRG

Lower Saxony

Unit

million DM

million DM

million DM

Primary impulse / final demand

million DM

15.427

12.456

11.218

7.572

Impact on production

million DM

32.187

25.853

24.652

17.108

Impact on gross added value

million DM

15.658

12.552

13.386

8.383

Impact on employment

persons / 1 year

99.000

79.000

102.119

65.667

Entries / Tickets sold

million

Margin per ticket sold

DM

Margin total of ticket sales

 million DM

Visitors per day

1.000

Frequency of visits

factor

Total visitors

million

Revenues from marketing, advertisement

 million DM

Revenues from taxation

 million DM

Regional participation of Lower Saxony

percent

a-priori 1995

40

45,22

1.808

290

1,5

38,1

919

a-posteriori 2001

year

        indicator

species

3,5

5,3

493

2.700 - 3.900

18

26,70

483

118

65,0 - 68,0

3.500 - 4.400

70


Sources:

For a priori estimations 1995: Regionalökonomische Wirkungen der Weltausstellung EXPO 2000 in Hannover, Gutachten, Bredemeier, S., Schätzl, L. u.a.,

Auftraggeber: Landeshauptstadt Hannover, Dezember 1995.

For a posteriori estimations: Regionalwirtschaftliche Effekte der EXPO 2000, Eine Schlussbilanz, Gutachten, Brandt, A., Klodt, Th., u.a.,

Auftraggeber: Niedersächsisches Ministerium für Wirtschaft, Technologie und Verkehr und Kommunalverband Großraum Hannover, Juli 2001.

Remarks: Cursive printed production figures of the a posteriori estimation are reprojected for comparison based on the outlined figures for Lower Saxony (67,5%). Cursive printed production figures of the low case scenario (1995) are adjusted according to the relative reduction of the corresponding primary impulses. FRG = Federal Republic of Germany.
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Details

Input-output table of Germany 1995 (R71)                                                                                                                                                                                                                        

                                                                                                                                                                                                                                                                

                                                                                                                                                                                                                                                                

                                                                                                                                                                                                                                                                

year

species

FRG High Case

FRG Low Case

FRG

Lower Saxony

indicator

unit

Primary impulse / increase final demand

Investments in expo site

4.004

4.004

2.947

1.989

Construction Kronsberg-colony

1.586

1.040

647

437

Investment Hannover and region (Exponat)

1.913

1.239

-

-

Enlargement traffic infrastructure

3.330

2.575

2.997

2.023

Investments EXPO GmbH (Ltd.)

-

-

2.197

1.483

Tourism expenditures

4.594

3.598

956

645

Worldwide projects in Lower Saxony

-

-

1.475

996

Total 

primary impulse

15.427

12.456

11.218

7.572

unit

Impact on production

Investments in expo site

8.131

8.131

6.909

4.664

Construction Kronsberg-colony

3.514

2.304

1.793

1.210

Investment Hannover and region (Exponat)

4.073

2.638

-

-

Enlargement traffic infrastructure

7.068

5.417

5.666

3.825

Investments EXPO GmbH (Ltd.)

-

-

4.580

3.091

Tourism expenditures

9.401

7.363

2.079

1.871

Worldwide projects in Lower Saxony

-

-

3.624

2.447

Total 

impact on production

32.187

25.853

24.652

17.108

unit

Impact on gross added value

Investments in expo site

3.937

3.937

3.665

2.357

Construction Kronsberg-colony

1.740

1.141

835

609

Investment Hannover and region (Exponat)

1.997

1.299

-

-

Enlargement traffic infrastructure

3.462

2.648

3.254

1.872

Investments EXPO GmbH (Ltd.)

-

-

2.876

1.449

Tourism expenditures

4.522

3.527

1.018

860

Worldwide projects in Lower Saxony

-

-

1.738

1.236

Total 

impact on gross added value

15.658

12.552

13.386

8.383

unit

Impact on employment

Investments in expo site

25,0

25,0

27,4

17,8

Construction Kronsberg-colony

11,0

7,0

6,4

4,7

Investment Hannover and region (Exponat)

13,0

8,0

-

-

Enlargement traffic infrastructure

22,0

17,0

23,1

13,5

Investments EXPO GmbH (Ltd.)

-

-

21,1

10,3

Tourism expenditures

28,0

22,0

11,3

10,0

Worldwide projects in Lower Saxony

-

-

12,8

9,2

Total 

impact on employment

99,0

79,0

102,1

65,5

million DM

million DM

million DM

million DM





1000 persons

1000 persons

million DM

million DM

a-priori 1995

a-posteriori 2001














Sources:

For a priori estimations 1995: Regionalökonomische Wirkungen der Weltausstellung EXPO 2000 in Hannover, Gutachten, Bredemeier, S., Schätzl, L. u.a., Auftraggeber: Landeshauptstadt Hannover, Dezember 1995.

For a posteriori estimations: Regionalwirtschaftliche Effekte der EXPO 2000, Eine Schlussbilanz, Gutachten, Brandt, A., Klodt, Th., u.a., Auftraggeber: Niedersächsisches Ministerium für Wirtschaft, Technologie und Verkehr und Kommunalverband Großraum Hannover, Juli 2001.

Remarks: Cursive printed production figures of the a posteriori estimation are reprojected for comparison based on the outlined figures for Lower Saxony (67,5%). Cursive printed production figures of the low case scenario (1995) are adjusted according to the relative reduction of the corresponding primary impulses. FRG = Federal Republic of Germany.
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Input-output Table of Germany 1997 (R59)

commodity group                     indicator

final 

demand

reciprocal 

productiviy

gross 

added 

value

species

total

direct

total

total

direct

symbol

D

 

x

1/Pi

D

 

X

 total

D

 

X

 direct

D

 

E

D

 

E

 direct

unit

Mill €

Pers / Mill €

Mill €

Mill €

Mill €

persons

persons

      1

Erzeugnisse der Landwirtschaft und Jagd

0

21,7

32,11

32,12

15,81

697

697

      2

Forstwirtschaftliche Erzeugnisse und DL

0

19,2

6,00

6,00

3,60

115

115

      3

Fische und Fischereierzeugnisse

0

13,2

0,27

0,26

0,14

4

3

      4

Kohle und Torf

0

20,5

7,87

7,87

0,75

162

162

      5

Erdöl, Erdgas, DL für Erdöl-, Erdgasgewinnung

0

1,4

2,76

2,78

1,16

4

4

      6

Uran- und Thoriumerze

0

0,0

0,00

0,00

0,00

0

0

      7

Erze

0

0,0

0,00

0,00

0,00

0

0

      8

Steine und Erden, sonstige Bergbauerzeugnisse

0

6,0

42,62

42,63

17,76

255

255

      9

Nahrungs- und Futtermittel, Getränke

0

7,5

120,63

120,63

30,38

907

907

10

Tabakerzeugnisse

0

3,3

0,05

0,04

0,02

0

0

11

Textilien

0

9,9

6,89

6,88

2,38

68

68

12

Bekleidung

0

9,1

2,80

2,81

0,75

25

25

13

Leder und Lederwaren

0

10,1

0,45

0,46

0,13

5

5

14

Holz; Holz-, Kork-, Flechtwaren (ohne Möbel)

0

8,8

132,85

132,86

48,52

1.166

1.166

15

Papier, Pappe und Waren daraus

0

6,5

21,56

21,57

7,08

141

141

16

Verlags- und Druckerz., bespielte Ton-, Bild- und Datenträger

0

10,1

60,60

60,60

27,73

609

609

17

Kokereierzeugnisse, Mineralölerzeugnisse, Spalt- und Brutstoffe

0

1,0

27,04

27,04

2,27

27

27

18

Chemische Erzeugnisse

0

4,7

75,23

75,24

26,43

355

355

19

Gummi- und Kunststoffwaren

0

8,4

141,03

141,02

58,22

1.182

1.182

20

Glas, Keramik, bearbeitete Steine und Erden

0

8,2

294,46

294,47

120,59

2.403

2.404

21

Metalle und Halbzeug daraus

0

5,7

59,70

59,70

16,09

338

338

22

Metallerzeugnisse

0

10,2

203,72

203,72

87,33

2.071

2.071

23

Maschinen

0

8,3

61,41

61,42

24,98

511

512

24

Büromaschinen, Datenverarbeitungsgeräte und -einrichtungen

0

4,9

9,80

9,81

2,68

48

48

25

Geräte der Elektrizitätserzeugung, -verteilung u.ä.

0

7,5

155,49

155,49

60,32

1.167

1.167

26

Nachrtechn., Rundf.- und Fernsehgeräte, elektron. Bauelemente

0

7,4

4,08

4,07

1,41

30

30

27

Medizin-, mess-, regelungstechn., optische Erzeugnisse; Uhren

0

11,6

6,43

6,43

3,16

75

75

28

Kraftwagen und Kraftwagenteile

0

4,7

3,23

3,22

0,97

15

15

29

Sonstige Fahrzeuge (Wasser-, Schienen-, Luftfahrzeuge u.a.)

343,36

6,3

344,60

1,25

108,58

2.158

8

30

Möbel, Schmuck, Musikinstrumente, Sportgeräte, Spielwaren u.ä.

0

10,7

4,50

4,51

1,77

48

48

31

Sekundärrohstoffe

0

6,2

4,68

4,68

1,37

29

29

32

Energie (Strom, Gas) und DL der Energieversorgung

0

4,5

63,46

63,44

34,95

285

285

33

Wasser und DL der Wasserversorgung

0

6,1

9,91

9,89

7,43

61

61

34

Bauarbeiten

2.991,37

13,0

3.133,39

142,01

1.417,27

40.608

1.840

35

Handelsleist. mit Kfz; Rep. an Kfz; Tankleistungen

0

17,4

26,17

26,17

14,16

455

455

36

Handelsvermittlungs- und Großhandelsleistungen

0

12,4

241,98

241,98

155,88

2.994

2.994

37

Einzelhandelsleistungen; Rep. an Gebrauchsgütern

0

28,1

38,37

38,35

24,08

1.080

1.079

38

Beherbergungs- und Gaststätten-DL

488,54

27,8

511,92

23,39

209,92

14.251

651

39

Landverkehrs- und Transportleistungen in Rohrfernleitungen

0

17,7

52,74

52,74

27,03

934

934

40

Schifffahrtsleistungen

0

2,9

3,26

3,25

1,10

9

9

41

Luftfahrtleistungen

0

2,9

12,83

12,82

6,21

38

38

42

DL bezüglich Hilfs- und Nebentätigkeiten für den Verkehr

0

8,1

35,79

35,79

11,65

291

291

43

Nachrichtenübermittlungs-DL

0

10,1

80,16

80,16

61,94

810

810

44

DL der Kreditinstitute

0

8,4

207,08

207,08

-15,17

1.736

1.736

45

DL der Versicherungen (ohne Sozialversicherung)

0

4,7

28,06

28,04

9,19

131

131

46

DL des Kredit- und Versicherungshilfsgewerbes

0

14,0

19,03

19,03

10,71

266

266

47

DL des Grundstücks- und Wohnungswesens

0

1,2

446,60

446,61

350,61

554

554

48

DL der Vermietung beweglicher Sachen (ohne Personal)

0

1,4

145,71

145,71

104,12

206

206

49

DL der Datenverarbeitung und von Datenbanken

62,74

8,8

104,66

41,91

76,58

924

370

50

Forschungs- und Entwicklungsleistungen

0

9,4

1,50

1,49

0,67

14

14

51

Unternehmensbezogene DL

1.001,21

12,6

1.520,11

518,90

1.066,01

19.139

6.533

52

DL der öffentlichen Verwaltung, Verteidigung, Sozialversicherung

0

18,9

30,42

30,43

22,64

574

574

53

Erziehungs- und Unterrichts-DL

0

21,8

1,43

1,42

1,20

31

31

54

DL des Gesundheits-, Veterinär- und Sozialwesens

0

22,3

1,05

1,06

0,72

23

24

55

Abwasser-, Abfallbeseitigungs- u. sonst. Entsorgungsleistungen

94,21

6,0

125,33

31,14

60,69

752

187

56

DL von Interessenvertretungen, Kirchen u.ä.

0

23,6

19,01

19,02

13,93

450

450

57

Kultur-, Sport- und Unterhaltungs-DL

754,16

10,7

928,92

174,75

578,40

9.896

1.862

58

Sonstige DL 

0

18,0

45,97

45,98

35,02

825

826

59

DL privater Haushalte

0

205,3

0,00

0,00

0,00

0

0

All commodity groups

5.735,58

9.667,71

3.932,15

4.959,29

111.953

35.677

For information: Money values in million DM

11.217,8

18.908,4

7.690,6

9.699,5

Multiplier

1,7

production output

employment effect


Sources:

1) Volkswirtschaftliche Gesamtrechnungen, Input-Output-Rechnungen 1997 nach 59  Gütergruppen/ Produktionsbereichen, Herausgeber: Statistisches Bundesamt, Wiesbaden, März 2002, elektronische Version.

2) Regionalökonomische Wirkungen der Weltausstellung EXPO 2000 in Hannover, Gutachten, Bredemeier, S., Schätzl, L. u.a., Auftraggeber: Landeshauptstadt Hannover, Dezember 1995. 

3) Regionalwirtschaftliche Effekte der EXPO 2000, Eine Schlussbilanz, Gutachten, Brandt, A., Klodt Th., u.a., Auftraggeber: Niedersächsisches Ministerium für Wirtschaft, Technologie und Verkehr und Kommunalverband Großraum Hannover, Juli 2001.

Execution: Berlin School of Economics, July 2002. 




























