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SUMMARY

The purpose o f this thesis is to analyse the production technology and the economic 

determinants o f demand for the performing arts. Both the demand and the production 

function are estimated using econometric linear regression methods (mainly the fixed 

effects approach) on the panel data for the non-profit theatres in Germany, Austria 

and Switzerland. Chapter 1 sets the context o f the empirical analysis and introduces 

the institutional framework relevant for the theatres in the examined three countries. 

The main part o f the empirical analysis in this thesis is based on the most extensive 

data available for German non-profit theatres being entirely state-owned and hence 

further tenned public theatres.

For estimation both the production and the demand function the artistic output 

is measured as the number o f theatre visitors. Theatre attendance is a real physical 

measure and artistic output does not occur until someone experiences it. The actual 

participation o f the consumer in an artistic event is an important factor and it affects 

the way in which the demand and the production are estimated.

The production technology for the performing arts can differ from that in other 

economic sectors. The demand effects may influence the artistic output and for this 

reason the marginal productivity o f the factors o f production will be negative. Using 

more inputs (artists, stage design, decor and costumes) does not guarantee that more 

visitors will come to the theatre on the particular day. Also the fact, that the examined 

performing arts organisations in Germany, Austria and Switzerland are non-profit and 

thus they produce non-private benefits to society can lead to the non-standard 

production structure. To account for the specific characteristics o f the production 

technology a more flexible and non-homogenous transcendental function is applied 

which has been already used for studies on production in other service sectors. In 

Chapter 2 this function is estimated for 164 German public theatres and 13 years and 

the results indicate that in the long run the law o f production applies for the 

performing arts with the positive and diminishing marginal product. However, the 

marginal product is still very low and the value o f the marginal product is lower than



the realised ticket price. Furthermore, decreasing returns to scale are accommodated. 

These findings indicate that the examined performing arts organisations belong to the 

stable productivity sector and they do not behave optimal from the market 

perspective.

The demand for the performing arts also depends on factors which are usually 

not taken into account in studies on the consumer demand for other economic 

industries. The performing arts are time-intensive consumption good. The leisure time 

available to individual is crucial in order to attend an artistic performance. Performing 

arts must also compete for leisure time with other market goods (for example cinema 

movies) which are less time-intensive or do not require the consumer’s time at all. 

Furthermore, the quality of an artistic performance is important for the consumer’s 

decisions. On the one hand the perception of quality is difficult to measure and on the 

other hand the artistic output has some objective characteristics which can be assessed 

by the consumers in the same way. To control for the unusual demand factors the 

traditional demand model is extended in Chapter 3 by including the time-allocation 

variables (the leisure time income and the price of leisure time) and the objective 

quality characteristics of artistic output. The model is estimated on all available panel 

data for 178 Gennan public theatres and 40 years. The results indicate that Gernian 

theatres can increase their revenues by increasing the ticket price and that there are 

some objective quality characteristics which positively influence attendance. 

However, the positive personal income effect on theatre attendance is offset by the 

negative effect of the price o f leisure time.

To compare the econometric results found for Gennan public theatres, a 

similar model of the production function and a simplified model of the demand 

flinction (without including the leisure time factors) are estimated in Chapter 4 for 

Austria (for 21 theatres and 36 years) and Switzerland (31 theatres and 26 years). The 

empirical findings indicate that the theatres have the same production structure as 

German public theatres. The traditional demand factors have also similar impact on 

theatre attendance. The theatres differ however in quality factors what underlines the 

heterogeneity of the examined performing arts organisations. Additionally, it is found 

that tourism can contribute to the increase in theatre attendance.
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CHAPTER 1

INTRODUCTION TO THESIS 

AND

INSTITUTIONAL FRAMEWORK

1.1 Motivation for Research Work

The purpose o f this thesis is to analyse the production technology and the economic 

determinants o f  demand for the performing arts. Both the theoretical and the empirical 

analysis are undertaken with the main focus on the econometric estimation o f the 

production and the demand fimction for the non-profit performing arts institutions in 

Gemiany, Austria and Switzerland. Firstly, it is examined empirically if  the law o f 

production holds for the perforaiing arts and the productivity for the perfonning arts 

institutions in these countries is analysed. Secondly, the demand for the performing 

arts as theatre attendance is investigated. The analysis o f the supply and the demand 

in the performing arts sector can help to understand the economic problems which 

these organisations face nowadays.

The production technology for the performing arts is complicated by a number 

o f  factors. According to Gapinski (1980) this makes it difficult to estimate production 

technologies using a theoretical framework built for standard applications. 

Understanding the nature o f production and the way in which decisions are made by 

perfomiing arts firms is particularly important given the sometimes substantial 

subsidies they receive from the government. Baumol and Bowen (1965) were the first 

to identify the economic problems facing producers in the live perfomiing arts sector. 

According to the Baumol and Bowen’s theory technological progress in the 

production o f artistic output is not possible since the live performing arts belong to

1



the stable productivity sector of the economy. This imphes that while the labour costs 

associated with the production of an artistic performance will increase over time in 

line with other sectors of the economy productivity will remain unchanged. Taking as 

an example the “Romeo and Juliet ” play, the output per man-hour of an actor playing 

Romeo is fixed. In addition to that it is relatively difficult or even impossible to 

reduce the number of actors in the “Romeo and Juliet” perfonnance. As a result the 

performing arts organisations will fall into financial difficulties since costs will 

inevitably increase over time relative to the revenues. Thus, most of performing arts 

organisations are subsidized by the state, private donors, or are run by governments. 

This also applies to the performing arts institutions in Germany, Austria and 

Switzerland examined in this thesis. Actually, there are few exceptions worldv/ide 

where the live performing arts are produced by a profit maximising firm. ’

The correct answer to the question why the perfonning arts institutions may 

fall into financial difficulties will also depend on demand. According to Withers 

(1980) the economic perspectives for the performing arts depend not only on cost 

factors but also on demand factors. For example, increasing general wage levels 

provides an increased income which could make consumers spend more money on the 

performing arts. At the same time, how'ever, the income effect may be offset by the 

increased costs of leisure time. According to Becker (1965) and Linder (1970) the 

increasing wages increase also the price of consumption time. Time may be not an 

important factor for most of physical market goods but it can play an important role 

for service and leisure activities. To the latter group belong the performing arts which 

require consumer’s participation and hence his own time necessary to be able to enjoy 

them. Recent empirical studies (McGinnity and Russel, 2007) underline the 

importance of leisure time and the increased time pressure for households nowadays. 

Assuming that time is a scarce resource the problem of reallocation of time becomes 

an important factor for consumer demand for the performing arts.  ̂ Furthennore, the

' A good example is the Broadway Theatre in the USA. See also Brooks (2007).
 ̂ In fact, the income effect only may be not sufficient to increase the demand for the performing arts.
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quality is a very important determinant o f demand but difficult to measure 

objectively.

These problems related to the production technology and the determinants o f 

the demand will be discussed and empirically investigated using the data for German, 

Austrian and Swiss non-profit theatres when applying econometric methods.

1.2 Methodology and Outline of Thesis

The application o f the theory o f production and demand for the perfomiing arts will 

be examined mostly empirically but also to some extent theoretically (see Section 2.2, 

Chapter 2 and Section 3.2, Chapter 5). The standard theory application will be 

extended to account for specific character o f the perfomiing arts. The production and 

demand for German, Austrian and Swiss Non-Profit theatres will be empirically 

investigated using econometric estimation methods. The data used for German, 

Austrian and Swiss theatres will be examined as annual panel data by using 

observations for each theatre and for each year. Panel observations give more 

informative data, more variability, more degrees o f freedom and more efficiency 

(Baltagi, 2001). Both the production and the demand are estimated on panel data 

using the linear regression (Ordinary Least Squares) method which is mostly the 

“fixed effects” estimation procedure. ^

The econometric analysis o f the production technology and the determinants 

of the demand for the performing arts will be mainly based on data available for 

German public theatres. The extensive and detailed data set for German public 

theatres comes from the annual theatre statistics in Germany called Theatre Reports 

( “Theaterstatistik”)  which are prepared and published by the German Stage 

Association. Furthermore, public theatres in Gemiany are the largest group o f non

profit performing arts organisations examined in this thesis. There is also an extensive

 ̂ The random effects and linear pooled regression procedures are also considered in Chapter 4. The 
econometric estimations were obtained using statistical software STATA Version 9.2.
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discussion in Germany nowadays on how to finance and govern these public 

organisations.

The data for Austrian and Swiss public theatres are available in the same 

statistical source - Theatre Report. The data for these theatres are much less detailed 

and extensive. However, these data are also a valuable source to conduct an empirical 

investigation and to compare partly the estimation results for Austrian and Swiss 

theatres with the results for German theatres.

The structure of the thesis is as follows. In the following Sections 1.3-1.7 of 

this Chapter a further introduction to the empirical investigation is presented which 

enables the exact econometric analysis carried out in Chapters 2, 3 and 4. Thus, 

theatres in question are classified {Section 1.3). The institutional settings of the public 

theatre sector in Germany and of the non-profit theatre sectors in Austria and 

Switzerland are also presented from the point of view of the production and the 

demand {Sections 1.4, 1.5 and 1.6). The main data source - Theatre Report - is 

presented in Section 1.7.

In Chapter 2 the theoretical considerations about the production technology 

are presented and the non-conventional production function for Gernian public 

theatres is estimated using the panel data set for 164 Gemian theatres and 13 years 

(from 1991/92 until 2003/04). The estimated properties of the technology are 

discussed. In Chapter 3 the determinants of demand for the perfonning arts are 

discussed and both the traditional and the time-allocation demand model are estimated 

using the extended panel data set for German public theatres for 178 theatres (105 

theatres from former West Germany and 73 theatres from fomier East Gennany) and 

for 40 years (fi"om 1965/66 until 2004/05). The estimated econometric detenninants 

of demand are discussed. Chapter 4 is the extension of the empirical investigation to 

the Austrian and Swiss non-profit theatre sector. In this Chapter both the production 

and the demand functions are estimated separately for Austrian (21 theatres and 36 

years from 1969/70 until 2004/05) and Swiss theatres (31 theatres and 26 years from 

1979/80 until 2004/05). Chapter 4 is also the summary and a comparative analysis 

where the results obtained for non-profit Austrian and Swiss theatres are compared
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with the results for German public theatres found in Chapters 2 and 3. Finally, 

Chapter 5 summarises the main findings and the possibilities of the extensions of the 

research undertaken here are presented.

The very rich dataset presented in this thesis for the non-profit theatres in 

Germany, Austria and Switzerland has been used for the first time for this kind of 

analysis. The main reason why these three countries have been chosen for the 

analysis is the data availability. The fact that the internal data of the theatres come 

from the same source - annual Theatre Reports makes it possible to compare the 

empirical results among the countries. Furthennore, all theatres in the analysed 

countries have similar characteristics with regard to production and distribution of 

artistic output and hence they face the same economic problems.

1.3 Classification of Performing Arts Institutions in Germany,

Austria and Switzerland

For the purpose of the following empirical analysis the performing arts organisations 

in Germany, Austria and Switzerland are classified using two criteria. Firstly, we can 

distinguish between performing arts organisations in relation to the produced 

performing art form. The first classification is the same for all three countries. Thus, 

with regard to the produced arts form we can distinguish theatres producing drama, 

opera (musical theatre and also often classical concerts), ballet (dance) and also youth 

and children’s theatre from orchestras producing only classical/orchestral music. 

Secondly, we can divide the performing arts organisations with regard to the 

ownership structure, the amount of the received subsidies and institufional setting. 

This classification differs slightly between the countries and is examined in detail 

below. The ownership structure is not important itself for this study but it is important 

in connection with the fact if the examined theatres are for-profit or non-profit firms.

Until today there have been done few econometric investigations based on the data for German 
public theatres and they were always focused on a shorter time period (Tobias, 2004; Miihlenkamp, 
2001; Krebs, 1996) or as aggregate data for all German public theatres (Krebs and Pormnerehne, 
1995). No such analysis has been carried out for Austrian and Swiss theatres.
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1.3.1 Germany

According to the ownership structure the performing arts institutions in Germany can 

be clearly divided into three general groups (“Kulturfmanzbericht” 2003).  ̂ To the 

first main group belong public theatres which are subject of this analysis. There exist 

about 150 public theatres in Germany today and they are located in about 122 c.ties 

with around 721 theatre venues and 253.000 seats. Furtheraiore, there exist 49 public 

independent orchestras in 46 municipalities in G em any which can also play for 

public theatres. Both public theatres and orchestras belong to the Geraian Federal 

System of cultural policy and are owned entirely whether by the state or federal 

region or municipality.  ̂ They are subsidised by their licence holders in the form of 

covered deficit. Public theatres and orchestras and also large private theatres are 

organised by the German Stage Association in order to represent their many interests. 

For this reason the German Stage Association prepares every year the Theatre Report 

containing detailed statistics for the theatres and the orchestras.  ̂ Public theatres in 

Gennany have their own venues, employ permanent staff and are organisec as 

repertory theatres.

The losses of German theatres have amounted to 70 per cent on average over 

the last 13 years. According to the Financial Report fo r  Culture 2003 

{^'Kulturfinanzbericht”), the public expenditures (on both public theatres and 

orchestras) have increased over time both in absolute and per capita terms see 

Figures 1.9 and 1.10). * The real expenses per capita increased from 23.35 EUR in 

1975 to 38.1 EUR in 2003.  ̂ Due to such immense burden on tax payers in re:ent 

years public theatres have begun to be closed or privatised.

 ̂Financial Report fo r  Culture, see References {Statistische Amter des Bundes und der Lander, 20)4).
 ̂ The rr.ain part o f  subsidies falls on municipalities (1.77 Billion EUR), then on federal regions (1.33 

Billion EUR) and on only a very small part falls on the federal state (only 20 Million EUR). These 
data are according to the year 2001 in Kulturfinanzbericht (2003).
’ The statistics in the Theatre Report for public orchestras is however much less detailed than the data 
available for German public theatres.
* The expenditures in Figures 1.9 and 1.10 are presented at current prices from 1975 until 2003.
 ̂ The price for 1975 (when adjusted using CPI for Germany) equals 48 % o f the price level in 20(3.
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Due to the fact that the statistics presented in the Theatre Report are obligatory 

for public theatres and orchestras, their exact number is known and it is depicted for 

the period 1965/66-2005/06 in Figures 1.1-1.4. Figures 1.2 and 1.4 present the 

number of public theatres and orchestras in per capita terais to account for the 

German Re-unification in October 1991 when about 90 public theatres and a number 

o f public orchestras from East Germany (ex-GDR) were assimilated into the cultural 

system of the Federal Republic of Germany. After 1991 some of the Eastern German 

theatres have been also closed down and some of them have been privatised and 

transformed into large private theatres. Nevertheless, Figure 1.2 clearly indicates that 

the Gennan Re-unification had the important impact on the increase in the number of 

theatres. Another interesting pattern is that the number of theatres was a bit higher 

before the year 1970. This is due to the fact that the public theatre system was in 

course of change and at that time theatres were included into the Theatre Report or 

excluded from it after being privatised or transfonned into so-called festival theatres 

{"’Festspielhauser”). Since 1991 the number of theatres has been slightly decreasing 

again because of different reforais that have been introduced (especially privatisation, 

theatres mergers etc.). The recent changes in the theatres structure is the outcome of 

the discussion in Germany about financing and governing the perforaiing arts 

organisations. Another pattern for public orchestras is depicted in Figures 1.3 and 1.4 

as their number varies over time. Actually every year some orchestras are closed 

down or set up or merged together.

To the second group of performing arts organisations in Gemiany, not 

examined in this thesis, belong about 230 large private theatres which are owned by 

private persons or institutions and are donated only a small percentage in comparison 

to public theatres and public orchestras. These theatres are also members o f the 

German Stage Association and some data for these theatres are included in the

The festival theatres are independent companies which are playing only during the summer. These 
theatres are also included in the Theatre Report but they are not examined in this thesis due to having 
entirely different structure than public theatres.
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Theatre Report. ' '  The large private theatres have, similarly to public theatres, their 

own houses, a core cast and stage regular productions. However, the private theatre 

usually tends to specialise in only one art form or in a particular production which is 

being run for a longer period. In contrast, the public theatre can produce many art 

forms as multi-branch theatre. Figures 1.5 and 1.6 present the development in the 

number of private theatres according to the Theatre Report where it can be seen that 

the number of large private theatres is increasing.

To the last third group of performing arts organisations in Germany, also not 

analysed in this thesis belong about 2,030 small private theatres which are called 

“free  theatres” and which in general do not receive any subsidises. These theatres 

have different structures - from one person theatre to an ensemble group. The theatres 

are very often touring ensembles with no theatrical venue or with any theatrical 

venue. These theatres are not members of the German Stage Association and iheir 

exact number is not listed in the Theatre Report but according to Kulturfinanzbericht 

(2003) their number (especially smaller theatres groups) is increasing. In general tiere 

is no obligation for the state to subsidise the small private theatres but they nay 

receive the donations depending on the individual projects. On the whole about 5 per 

cent o f the private theatres receive the state subsidies and this percentage reduces to 3 

per cent for very small private theatres.

1.3.2 Austria and Switzerland

The ownership structure of the performing arts organisations in Austria and 

Switzerland is slightly more complicated than in Germany. The theatres in these two 

countries can be divided into public theatres - totally owned by the state (as is the ;ase

'' However, the data for the large private theatres are much more restricted in comparison to the data 
available for German public theatres. See Section 1 .7.

See Section 1.5.1 for details.
This may hold true as some public theatres and orchestras which have been recently privatised 

belong to the group o f large private theatres.
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of German public theatres) and into private theatres which are mixed fonns of 

ownership between the private sector and the state.

Among the group of non-profit theatres, the pubhc theatres in Austria and 

Switzerland have the same ownership structure as those in Gemiany - they are also 

state-owned public enterprises and their license holders are mostly municipalities or 

cantons in Switzerland and municipalities, federal regions or the state in Austria. 

The main characteristic of the large private non-profit theatres in Austria and 

Switzerland is that they were gradually granted the land and theatrical venues from 

the state and they receive the same amount of public subsidies as the state-owned 

theatres. Their ownership structure is complicated and not comprehensible as the 

shares o f the theatres belong to different private institutions or to the beneficiaries of 

fonner founders. Additionally, some non-profit theatres in Switzerland emerged from 

small touring artistic groups established with the help of the state. Thus, although 

some of the Austrian or Swiss theatres are not completely owned by the state, region 

or municipality, they are non-profit, frequently subsidized and are controlled 

externally by the government.

The Theatre Report includes mostly large subsidized theatres in Austria and 

large (called also established) subsidized theatres in Switzerland. It is not possible to 

make any distinction between the non-profit public theatres and the non-profit private 

theatres listed in the Theatre Report for Switzerland. For Austria such distinction is 

possible but only to some extent. To the group of the public owned Austrian theatres 

belong federal theatres in Vienna ( “Bundestheater”) and many other city and regional 

theatres. As for private theatres in Austria, these are large theatres in Vienna but also 

some smaller private Vienna’s theatres and also smaller theatres in different regions

Most o f  non-profit private tiieatres existed at the beginning o f  this century as private profit oriented 
theatres and after World War II they have been heavily subsidized by the state.

Theatres in Switzerland are subsidized mostly by municipalities (above 50 per cent) and by cantons 
(Statistik Switzerland). The situation is different in Austria where almost the half o f  subsidies is given 
by the state, then by federal regions and the smallest amount comes from municipalities (Statistik 
Austria, 2005).
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of Austria termed ''Mittelbiihnen”. There are also many small non-profit institut:ons 

in Austria subsidized by municipalities but not included in the Theatre Report. This 

is in contrast to Germany where all public theatres are included, also a number of 

small theatres producing, for example, only puppet or children’s & youth theatre. It 

should be also noted that both in Austria and Switzerland there are small private “free 

theatres” which operate without receiving any subsidies (or receiving only a small 

amount of subsidies) similarly to the “free theatres” in Germany.

Similarly to German theatres, according to data in the Theatre Report the 

losses amounted to 71 per cent for Austrian theatres and to 61 per cent for Swiss 

theatres in the theatre season 2003/04. The differences in the ownership forais may 

indicate that the possibility to control these theatres by their public donors is rr.uch 

more restricted as it is in the case of German public theatres that are obliged to answer 

to public authorities. In fact, whereas in Germany the financing of public theatres is 

often discussed and the reforms are proposed, no such discussion takes place in 

Switzerland and especially in Austria. In fact, looking at Figure 1.4 presenting the 

number of Austrian theatres, their number is not decreasing and is rather stable over 

time from 1969/70 until 2005/06. As for Swiss theatres (see Figure 1.5), their number 

has even increased from 1979/80 until today. However, the changes in the number of 

theatres in Austria and (specifically) in Switzerland must be taken in caution dui to 

the fact that not all non-profit theatres are included in the Theatre Report.

Summing up, although the legal structure of theatres in Austria and 

Switzerland differs from the structure of public theatres in Germany, the economic 

implications on the production technology and for the demand do not change as the

Different statistical sources give different information. According to the Statistics Austric the 
following theatres in Vienna are large private theatres: Theater in der Josefstadt, Volkstheater, 
Kammerspiele and Theater der Jugend. Following another source there are also other smaller prvate 
theatres in Vienna: Kleines Theater im Konzerthaus, Wiener Kammeroper and Inter Thalia Theate'.

These are specifically: Mittelbiihnen, puppet theatres, children’s & youth theatres and the so- cilled 
“cellar”-theatres. To “M ittelbiihnen” also belong some theatres in the data sample o f  the Theatre 
Report. Theses are: “Kleines Theater im Konzerthaus’’, the Wiener Inter-Thalia Theater and Wener 
Kammerspiele.

According to the Cultural Report 2006  published by the Austrian government the percentage ‘hare 
o f  total subsidies for large non-profit private theatres is greater than that for the state-owned pablic 
theatres.
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theatres remain non-profit oriented. The ownership structure of the theatres alone is 

not relevant in the context of the estimation the production and demand functions. 

Thus, the theatres in Austria and Switzerland included in the Theatre Report will be 

called in this thesis non-profit theatres as they have much more complicated 

ownership structure than the pure public theatres in Germany. For German theatres 

the definition of “non-profit theatre” is already included in the definition of “public 

theatre”. For this reason in further analysis in Chapters 2, 3 and 4, the term “public 

theatres” will be used.

1.4 Theatres in Germany, Austria and Switzerland as Non-Profit 

Enterprises

The justification for the fact why the perfonning arts organisations in Austria, 

Gennany and Switzerland are run as non-profit enterprises goes beyond the scope of 

this work. However, for the purpose of understanding the supply and demand 

relationships for these organisations a short explanation of the nature of the non-profit 

theatres in the examined countries is useful.

The examined theatres in Gennany, Austria and Switzerland have in common 

that they are non non-profit firms, thus they are public organisations or they are 

highly subsidized enterprises. The important fact distinguishing them from for-profit 

firnis is that they receive subsidies from government. Thus, as enterprises they should 

gain their revenue on the market through the services they provide but they should 

also implement different public goals. Such goals are objectively difficult to define. 

These goals can be, for example, high quality of artistic performances, product 

differentiation or an accessible ticket price. The characteristic of the produced output 

is difficult to define objectively and because of it is called a merit good. Therefore, 

there is an information asymmetry between suppliers and consumers causing the 

identification problem for the “right price-outpuf’ ratio. For instance, the consumers 

of an orchestra performance can be disappointed by attending a concert of a very low

Merit goods are difficult to identify because o f  skewed preferences for them.



quality and for a very high price. Another example is that not so many concerts may 

be supplied because a profit-maximising firm would focus on only one consumers’ 

group. There are numerous examples like these. Therefore, a non-profit performing 

arts firm would be superior to a for-profit finTi because with the help of the state it is 

able to control the quantity, quality and the price of the artistic output produced. This 

way a non-profit theatre could liquidate the market failure by the production of the 

performing arts.

Furthermore, the performing arts organisations in Germany, Austria and 

Switzerland produce also non-private benefits (positive externalities) such as social 

cohesion, cultural heritage, national prestige, option demand for future generations. 

People simply derive utility from knowing the fact that the performing arts companies 

exist as option demand for the future. Producing the artistic output each theatre and 

orchestra company gives “free of charge” benefits to the region/country in which it 

acts and to its inhabitants. Because of this, no proprietary firm is willing to produce 

such good because of very high control costs needed to avoid these externalities. This 

is called a “free-rider-problem” and it implies that the perfonning arts would not be 

supplied to the market at all. Thus, performing arts institutions are usually non-profit.

The last fact for the existence of non-profit performing arts organisations in 

Gennany, Austria and Switzerland is that the production of artistic output is 

connected, as in natural monopoly case, with the very high fixed costs. The costs of 

facilities, costs for preparing the particular production, setting up the stage and 

scenery or royalty expenses are enormous. Thus, total average costs are very high 

because of large amount of fixed costs of production. However, in contrast to natural 

monopoly, there is no possibility for fix cost degression because of the little 

opportunity for scale economies in the production of artistic output.

Merit good component of the artistic output, the fulfillment of non-private 

goals and the nature of technology in the case of non-profit theatres in Gennany, 

Austria and Switzerland may be an explanation for the fact that they cannot behave

For example, the firms in the region can profit from a performing arts company in the fo m  o f  
increased revenues because their potential consumers come to the region to visit an artistic 
performance.
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optimally from the market perspective. Thus, the goals these theatres have to 

implement differ from the goals o f a usual for-profit firm. This fact will have 

important implication for the later theoretical analysis and the chosen econometric 

investigation methods in Chapters 2, 3 and 4.

1.5 Further Characteristics of Non-Profit Theatre Sector in 

Germany, Austria and Switzerland

1.5.1 German Public Theatre Sector

There exist today about 150 public theatres in Germany. The cultural policy and the 

public theatres have their roots in the history o f Germany. The first perforaiing arts 

institutions were set up in 18“’ century. As seen in Figures 1.1 and 1.2, there has 

been little variation over time in the number o f operating theatres, except from the 

addition o f approximately 70 East German theatres post-reunification in 1991 and 

some recent changes in the number o f theatres (see Section 1.3.1). German public 

theatres are 100 per cent state-owned and are financed by either federal region or 

municipalities, depending on the licence holders. German public theatres have 

different legal forms such as “Regiebetrieb” (organisation form o f public 

administration) or ‘‘‘‘Eigenbetrieb’'’ (typical public legal form for public enterprise). It 

is also quite common that they are in the form o f a Limited Liability Company where 

the only shareholder is the state.

Gennan public theatres, rather than being a part o f the public administration 

sector (as for example are public schools, police and the health service) they are 

considered public service providers. Thus, in contrast to the public administration 

sector which are entirely financed by taxes or fees set by law, German theatres are

■y 1

“ For example, in 1767 the National Theatre o f  Hamburg opened his first season. The first written 
evidence o f  the German orchestra originates from 1502 in Kassel {Deutsche?- Btihnenverein, 2005).

The legal form has no real influence on the production and demand structure o f  the theatres.
This definition is also compatible with the Statistical Register o f  Economic Sectors in Germany, 

prepared by Federal Statistical Office. According to the register German public theatres belong with 
other public and private enterprises to “other services sector” such as culture, sport and leisure.
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public enterprises which earn revenues on the market through the ticket sales. 

However, as already discussed, there is also a strong public good component to the 

provision o f artistic output and there are a number of public goals which German 

public theatres must also aim to fulfil. As such, while public theatres will aim to 

maximise revenue they will do so under the constraint that certain non-private 

benefits to society are also achieved. For example, they may be required to produce 

perfonnances o f a high quality and variety, or set ticket prices at a level that is 

accessible to the public. They should also care about other non-private benefits to 

society such as cultural heritage or national cohesion. As a result, a gap will 

inevitably exist between the cost o f providing services and the revenues received from 

the provision o f the service at the social optimum. Public subsidies are justified on 

the grounds that they fill this gap. The state and tax payers can thus be viewed as 

shareholders o f these public enterprises.

Public goals which Gennan public theatres have to fulfil outline the nature of 

the artistic output produced. Firstly, Gennan public theatre can be described as 

“Dreispartentheater” (three branch theatres) meaning that many have drama, musical 

theatre (opera/operetta/musical) and ballet/dance theatre at their disposal. This implies 

that a variety o f performing arts fonns are generally offered by single theatre 

enterprises. In major cities, however, for example Berlin, Munich, Dortmund, 

Hamburg or Magdeburg, the branches o f theatre tend to be separate. In addition, 

about 82 orchestras are integrated with the public theatres. The orchestra’s main task 

is to play in music theatre but they also stage additional concerts. Theatres also 

employ independent cultural orchestras to play in musical theatre (opera, operetta, 

ballet, dance, musical etc.) and reward them for their service. Secondly, German 

public theatres are also described as “repertory” theatres. It means that the

The market for artistic output is partly com petitive as there are no regulations that exclude other 
enterprises from the sector. In addition to that, according to Section 1.3.1 there are 230 large private 
theatres, som e o f  which are m oderately funded through donations and 2000-3000  small private 
theatres ( ‘free theatres’) w hich are exclusively  profit-oriented.

O ccasionally puppet theatre and children’s & youth theatre are also provided. A s such Gernian 
ipublic theatre can also be termed “Mehrspartentheater” (Multiple-Branch-Theatre).

In Hamburg, for instance, there are two municipal drama theatres and one m unicipal opera house.
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performances o f each production listed in the repertoire are spread over the theatre 

season which lasts 12 months including 10 months o f staging artistic productions and 

2 months o f preparations and rehearsals for the next season. Thus it lasts from 1̂ ‘ of 

August or o f September until 30'*’ July or 30*'’ August o f the following calendar 

year. As opposed to “en suite” theatres German public theatres are playing regularly 

during the whole season. The productions program is prepared and published at the 

beginning o f the season. During the particular season not only perfonnances o f a 

single production but also numerous different productions are presented. There are up 

to 20-25 new productions in a season at large theatres and there are few evenings 

when the same production is shown.

The rich and varied repertoire o f German public theatres has implications on 

the inputs used in the production process. To offer such wide variety and high 

quantity o f  performances, German public theatres must have their own artistic 

ensemble consisting of solo artists, choir, ballet and theatre orchestra members. 

Artists are employed on a pennanent or a temporary basis (contracts o f one, two or 

occasionally three years’ duration) to perform during the entire theatre season. The 

theatre also employs artistic management (e.g. directors and dramaturges) and some 

artistic-technical staff such as stage designers. The contracts for artists are regulated 

by a special contractual agreement called “Normalvertrag Biihne” which provides a 

framework for issues such as working hours, minimum salary etc. This agreement is 

valid for all artists in Gennany, not only for those employed at German public 

theatres. Support staff consisting o f technicians, administrators and house staff are 

also employed on a full (pemianent or temporary contracts) or part time basis. Finally, 

theatres have their own venues, which often consist o f  one large and several small 

auditoriums granted to them by the state.

While the licence holder is the principal o f the theatre enterprise, German 

public theatres also have their own theatre management. The most important

For example, in the public theatre in Schwerin (Mecklenburgisches Staatstheater) there are about 35 
performances offered during one month with repertoire ranging from Brecht’s “Puntila”, through 
Lessing’s “Emilia Galotti”, Ibsen’s “Ghosts” Chekov’s “The Seagull”, Puccini’s “La Boheme”, 
Mozart’s “The Magic Flute”, to several ballet performances, puppet theatre evenings and a few farces.
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managing body in theatre is the artistic director (called “Intendant”) which is chosen 

by the theatre’s licence holder. As such it can be considered the ‘agent’. For all 

theatres, the artistic director decides the artistic production programme, repertoire and 

ensemble in association with other artistic management such as dramaturges or stage 

managers. Representative bodies of the licence holder are also involved in the 

management o f the theatre with the responsibility of assuring that the artistic director 

fulfils his artistic and other public obligations. As such the artistic direction of the 

theatre is not completely autonomous. For example, the artistic director must inform 

the representative authorities in advance on the content of the artistic programme. 

Another member of theatre management is the administrative director responsible for 

the budget and administration. He may be also seen as guardian of the licence holder 

to assume financial control. The detailed organisation of theatre management and the 

control mechanisms of the managing bodies differ depending on the legal form of the 

entity. For all legal forms however it holds that the licence holder (the municipality or 

federal region) may influence the production of artistic output through their 

representatives in the theatre management.

Most of the labour inputs and all capital inputs apart from buildings and land 

are obtained on the competitive factor market. Artist turnover is high and many are 

invited as guest artists for one production season as part-time employees. Haunschild 

(2003) found that the labour market for artists in Germany is flexible and competitive. 

This also applies to artistic directors and other artistic management such as 

dramaturges or stage designers. In most cases support staff are employed as private 

sector workers with the exception of theatres organised in public legal form (e.g. 

Regiebetrieb) where administrators (including the administrative director) and 

technicians can be employed as civil servants. These employees may be protected by 

special labour law regulations which exclude labour market competition.

According to Hofmarm (1998) the public theatre in Germany can be described 

as a “city theatre” and is an urban phenomenon. With respect to this, the German 

public theatres can be classified into two groups: city theatres (non-touring theatres) 

and regional theatres (touring theatres named “Landesbuhnen”). The theatres
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classified to the first group play mostly for the local public in the city where they are 

located but their ensemble also travel sporadically around the region (to the local 

neighbouring municipalities) to perform at guest performances. The regional theatres 

which belong to the second category are located in smaller towns and play both at 

their own venues and in other municipalities outside the particular region. The 

regional theatres can travel around the whole country. The task of touring theatres is 

the promotion of the arts in smaller communities where commuting to the theatre is 

more difficult for the inhabitants. The regional theatres specialise in guest 

performances and some regional theatres play even 90 per cent of their repertoire 

outside its own house. The total share of regional theatres to all theatres in 2004/05 

was 16 per cent (23 regional theatres and 121 city theatres).

1.5.2 Non-Profit Austrian and Swiss Theatre Sector

According to the Theatre Report there exist today 15 non-profit theatres in Austria 

and 29 non-profit theatres in Switzerland. To the non-profit theatres in Austria 

belong the “large” public and private non-profit Vienna theatres, public regional and 

city theatres and smaller private non-profit theatres (with mixed ownership structure). 

The non-profit theatres in Switzerland belong to the so called “established” theatres 

which may by state-owned by 100 per cent or less. Thus, the theatre sector in both 

countries is also heavily subsidized by the state as it is the case for Germany (see 

Section 1.3.2). The theatres also gain revenues on the market by providing their 

services.

Similarly, to theatres in Germany, theatres in Austria can be also divided into 

the non-touring (city) theatres (including Vienna theatres and other) and the regional 

theatres ( “Landerbiihnen ”). The latter theatres play very often at guest performances 

at other locations. As for Swiss public theatres, 17 theatre companies are located in 

German spoken Switzerland and 12 in French spoken Switzerland. Twenty-four of all

28 The number o f  all German public theatres reduces in theatre season 2004/05 to 144 in comparison 
to season 2003/04 due to different structural changes (i.e. mergers, privatization etc.)

The numbers presented are given for the theatre season 2003/04.
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29 Swiss theatres are termed the “producing theatres” and 6 theatres are so called 

“guest playhouses” { “Gastspielhduser”) located in Gennan Switzerland. The latter 

theatres specialize only in producing the plays performed by foreign ensembles 

coming from other theatres, touring theatres and young artists, not only from 

Switzerland but also from other European countries.

Theatres in Austria and Switzerland are also very often three-branch or multi- 

branch-theatres. In means that they may produce all possible art forms such as: drama, 

musical theatre, ballet performances, youth and children’s perforaiances and 

symphony concerts. Some theatres have also their own integrated orchestras to play 

for musical theatre or they also often employ independent orchestras. Both Austrian 

and Swiss theatres are repertory theatres and because o f this their artistic productions 

are spread over the whole year (theatre season) and practically every day another 

performance is staged. The theatre season for Austrian theatres is usually the same as 

for German public theatres with 10 months o f playing and 2 months o f preparations 

for the next season (see Section 1.5.1). The exception for Swiss theatres is that they 

usually play for nine months o f the season. Productions are prepared in advance in the 

same way as for Gennan public theatre.

The non-profit theatres in Austria and Switzerland have their own theatrical 

venues granted by the state, region or municipality (city in which a theatre is located). 

They have also mostly their own theatre management. Theatre management is an 

agent appointed by the public authority for public theatres. In the case o f private non

profit theatres external government institutions are entitled to control them.

In general all non-profit theatres in Austria have a pemianently employed 

theatre ensemble and support staff. As for Swiss theatres, the employment structure o f 

the producing theatres in German spoken Switzerland (Geraian Switzerland) differs 

from the employment structure o f French spoken theatres (in French Switzerland). 

The theatres in Gennan Switzerland, similar to the theatres in Austria and in 

Germany, employ permanently and on a full time basis their own artistic ensemble 

with artistic director and also administrative, technical and house staff. The producing 

theatres in French Switzerland have also administration, technical and house staff but
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they do not employ the artistic ensemble on a full time basis with the exception of one 

theatre in Geneva {Grand Theatre de Geneve). These theatres usually employ foreign 

ensembles for shorter periods of time and pay them remuneration depending on 

singular productions. The number of artists in this group is not presented in the 

Theatre Report. Finally, as already noted, the guest playhouses employ much less 

technical and administration staff and they mostly do not have their own artistic 

ensembles. Such employment structure of theatres in French Switzerland and of 

“guest playhouses” will have implications especially on the estimation of the 

production technology and measurement of the quality factors in the demand study 

(see Chapter 4).

Like the German public theatres, the labour inputs and capital inputs (apart 

from buildings and land granted to theatres by the state) are obtained by Austrian and 

Swiss theatres on the competitive labour market. The contractual agreements of artists 

at Austrian theatres are regulated by the Austrian and Vienna’s Stage Association and 

by the Swiss Stage Association at Swiss theatres. These agreements are valid also for 

artists employed at private theatres in Austria and Switzerland. On the other hand, 

the administrators and house staff both at Austrian and Swiss public theatres may also 

be employed as civil servants protected by the public law.

1.6 Attendance at German, Austrian and Swiss Tlieatres

Theatre attendance is important for the following empirical study as it will be used as 

the dependent variable to estimate both the production and the demand function 

model for theatres in Gennany, Austria and Switzerland. Hence, theatre attendance is 

defined as the artistic output produced and demanded. Thus, attendance per capita and 

attendance relevant for each theatre is being examined. For this reason it is important 

to have an overview of variations in the number of theatre visitors. It should be

These theatres may in some cases employ their own artistic management.
It can be assumed that in Switzerland the flexibility and competitiveness o f  artistic activity increases 

for theatres located in the French spoken region o f the country or at the guest playhouses, as these 
theatres do not employ permanent ensembles.
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emphasised, however, that the analysis o f this Section is focused on variations in the 

aggregate attendance for all theatres during time. In the further econometric analysis 

the variations in attendance between the theatres will be also important.

German public theatres covered in 2004/05 the demand o f 21 million people. 

Nevertheless, a clearly decreasing pattern in the attendance number can be observed 

for these organisations in Germany for the time period 1965/66-2004/05 in Figures 

1.11 and 1.12. Figure 1.11 shows attendance per capita which decreases from 0.38 in 

1965/66 to 0.25 in 2004/05. In Figure 1.12 the aggregated attendance for all German 

public theatres increased after assimilation o f the theatres from East Gennany in 

1990/91 but nowadays it continues to drop to the previous level before 1991. The 

average attendance per theatre (not presented here) is also gradually decreasing every 

year similarly as in Figure 1.11 (attendance per capita) because all theatres that 

operate in Germany are listed in the Theatre Report.

The same decreasing pattern for attendance per capita can be also observed for 

Swiss non-profit theatres in Figure 1.15. Attendance per capita for these theatres is 

decreasing from 0.34 in 1979/80 to 0.15 in 2004/05. Similar change in average 

attendance per theatre applies for Swiss non-profit theatres in Figure 1.16. For 

Austrian theatres attendance per capita is decreasing only slightly from 0.21 in 

1969/70 to 0.17 in 2004/05 (see Figure 1.13). Average attendance per theatre (see 

Figure 1.14) is relatively stable over time with around 245,000 visitors.

The first analysis o f  the aggregate data could already confinn that the 

examination o f the demand factors is important. The decrease in attendance is in 

contrast to increasing public subsidies but also in contrast to other socio-economic 

variables in Germany (such as population, income and leisure time) which have been

In contrast to German public theatre, for both Austrian and Swiss theatres the total attendance for all 
theatres is not presented because the number o f theatres changes during time in the Theatre Report and 
so the calculations based on this statistics would not be exact and realistic. Therefore, total attendance 
was divided in this case by the number o f  all theatres every season to control for changes in the 
theatres number.

There is still a variation in attendance as it slightly grows or falls, depending on the theatre season.
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increasing since 1965. A very high decrease in attendance per capita means that 

increase in population does not influence positively the demand for Geraian public 

theatre. This may indicate that especially younger generation does not visit theatre. 

This in turn may be connected with the demand factors analysed in this thesis such as 

leisure time. According to a short survey study o f 1007 non-visitors aged between 16 

and 29, prepared by the German Stage Association the results indicate that 77 per 

cent o f the respondents prefer going to cinema instead to theatre and 64 prefer spend 

their leisure time in different way. Decreasing attendance also indicates that the 

technology in use o f German public theatres and non-profit Austrian and Swiss 

theatres is stable and economies o f scale are not possible. This indicates further 

analysis o f  the production technology and the demand factors for the performing arts.

1.7 Annual Theatre Reports as Data Source

Both public theatres and orchestras have been long organised in the German Stage 

Association in order to look after their interests. The yearly Theatre Reports 

{'’‘’Theaterstatistik") have been prepared in the Federal Republic o f Germany since 

1945 for the German Stage Association {̂ ‘‘Deutscher Biihnenverein"") and for other 

two governmental institutions -  German Association o f  Cities and Towns (“Deutscher 

StMtetag”) and Cultural Commission o f  Education Minister (‘‘‘’Kunstausschuss der 

Kultusministerkonferenz"). The first purpose o f preparing the Theatre Report was 

exoneration o f the theatres from the work connected with collecting and handling the 

statistical data. The next aim was to simplify and to unify the statistical data for public

Except from a short fall in these variables after the German Re-Unification in 1991, they have been 
continuously increasing. See also Table 3.4  in Chapter 3.

The survey was carried out by the German Stage Association  in February and March 2002 and was 
methodologically prepared in cooperation with the Institute fo r  Marketing in the Heinrich-Heine- 
University in Diisseldorf and with the Institute o f  the M arket Research Skopo. See References 
Deutscher Buhnenverein (2003).

Other arguments for most o f the respondents were that they do not need fancy dressing to visit 
cinema (64 per cent) and that they can decide to go to cinema more spontaneously than to visit theatre. 
They also prefer to watch movies or listen to CD-record than to concentrate on a longer theatre 
performance. Although the group o f young people will not be examined explicitly in this thesis due to 
the data lack the problem o f allocation o f time in general will be the part o f  the analysis.
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theatres. Following the theatres’ request for regular access to Theatre Reports, the 

German Stage Association started to publish the statistics every year since 1965. This 

is why the statistics are available to the public as well. The statistics are published for 

every season from October till September of the next year. The layout of the Theatre 

Report has not changed since 1965 which enables comparison of changes in data 

during time.

The Theatre Report is published every September. The information is 

presented on annual basis. Most of the data for German, Austrian and Swiss theatres 

are measured from the r ‘ of August/September until 3 P ' of July. Some of the data for 

German and Austrian theatres, such as expenses and revenues are measured for every 

fiscal year from T‘ January until 31 '̂ of December. Furthermore, data on personnel 

numbers and on capacity of venue are given as for T' of January in every theatre 

season.

The ‘‘'Theaterstatistik" is published as a book available to public and counts for 

over two hundred pages with various data presented in numerous tables. Although the 

biggest part of the statistical book is assigned to data for German public theatres 

(which are presented in most detail), the data for Gennan public orchestras, Swiss and 

Austrian non-profit theatres are included as well. The much less detailed information 

is assigned to orchestras (only one table) and to festival and large private theatres (one 

table for each theatre group, respectively). Data on Austrian non-profit theatres were 

introduced in the Theatre Report in 1969/70 and data on Swiss non-profit theatres in 

1979/80. Data for these theatres are voluntarily provided by the Stage Associations in 

Austria and Switzerland. The information of both Austrian and Swiss theatres is 

included in Appendices 1 and 2 of the Theatre Report, respectively. The Theatre 

Report also includes infomiation on ratios and summary statistics for German public 

theatres and orchestras.

37 Every year theatres are obliged to fill in a special survey and to send it back to the German Stage 
Association  where the results are gathered, analysed and published every year.

Some changes were introduced in the Theatre Report first in theatre season 2004/05. The changes 
apply only to some data for German public theatres and these are now more detailed than before. For 
this theatre season the data for German theatres used in Chapter 3 had to be aggregated in few cases to 
enable comparison with previous years.
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An overview of all data available for Germany, Austria and Switzerland, and 

for German Orchestras are presented in Table 1.1. Most of these data were used to 

estimate the production and the demand function for the theatres in question. In 

general, for German, Austrian and Swiss non-profit theatres the Theatre Report 

records such figures as: the capacity of venue, the number of performances (own 

performances, guest performances and guest performances by foreign ensembles) and 

the number of attendances (visitors and/or tickets), the number of personnel 

employed, the data on operating revenues and public subsidies and finally the data on 

expenditures (personnel and non-personnel expenses). For Gennan public theatres the 

data are much more detailed than for German orchestras.

For this reason Gennan orchestras are not examined in this study. Data on their average ticicets 
prices are used however in the demand study for German public theatre in Chapter 3.
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1 A TABLES

Table 1.1 Overview of Data Available in the Theatre Report for German,

Austrian and Swiss Non-Profit Theatres and German Orchestras

Table Number* Description

German public theatres

Table 1: General Information

■ Licence holders (region, municipality, district or composed sponsorship)
■ Organisational form
■ The number of seats available as on T' January
■ Population of the region/municipality as on 1®' January

Performances for yearly season from r '  Ausust until 3 f ’ July
Table 2:

■ The number of performances for the yearly season by performing arts 
category:
(1) opera, (2) ballet, (3) operetta, (4) musical, (5) drama,
(6) child and youth theatre, (7) concerts and (8) other performances

■ The number of performances by foreign ensembles
■ The number of guest performances in other municipalities
■ The number of singular productions (among them also 

number of first productions)

Table 3:
Attendance for yearly season from r ’ August until 3T' July

■ The number of attendances by performing arts category:
(1) opera, (2) ballet, (3) operetta, (4) musical, (5) drama, (6) youth 
theatre, (7) concerts and (8) other performances

■ The number of attendances by ticket category:
(9) daily tickets, (10) place rents, (11) visitor organisations,
(12) student, (13) child and youth tickets, (14) preferential 
tickets, (15) complimentary tickets, free tickets and staff 
tickets

■ The number of attendances at guest performances in other municipalities

* Table Number refers to the Tables in the Theatre Report.
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Table 1.1 Continued

Table Number Description

Table 4: Personnel employed as on January

■ The number of artists by category:
(1) singers, (2) actors, (3) ballet members,
(4) choir members, (5) members of theatre orchestras,
(6) Other artistic personnel

■ The number of technical employees
■ The number of administration staff (full time and part time)
■ The number o f house staff (full time and part time)
■ The number of female employees
■ The number of artists from guest performance

contracts

Table 5: Reyenues and Subsidies for the fiscal year from 1®‘ January until 31®'
December

■ Operating reyenues from:
(1) daily tickets, (2) place rents, (3) youth performances.
(4) yisitors organisations, (5) cloak room, (6) TV & Radio
(7) guest performances in other municipalities, (8) guest performances
from foreign ensembles, (9) program sales, (10) adyertising and (11)
other reyenues

■ Subsidies and grants from:
(1) state, (2) region, (3) own municipality, (4) foreign municipality, (5)
public corporation, (6) private institutions

■ Revenues from borrowing

Table 6: Expenditures for the fiscal year from 1®‘ January until 31*‘ December

■ Personnel expenses by category:
(1) Artistic directors and other management (2) solo
performing personnel from operetta, opera and drama, (3) ballet
members, (4) choir members, (5) members of the theatre orchestras, (6)
technical and artistic-technical staff (7) administration and house staff.
(8) other personal expenses (9) maintenance benefits

■ Non-personnel operative expenses by category:
(1) Administration, (2) Rents & Leases (3) decor and
costumes, (4) publications, (5) copy right and materials, (6)
guest performances and side touring, (7) guest
performances by foreign ensem bles, (8) other operating expenses

■ Non-personnel expenses on financial projects by category:
(1) loans and interest repayment, (2) other financial
projects, (3) construction expenditure
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Table 1.1 Continued

Table Number Description

Table 7: Daily ticket prices as on 1®‘ January

■ The highest and the lowest ticket price and the highest premiere price by
category:
(1) musical theatre, (2) drama, (3) child and youth theatre, (4) concerts

■ The year of the last increase in the price of ticket

German Orchestras

Table 9: Data for yearly season from 1®‘ August until 31** July

■ Licence holder
■ The number of orchestra members (personnel)
■ The number of concerts at own location
■ The number of concerts outside the own location
■ The number of yisitors at own location
■ Total expenditures
■ Operating reyenues
■ Refunding from theatres
■ Other reyenues
■ Public subsidies
■ Public subsidies per inhabitant in the region/municipality

Austrian Theatres

Appendix I Performances for yearly season from P* August until 3 P* July
Table 1:

■ The number of performances by performing arts category:
(1) opera, (2) operetta and musicals, (3) drama, child and 
youth theatre, (4) ballet, (5) concerts and other 
performances

■ The number of performances by foreign ensembles
■ The number of first productions
■ The number of guest performances and side touring

Appendix I Attendance & capacity of yenue
Table 2:

■ The number of paid attendances at own performances and at guest 
performances by foreign ensembles, for yearly season from 1 August 
until 3T ' July, by performing arts category: (1) opera, operetta and 
musicals, (3) drama, child and youth theatre, (4) ballet, (5) concerts and 
other performances

■ The number of seats ayailable as on T' January
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Table 1.1 Continued

Table Number Description

Appendix 1 Personnel as on P' January
Table 3:

■ The number of employees by employee’s category;
(1) directors and management, (2) solo personnel for opera
and operetta, (3) solo personnel for drama, (4) choir,
(5) ballet, (6) technical staff, (7) administration and house staff

■ The number of not regular employed staff
■ The number of employees in orchestras

Appendix 1 Operatina Revenues & Expenditures for fiscal vear from T' January until 3 1*‘
Table 4: December

■ Operating revenues from:
(1) daily tickets, subscriptions, visitor organisations and
students, (2) cloak room and programmes, (3) other operating revenues

■ Operating expenses by category:
(1) personnel expenses, (2) decor and costumes, (3) other
operating expenses

Appendix 1 Subsidies and grants for fiscal year from P' January until 3T ' December
Table 5:

■ Subsidies and grants from:
(1) state, (2) region, (3) own municipality, (4) foreign
municipality, (5) lottery revenues, voluntary donations and
other grants

Swiss Theatres

Appendix 2 Performances for yearly season from 1** Auaust until 31** July
Table 1:

■ The number of performances by performing arts category:
(1) musical theatre, (2) drama, child and youth theatre,
(3) ballet and dance theatre, (4) concerts and other performances

■ The number of guest performances by foreign ensembles
■ The number of first productions
■ The number of guest performances
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Table 1.1 Continued

Table Number Description

Appendix 2 
Table 2:

Appendix2 
Table 3:

Appendix 2 
Table 4:

Appendix 2 
Table 5:

Attendance & capacity of venue

■ The number of paid attendances at own performances and at guest 
performances by foreign ensembles, for yearly season from 1®* August 
until 31*' July, by performing arts form:
(1) musical theatre, (2) drama, child and youth theatre,
(3) ballet and dance theatre, (4) concerts and other performances

■ The number of seats available as on 1** January 

Personnel as on T* Januarv

■ The number of employees by employee’s category;
(2) Artistic management and board o f directors, solo artistic 
personnel (2) choir, (3) b a lle t, (4) orchestra,
(5) technical staff, administration and house staff

■ The number of not regular employed staff

Operating Revenues & Expenditures for vearlv season from 
r '  August until 3 July

■ Operating revenues from:
(1) daily tickets, subscriptions, (2) other operating revenues

■ Operating expenses by category:
personnel expenses, (2) material expenses, decor and costumes, (3) 
ticket tax

Subsidies and grants for yearly season from T' August until 3T ' July

■ Subsidies and grants from:
(1) state, (2) canton, (3) own municipality, (4) foreign 
municipality
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Figure 1.1 Total Number of German Public Theatres (1965/66-2005/06)
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Source: Theatre Reports 1965/66-2005/06, Deutscher Biihnenverein

Figure 1.2 Total Number of German Public Theatres per Capita* 
(1965/66-2005/06)
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Figure 1.3 Total Number of German Public Orchestras (1965/66- 2005/06)

1965/66 1970/71 1975/76 1980/81 1985/86 1990/91 1995/96 2000/01 2005/06

Source; Theatre Reports 1965/66-2005/06, Deutscher Biihnenverein

Figure 1.4 Total Number of German Public Orchestras per Capita* 

(1965/66- 2005/06)
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Figure 1.5 Number of Large Private German Theatres Organised

at the German Stage Association (1965/66-2005/06)
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Figure 1.6 Number of Large Private German Theatres per Capita* 

(1965/66-2005/06)
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Figure 1.7 Number of Non-Profit Austrian Theatres (1969/70-2005/06)
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Source; Theatre Reports 1969/70-2005/06, Deutscher Biihnenverein

Figure 1.8 Number of Non-Profit Swiss Theatres (1979/80-2005/06)
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Source; Theatre Reports 1979/80-2005/06, Deutscher Biihnenverein
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Figure 1.9 Public Subsidies for German Public Theatres

and Orchestras from 1975 until 2003 in Million EUR*

* In current Prices

Source: Kulturfinanzbericht 2003 {Financial Report fo r  Culture), Statistisches Bundesamt

Figure 1.10 Public Subsidies for German Public Theatres

and Orchestras from 1975 until 2003 in EUR per Capita *

EUR per Capita

* In current Prices

Source: Kulturfmanzbericht 2003 {Financial Report fo r  Culture), Statistisches Bundesamt

33



Figure 1.11 Attendance per Capita at German Public Theatres 

(1965/66-2004/05)
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Figure 1.12 Aggregated Attendance at German Public Theatres 
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Figure 1.13 Attendance per Capita at Austrian Non-Profit Theatres 

(1969/70-2004/05)
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Figure 1.15 Attendance per Capita at Swiss Non-Profit Theatres 

(1979/80-2004/05)
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Figure 1.16 Average Attendance at Swiss Non-Profit Theatres 
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CHAPTER 2

ESTIMATION OF PRODUCTION FUNCTION 

FOR GERMAN PUBLIC THEATRE ^

2.1 Introduction

The purpose o f this chapter is to analyse the extent to which the same laws of 

production hold in perfonning arts institutions as in other economic sectors. What 

kind o f technological characteristic do the perfonning arts have which can be 

recognized as “different”? Technology is one o f the fiindamental determinants o f any 

finn. It sets limits on what a finn can accomplish. Since the production function 

identifies a technical relationship it must depend on physical laws which are 

everywhere the same. In reality the technical relationship depends not only on laws of 

physics but also on the choice o f the actual production technique and on many other 

economic factors. Hence the functional fonn of the production process will vary 

across sectors and industries and the choice o f functional form is an empirical 

question and not only a theoretical one.

The literature on production in the performing arts is sparse. Little attention 

has been paid to artistic output, inputs used and dimensions o f technology such as 

returns to scale, marginal products, degree o f substitutability among inputs, output 

elasticises or developments in the theory o f production. Since the early efforts of 

Throsby (1977) who estimated production function for Australian perfonning arts 

companies, and Gapinski (1980; 1984) who used US and British data to explore the 

production in the perfonning arts, the authors are unaware o f any attempts to

' This chapter is originally author’s entirely own work. Special thanks are directed to Dr. Carol 
Newman for her supervision (especially for her comments on econometric issues) and for shortening 
this chapter for the purposes o f publication as a joint paper.
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empirically estimate production functions for the sector, an exercise so common to 

other sectors o f the economy.  ̂ The main hindrance to this process surrounds the 

definition and measurement o f output which is complicated by its public good 

component and the role o f demand factors. The availability o f  data which allows for 

adequate controls o f these factors has prevented the literature from moving forward. 

In this study, using a new and extensive dataset for Gennan public theatre, the issues 

addressed mainly by Gapinski (1980) are re-visited with the aim o f testing his earlier 

results for the non-profit performing arts in both the US and the UK.

The data used to estimate the production function for German public theatres 

are original data and they were prepared especially for the purposes o f this chapter. 

All internal data for German public theatres applied in the following empirical 

analysis were transformed into electronic fonnat from the Theatre Reports made 

available to the public as hard copies by the German Stage Association. These data 

had also never been used in any empirical analysis o f this kind. ^

Chapter 2 is structured as follows. In Section 2.2 the peculiarities specific to 

the production in the performing arts sector are explored. Artistic output and the 

inputs required for its production are defined and the objectives o f perforaiing arts 

finns are discussed. Section 2.3 presents the theoretical model used to investigate the 

production technology o f German public theatres and presents a range o f testable 

hypotheses. The data are presented in Section 2.4 while in Section 2.5 the empirical 

model and results are discussed with the emphasis placed on analysing the producfion 

structure in the German public theatre.

 ̂ A number o f  studies have been approached from a cost function perspective. See for example 
Globerman and Book (1974), Lange et al. (1985); Taalas (1997).
 ̂ Similar data but independently obtained and for a shorter time period have been used so far by 

researchers in Gennany (Tobias, 2004; Miihlenkamp, 2001; Krebs, 1996). See also Footnote 4, 
Chapter 1.
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2.2 Technological Considerations in the Production of Artistic Output

2.2.1 Artistic Output

2.2.1.1 Definition and measurement

In general, the output is the net output F, o f  any com m odity w hich can be defined as a 

num ber o f  physical units. I f  m ore o f  the com m odity i is being produced than is being 

used as input, then 7, is positive num ber and we interpret it as output. On the contrary 

if  m ore is being used up then being produced, then Yj is negative and we define it as 

input in the production process (Cowell, 1986). For m ost firnis in the econom y, for 

exam ple in agriculture, prim ary industry or in m anufacturing, we can m easure the 

quantity o f  com m odities used and produced in physical units e.g. the num ber o f  cars, 

bushels o f  wheat, cubic m eter o f  gas etc. Therefore output is directly observable.

We can not observe and m easure directly the output o f  an artistic production 

process. In the perform ing arts com m odities used as inputs (e.g. artistic labour, 

equipm ent etc.) are transform ed into a com m odity which we can observe and measure 

only indirectly, for exam ple, the num ber o f  perfonnances given, the num ber o f 

separate productions, the num ber o f  seats/tickets available for a single production or 

finally the num ber o f  visitors or tickets sold. From this standpoint we can com pare the 

artistic output w ith products in the service or tertiary sector (Throsby and W ithers, 

1979). For m ost o f  the firms in the service sector com m odities produced m ust also be 

defined and m easured in indirect terms, for exam ple, the num ber o f  students educated, 

the num ber o f  patients treated, the num ber o f  packages delivered and the num ber o f 

guests served in a hotel.

The artistic output is defined as a “cultural experience” in term s o f  the num ber 

o f  visitors com ing to enjoy the artistic event. The artistic output does not occur until 

som eone experiences it and the contact w ith the audience is the essential ingredient o f 

the output o f  the perfonning arts. Thus, the output produced can not be stored for later
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consumption. The number o f separate productions could also be a measure o f the 

long-run output o f the firm (Throsby and Withers, 1979). An art company that 

produces only one play during a certain season length, produces only one cultural 

experience, while the company which produces two plays (“Hamlet” and “My Fair 

Lady”), produces two “units” o f  cultural experience. Nevertheless, since the output is 

demanded not by the audience as a whole but by every individual attending a 

performance, the number o f individual visitors represents the real measure o f it. In 

fact, the most common measure for artistic output used so far by economists in their 

models was the number o f  visitors or the number o f paid attendances (number of 

tickets sold) during a period o f time (Gapinski, 1980; 1985; Throsby, 1977; 

Globerman and Book, 1974).

The additional problem associated with the quantification of artistic output is 

its quality and diversity. Although quality is more important for estimating demand 

than production, it could be also reasonable to include some differences in quality 

when estimating production functions. In the performing arts enterprise, as in the 

service industries, the quality dimension o f cultural experience can be difficult to 

define. For physical commodities in other industries such as agriculture or 

manufacturing, it is easier to define quality o f the product by its colour, shape or level 

o f sophistication. Artistic output produced in the performing arts is very complex. The 

cultural experience can be different for every individual attending the theatre or the 

opera (Heilbrun and Grey, 1993). One may prefer to go to an unknown performance 

o f  an amateur group than to the finest well known perfonnance. The variations are so 

immense that no perfomiance can be regarded as being the same. In summary, it is 

impossible to include quality characteristics and differentiation criteria o f artistic 

product when we measure it as the number o f attendances. We interpret artistic output 

as “cultural experience” and this in turn depends on tastes and skills o f  the artistic 

interpretation o f every individual. This can not be influenced by the performing arts 

firm. However, one o f the possibilities to measure quality in the production o f artistic

In line with this interpretation artistic output can be neither a single performance nor the number o f  
tickets available for a single performance nor the total number o f  seats on offer. For detailed 
discussion on the demand affects in the output variable see Section 2.2.1.3  below.
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output is the quality o f the inputs used to its production, as these can be adjusted and 

influenced by the management. ^

2.2.1.2 Artistic output as public good

So far we have defined artistic output as a cultural experience. Since artistic output 

defined in this way can not be directly quantified, the number o f paid attendances can 

be used as an indirect but physical measure. However, we have to be aware o f the fact 

that this definition and this measurement are not complete, due to the fact that artistic 

output has a public good component. The arts in general and the performing arts in 

particular generate benefits not only to the people who attend the perforaiing arts and 

pay for the ticket, but also generate non-private benefits to those who do not attend. 

According to O ’Hagan (1998) there is a wide variety o f these benefits o f the arts and 

we can divide them in several main groups presented in Table 2.1. Non-private 

benefits are also the product o f a perfonning arts institution. For example, a 

performing arts institution is producing not only an individual cultural experience but 

also spiritual well-being for all the people in the country, such as national identity, 

social cohesion and national prestige. The artistic product promotes national culture 

and also international recognition. Furthermore ideas created in the arts are inspiration 

for television, cinema and industrial design. The arts may be used to celebrate the 

values o f society on the one hand and to confront, question and change these values 

on the other hand. Most people do not take part in artistic events and they may never 

attend a theatre perfonnance. They do not consume an artistic output in the physical 

sense but they still derive utility from its production and agree to pay taxes to support 

the arts. They derive the utility from knowing that a performing arts institution exists, 

partly because they may choose to attend some day in the future. Citizens o f  a 

community want often to maintain the artistic facilities as a cultural heritage for 

further generations. Furthermore the arts may play an important role for social 

improvement through the education of the citizens who participate in the production 

and consumption o f arts. Finally, the arts can produce economic spillovers, such as

 ̂The analysis on the importance o f the quality o f factors of production is presented in Section 2.2.23.
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increases in tourism or employment in the regions where they are based (Frey and 

Pommerehne, 1989)

We can not deny those non-private benefits to society coming from the 

production o f the arts and we can define them as positive externalities. Every person 

who does not buy a ticket for a performance will be excluded from the direct 

consumption of the arts. However even those who do not consume output in the 

physical sense may still derive utility from its production. Therefore the final artistic 

output incorporation o f these positive externalities is much greater than the number o f 

tickets sold during a period o f time. The difficulty with such non-private benefits is 

that they are not directly quantifiable, particularly at the micro level for each 

performing arts institution. Hence, it is not possible to measure the entire artistic 

product in physical terms. As a result, the estimated production function may not 

show the optimal production frontier as the classical optimization conditions will be 

irrelevant since output is underrated. The classical optimization principle for the 

profit-maximizing firm means that the firm will produce so much output until the 

marginal revenue gained from an extra unit o f output produced is equal to marginal 

costs necessary to produce this extra unit o f output. In the performing arts the positive 

external effects do not contribute to the increase in marginal revenue. The performing 

arts organisation can not maximise profits, even if  the purpose is to maximise the 

audience size, since positive externalities are not taken into account in its production 

decisions.

From this point o f view we must take into account that we can calculate only a 

part o f the artistic output produced, namely the number o f paid attendances, the 

number o f perfomiances or the number o f productions. We can merely examine the 

technology of the production o f individual and “physical” cultural experiences and 

not the whole production dimension o f artistic output. This may not hinder our 

analysis however, as the immeasurable part o f output will not affect the single firm ’s 

production technology. The public component o f the artistic output can be interpreted 

as a by-product o f  the artistic output, thus not affecting the technological 

characterisation. This means that the same non-private benefits could be produced
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with a potentially better more efficient technology. The technology is restricted to the 

maximisation o f paid attendances subject to cost restrictions if  they exist as such.^ The 

performing arts organisations may still not obey the classical laws o f production of a 

profit-maximising firm, even if  we ignore the public good component o f artistic 

output. Other economic and institutional factors could alter the incentives and 

objectives o f arts organisations.

2.2.1.3 Demand effects in the output variable

The production and consumption are strongly interlinked in the perfomiing arts 

industry when the number o f paid attendances is assumed to be the measure o f artistic 

output. For example, in manufacturing industries output is calculated as the number o f 

physical units produced and the quantity demanded is calculated as the number o f 

units sold. We are able to separate the amount o f output produced from the amount o f 

output consumed (at any time the amount o f output produced can be greater or 

smaller than the amount o f output sold). This is because in this sector output can be 

stored for the future. In performing arts as in other service sectors (e.g. health service, 

travel and airline industry) but also in some industrial sectors (e.g. electric power 

stations) output is being consumed at the same time as it is produced and it can not be 

accumulated for later consumption. Therefore, production o f artistic output is directly 

linked to demand and hardly separable from demand effects. We could assume that if  

we increase inputs in the production process and the production is organised in such a 

way that marginal product is positive, output should increase as well. But the increase 

in artistic output does not only depend on the quantity o f inputs employed and 

technical efficiency, but it also depends on whether the consumer is willing to come 

to the theatre or opera on that particular occasion. In other words, output produced 

depends on the quantity demanded. The demand factors include the quality o f the 

particular performance or particular production, the price o f the ticket, income of the

* It can be also the case that in the industry o f  the performing arts there are no cost/budget restrictions 
as the firm is subsidized by the state in form o f covered deficits.
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inhabitants in the region where the performing arts company acts, the weather, the 

number of tourists, marketing and transportation.

All these factors can effect the production of artistic output. Ignoring the 

demand effects can lead to a false interpretation of the supply curve. For example, 

Throsby and Withers (1979) and Throsby (1994) found that the number of tickets sold 

decreased at the end of the season and interpreted this as decreasing returns to scale in 

production. However, if the fall in ticket sales is as a result of a change in demand 

side factors leading to a fall in consumption, the technology may actually have 

constant returns to scale. Heilbrun and Grey (1993) used the number of seats available 

for sale as a measure o f output avoiding the overlap between supply and demand 

factors. However, this definition of output is not consistent with our previous 

interpretation of artistic output as a cultural experience which occurs as a result of 

direct contact with the audience.

The problem of demand effects is twofold. There can be an opposite effect of 

demand because the amount of artistic output produced is restricted by the fixed 

capacity of venue. It may namely happen that greater demand will not be serviced 

because of the restricted number of theatre seats and leading to less artistic output 

being produced than could be.’ As a result, in supply side analyses of the kind 

conducted in this paper, factors that normally only appear in demand side studies are 

also of relevance. In general, because of the demand effects we can not ensure the 

efficient use of technology and the right employment of inputs will generate a 

sufficient level of artistic output to cover the costs of production. However, in 

estimating the production function, the demand effects have the same exposure as in 

other enterprises from service sector, mentioned already. In any case the amount of 

output produced equals the amount of the output demanded. Therefore, the demand 

effects seem to be not as problematic for estimating direct production ftinction as they 

belong to the technology characteristic of performing arts enterprises. This 

characteristic can be covered by appropriate functional form of production function

’ The same capacity problems may face airline industries who can provide too many or too little seats 
for passengers on a route.
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which will be subject to debate in Section 23.2.2. However, the estimation results 

should be interpreted more carefully when they are used to derive cost functions or 

supply curve for performing arts.

2.2.2 Factors of Artistic Production 

2.2.2.1 Production horizon

Before estimating a production function for artistic output it is important to decide 

whether we want to measure a short run or long run production function. We describe 

the technology as a list of feasible production plans which set the optimal output that 

can feasibly be produced. We distinguish between production plans that are 

immediately feasible (in the short run) and those that are eventually feasible (in the 

long run). Factors of production constrain the technology. In the short run there are 

some factors that are fixed and because of them we can not increase or change our 

production plan. In the long run all inputs are variable allowing us to adjust our 

production plan. Classical production theory provides a very simple segregation of 

inputs: labour which is variable in the short run and capital which is variable in the 

long run. However, this assumption has been found to be inaccurate for empirical 

research of real production functions and especially for production of artistic output.

For any firm, short run production is defined as a situation where some of 

inputs are fixed and for this reason the production plans can not be changed. In the 

performing arts the production plan relates in the short run to singular productions or 

performances during a year or during a particular season. Each separate production 

has a prearranged repertoire and contains numerous performances. Perfomiances are 

repetitions of a certain play requiring a replication of the production process. Artistic 

output can not be extended or increased during any one perfonnance using additional 

inputs as they are fixed for a single performance. We can treat then a single 

performance as a short run production process because during this time all inputs are 

fixed and artistic output can not be adjusted (Throsby, 1977). However, the artistic 

product can still vary as the number of cultural experiences depends on demand
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factors, mentioned already, for example; weather, transportation, advertising or other 

exogenous demand shocks. We can draw the production function for the very short 

run as a vertical line constrained with the horizontal line which shows the maximum 

capacity o f venue. The output can vary within the given capacity o f seats from zero to 

maximal capacity. The marginal product function will also be in this case a vertical 

line because the rate o f change o f output will be infinite.

Apart from a single performance we can consider also a separate production 

which can last from a few days to several months. This period can also be regarded as 

a typical short run production process for artistic output as during this time some o f 

the inputs are variable. These are for example labour (actors), help staff, energy and 

materials used in the course o f each performance, etc. These factors vary during a run 

o f a particular production and they are directly related to the number o f performances 

given. Furthermore, the number of paid attendances depends directly on the number 

o f those performances. Therefore the artistic output increases in the short run with the 

number o f performances and hence the usage o f the variable inputs increases. The 

exception for this rule is when the length o f a season is predetermined and all factors 

used for the single production are included in contracts before the production takes 

place so that these inputs do not vary. Otherwise the short run production function is a 

function o f these variable factors. Fixed factors are all inputs needed to prepare a 

particular production o f performances, for instance rehearsal time, materials, 

costumes, administrative and management work and capacity o f venues.

As the production plan can be changed in the long run, all inputs are variable. 

For a performing arts organisation it will be the period o f time during which the 

number o f  different productions can be planned and changed that all inputs will vary. 

We can adjust the employment o f all inputs which are required for the preparation of 

several productions. During this time the capacity o f venue may also change. 

Different venues can be exchanged, extended, merged or rented. Labour contracts and 

agreements can be signed, extended or breached. The long run o f a performing art 

fimi in this context is the length o f a season (usually one year). The length o f the long 

and short run may differ depending on characteristics o f  the firm and the institutional
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situation in which the performing arts finn operates. Finally, we can also look at the 

very long run which is extended over the whole life time o f the firm, such as several 

years or even several decades. During this time it is perhaps useful to assume that the 

technology o f the firm can change. It should be noted that technological progress in 

the performing arts sector is rare. If  technological progress exists, it will represent 

changes in tastes and fashions.

2.2.I.2 Classification o f  factors o f  production

As with most types o f firms, in the performing arts we can broadly classify inputs 

between labour and capital. In the literature two distinctions have been made between 

different inputs needed for production o f artistic output. Gapinski (1980) divided 

them into primary and secondary factors o f production while Throsby and Withers 

(1979) differentiated between operating and investment capital (fixed and variable 

inputs). Both classifications o f inputs are presented in Table 2.2.

According to the first classification o f inputs an artistic performance could not 

take place without artists. Hence the labour o f artists is the most important factor in 

the production o f artistic output. Without actors, dancers, singers, playwrights, 

designers, instructors, artistic managers and artistic technicians etc. there will be no 

art. Artists can be classified as primary labour inputs and can be divided into 

performing and artistic-creative labour. The performing labour such as actors or choir 

members, are not only an instrument in producing a final good. They are also the end 

product in the perfomiing arts production (Throsby, 1977). Thus, artistic output can 

never occur without the perfomiing labour. Apart from artists, there are also 

secondary labour inputs. In contrast with the primary inputs they may have a small 

impact or even no impact on the production of the cultural experience. These labour 

inputs are maintenance and administrative staff, further technical and additional house 

staff (ancillaries), such as ushers, box office and help staff, front-of-house staff, 

cleaning personnel and stage hands.

Capital resources are also important for the artistic production process 

although they are not as fundamental as labour. Capital can also be differentiated by
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primary and secondary resources. The borderline between the two types o f  capital 

inputs is not well-defined and must be set from case to case. In general, we can define 

capital resources as primary, when they have a direct influence on the production of 

the artistic output. These inputs can be all operative capital inputs, for example, props, 

sound equipment, musical instruments, decor and costumes, stage machinery, lighting 

rigs, electrical gear, energy, property rights, scripts and royalties. Even if the primary 

capital inputs are not as important as labour, the artistic production can also not take 

place without them or the quality o f the perfom ance will be questioned. These 

primary capital factors may play an important role to retain quality standards. Thus, 

we can define primary capital as inputs which influence the artistic output more 

directly or to greater extend than the other capital inputs, called secondary capital. 

Accordingly to this definition, secondary capital inputs may include other capital 

assets and capital stock (e.g. building facilities provided for the audience, stage, 

fitting rooms and other venues and associated facilities) and investment capital (e.g. 

books collections and libraries, publications and marketing services). Nevertheless, it 

should be emphasised that each audience member can experience a cultural event in a 

different way. It can happen that a lot o f capital is involved in a particular production 

but not large audiences attend because o f the low quality o f the play performed by 

actors.

The classification between primary and secondary inputs is useful when 

artistic output is defined in terms o f “cultural experiences”. This classification is also 

appropriate for estimating long run production functions since it does not differentiate 

between variable and fixed inputs. Whereas in the long run all inputs are variable, 

they still may differ in their impact on output, as they can affect it directly (such as 

actors and costumes) or indirectly (such as technical and help staff).  ̂ However, the 

above classification o f inputs does not tell us directly about the flow o f services and 

variable and fixed inputs can not be isolated. For this purpose another inputs 

classification approach was applied by Throsby (1977). He divided inputs into

* This especially holds for drama productions which do not have to involve extensive usage o f  support 
inputs.
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investment and operating capital. The first group o f inputs is used to set up an artistic 

production process and it must be committed before any artistic output takes place. 

The labour o f directory (calculated on a basic fee), rehearsal time, usage o f facilities, 

designs, initial copyrights or royalty advances, materials and labour used in making 

sets and costumes, administrative work etc. The investment capital can be regarded as 

all day-to-day running processes and as fixed in the short run. These are traditional 

“set-up inputs” involved in mounting a production. The operating capital can be also 

defined as variable inputs in the short run. This group o f inputs is used in the 

production process once the production has been opened. They are, for example 

materials and services used in course o f each performance: programmes, labour o f 

actors, singers, musicians, technical staff, house staff and energy used during this 

time. The approach o f segregating inputs into investment and operating capital has a 

lot o f  advantages. Firstly, we can separate variable and fix inputs. Secondly, 

information about the processes in which each input is involved and used, is 

identifiable. We can use real flows o f commodity usage, such as the number o f man 

hours for rehearsal, the number o f programs needed during one perforaiance. Using 

this information allows to calculate real values for each group o f processes. Such 

classification of inputs requires a detailed data set on perforaiing arts organisations. In 

particular the information on allocation o f resources is needed, for example on 

distribution o f labour between administration and directory staff, between preparation 

o f production and presentation o f production itself, rehearsal time etc. This 

information is usually not available in performing arts organisations.^

On the whole, because o f the insufficient amount o f statistical data, in the 

empirical analysis o f production function the classification between primary and 

secondary inputs will be preferred. This differentiation is rational for estimating long 

run production function as during this period all inputs are variable and the concept o f 

inputs flow can be approximated and both classification methods converge together.

’ The performing arts organisations could have better data if  they have a planning or controlling 
department, a common set-up in private firms to control costs (for instance measurement o f  variable 
and fixed costs and costs as processes) and to improve internal processes.
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2.2.23 Measurement o f factors o f production

As already discussed, for the estimation the production function the information on 

the real input flow should be used, where possible. Very often, the only way to 

measure factors of production is to use the financial data and transfonn them into real 

labour and capital values. Furthermore, some quality components o f the inputs should 

be measured if possible.

The real labour inputs flow could be computed using the concept of man hours 

(Gapinski, 1980). Man hours show the real labour time of the employees in a theatre 

and they can be measured, for example, on a monthly or on a yearly basis. If there 

exists no real data on man hours (rehearsal time, time tables for different employees 

in t h e a t r e s ) t h e  simplest way of indirect measurement of man hours would be using 

full time employees numbers. The number of employees shows the real usage of 

labour and they are straightforward to measure. The number of employees is 

appropriate to use only when the assumption holds that each member of staff in the 

theatre has a full-time contract of employment on a regular basis. Furthennore, there 

can be no over hours carried out by the theatre workers." Thus, assuming full-time 

employment on contractual basis and that all employees in every examined theatre 

work approximately the same amount of hours for the whole year, the number of 

employees is analogous to man hours. The assumptions however may not be very 

realistic for performing arts organisations, especially for performing labour.

The second and better way to obtain indirectly man hours is converting data on 

personnel expenses. The personnel expenses in a period of time can be divided by the 

average wage rate per hour in this period. Thus, having information on different wage 

rates for different groups of employees in a performing arts enterprise, we can 

calculate man hours. Wage rates represent hourly earnings of the employee. The 

condition for using this type of measurement is that there exist such wage rates for

Such data would be only available i f  every performing arts organisation would prepare internal 
employment statistics in the accounting department and these were then announced.
" This would mean that each employee works for example 40 hours a week, 160 hours a month and 
approximately 1920 hours (160*12) a year. For e.g. 50 employees, it will equal to 96000 man hours 
(1920*50) in a year.
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each particular year and particular group o f employees. The wage rates should include 

besides the basic salary also overtime payments and all other benefits paid to the 

employees and workers during the year. In such a way calculated man hours will 

show the real amount o f working hours and can approximate the flow of labour inputs 

better than personnel numbers.

Using personnel expenses data to measure labour inputs has also the added 

advantage o f incorporating the quality dimension. This is important particularly for 

artists who create the final product. According to Andersson et al (2006) the quality o f 

artists can be decomposed into two dimensions. One component is the objective 

technical quality which can be judged by skilled professionals such as artistic 

managers and directors. The second dimension can be judged only by individual 

visitors to the performance and as such is unobservable. The first objective dimension 

o f the quality can be captured using personnel expenses, as we can assume that more 

talented artists earn more. Tobias (2003) finds that the marginal returns o f artistic 

expenses are positive in tenns o f quality. Thus, it is reasonable to assume that the 

quality o f artists (as judged by such professionals) will be reflected in their salaries. 

Dividing the expenses by the average wage rate for all artists gives a measure of 

‘quality adjusted’ man hours. Such man hours will however only measure the 

differences in quality within a specific theatre and not the differences between 

theatres.

To find real capital flow, the expenditures on capital inputs can be used. 

Numerous capital indexes and deflators can transforai the expenses on capital inputs 

into real capital series. To find real values, nominal series can be divided by available 

price deflators. For deflating the nominal series into real series the quantity indexes 

should be taken into consideration as these incorporate not only differences in prices 

but also differences in quantity. If  quantity indexes are not possible to obtain, a 

detailed distinction between relevant indexes for capital inputs leads also to more 

accurate capital measurement. It is also possible to look for proxy variables which 

also express capital in the perforaiing arts institutions. These could be the number o f 

venues or the capacity o f different venues, measured by the number o f seats. Such
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proxy capital variable could measure the capital stock for performing arts. As for 

capital inputs, it is rather difficult to include quality components in their 

measurement.

The concepts o f measurement o f inputs depends on data availability and 

quality on the one hand and on the special characteristics o f examined performing arts 

organisations on the other hand. If  there is no direct information available on real 

inputs flows, it is still possible to compute real values indirectly and the commodity 

usage in the performing arts can be captured. It should be acknowledged that 

transforming real values from financial data will only lead to an approximation to the 

inputs used. The discussed objective quality dimension o f the inputs can be measured 

with limitation depending on data and subjective dimension can never be captured in 

any measurement method.

2.2.3 Firms Objective Function

The classical assumptions on firm ’s objectives are not plausible for performing arts as 

these are usually non proprietary. This is because the management o f  the performing 

arts firm should aim to reduce the market failure. Non-profit performing arts firms are 

very often regulated by state, heavily subsidized or donated or they are run solely by 

government in order to secure sufficient production o f artistic output -  the fin n ’s 

objective. This objective is however not clear and this also may be reason why 

standard production theory may not apply for performing arts.

It should be also noted that changing ownership and imposing public 

regulations does not solve the identification problem o f objectives o f a performing 

arts organisation. This is traced back in the characteristics o f the artistic output. 

Theoretically, we can at least assume that a performing arts organisation will 

definitely not aim to maximise the profits but to maximise the production o f artistic

It can be also assumed that the more capital inputs (especially primary capital) are employed the 
better objective quality an artistic product will have. The subjective dimension as for labour inputs can 
never be measured and influenced by the performing arts management.
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output subject to costs/budget constraint. The latter may result from the governmental 

regulations or donation/subsidizations limits. However, if  the management o f the 

performing arts institution does not aim to maximize revenue but to maximise 

production o f artistic output how exactly can be defined the objective o f perfonning 

arts finn? If  artistic output is interpreted as “cultural experience”, we could assume 

that the objective o f the performing arts firm is maximising the audience size.

On the other hand not only the audience size is important as the non-private 

benefits coming from arts production must be secured as well. The variety and quality 

o f performances is also very crucial and the ticket price should be appropriate to the 

produced quantity and quality o f artistic output. To examine the technological 

characteristics these goals (connected with producing artistic output as a public good), 

can not be quantified. The merit good character o f artistic product does not allow for 

the exact specification o f these goals and the management o f a performing arts firm 

have difficult tasks to perfomi. There is also no solution to the problem on how a non

profit performing arts organisation wants to optimise the production regarding the 

costs constraints and with regard to price o f the ticket. Hence, if  the objective o f a 

performing arts firm is the maximisation o f audience size, then the question which 

arises is to what extent should it be maximised? What is important, is that the 

constraints o f a non-profit firm are not given by the market but by the budget 

available. Whereas the constraint for a profit-maximising firm is market price, there is 

no rational criterion for a non-profit perforaiing arts firm.

The conclusion can be made that the problem of defining exact objectives for a 

performing arts fimi lies again in the definition and the measurement o f artistic 

output. Relying on indirect measures o f artistic output, such as the number o f visitors, 

number o f performances or number o f seats available for sale, it is appropriate to 

assume from the technological point o f view that these are also objectives o f  a 

performing arts organisation. Undoubtedly, attendances is one component o f the 

artistic output and so the objective o f the management will be - to greater or smaller 

extent - maximisation o f audience size subject to given budget constraint. It is rather 

unrealistic that the only goal o f performing arts organisation will be solely option
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demand for future generations or economic spillovers. No artists would like to 

perform to empty an audience and no management would like to lead such a firm. 

Nevertheless, because o f other goals which must coexist with the maximisation o f 

attendance as indefinable components o f artistic output, the production technology in 

the performing arts may differ from the usual case. The difference can be captured by 

the fiinctional form o f the production function.

2.3 Model of Production Function

The purpose o f this study is to review the characteristics o f the technology used in the 

production o f performing arts. This will be achieved by estimating a production 

function, appropriately specified to take into account the non-standard features o f 

production associated with the performing arts. In this section, these non-standard 

features are presented and the number o f hypotheses about the underlying technology 

is posed that will be empirically tested in Section 2.5.

2.3.1 Testable Features of Technology

2.3.1.1 Sign on the marginal product

The marginal product o f an input Xj (MP^j) is the rate o f change in output as a result 

o f a change in Xj holding all other inputs constant. Accordingly the marginal 

product o f artistic output is the rate o f change in the number o f  attendances as 

additional amounts o f input / are employed holding all other inputs constant.

A common feature o f most production processes is the law o f positive and 

diminishing marginal product. As long as we have monotonic technology, output will 

increase in the short and long run, as we increase the amount o f one factor holding 

other factors constant. Hence, the marginal product will be positive. The increase in 

output, however, will diminish as the amount o f the factor, which has less other 

factors to work with, increases. Thus, the marginal product will be positive but

Algebraically it is denoted as the first derivative o f  output Y with respect to input X,.
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diminishing so that the rate of change o f marginal product (^MP^i) will be negative. 

This implies that after some point during production, when we employ more and more 

o f one input holding others constant, output begins to decrease and the marginal 

product becomes negative. According to the law o f diminishing returns the firm acts 

in an economic region where the marginal product is exactly positive and 

diminishing. Graphically it means that a firm acts in the region where isoquants are 

downward sloping. I f  a firm employs a factor when its marginal product is negative, 

the technology will be inefficient.

There are some sectors o f economy where the law o f diminishing returns does 

not hold, at least in the short run. Given the nature o f perforaiing arts, there may also 

be different constellations o f marginal product for different types o f artistic output. In 

the very short run, during a single performance, the marginal product may be infinite 

because every input remains constant and artistic output can not be changed. The only 

factors that can influence the number o f attendances are demand effects.

In the short run, during a single production period, the interpretation o f 

marginal product is twofold. Firstly we could postulate that it will be positive for 

primary and variable inputs. The number o f performances for a single production can 

be increased by employing more actors, singers, technicians, energy etc. which are 

used in the course o f each performance. The increase in the number o f performances 

may increase the artistic output - the number o f visitors. We could also assume that 

the marginal product will diminish at the end o f the season due to demand effects 

(Throsby, 1977; 1994). Demand tends to fall at the end of a season as most visitors 

will attend the production at the beginning o f the season.'^ Secondly, it may be 

possible for the production o f artistic output to contain regions o f negative marginal 

products due specifically to demand effects. For example, if  a performing arts firm 

decides during one production to give more perforaiances and thus employs more

This means that the first derivative o f  output Y with respect to Xj is positive while the second 
derivative is negative.

We could say that purely technically the marginal product is positive but constant in the short run. 
Namely, we can not increase the technical productivity o f  artists and materials used for the 
performance. Every performance is a repetition o f  the same production process and thus marginal 
product for primary inputs is neither diminishing nor increasing but constant.
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variable inputs but nobody attends these performances, the marginal product will be 

zero or negative. In fact this will be the case wherever the venue is not operating to 

full capacity since inputs cannot be adjusted, that is, the visitors that do attend cannot 

enjoy the cultural experience with less artistic labour or less energy and materials 

used. Since secondary inputs are not necessary to produce an artistic performance 

their marginal product could be positive or negative depending on demand factors. 

The artistic output can rise even if  these inputs are set to zero (Reinhardt, 1972). 

Secondary inputs such as support staff (e.g. box office assistant, ushers, parking lot 

attendants) may have impact on the quality o f the artistic performance, suggesting that 

their marginal product could be even increasing. They ensure that visitors enjoy the 

performance in a relaxed environment, for example they coordinate the processes 

before and after performances and during the breaks.

In the long run all inputs are variable and as such we can assume that the 

capacity o f the venue, labour and other capital used to set up single productions can 

be adjusted. Thus we might expect that firms will operate in the economic region of 

the isoquant where marginal product at least for primary inputs such as artists is 

positive and diminishing. However, demand effects will determine the sign on the 

marginal product, similarly as in the short run. Increasing the labour o f actors through 

more rehearsals does not guarantee a greater attendance number. On the one hand, 

artistic output depends on demand effects and demand depends on the quality o f the 

artistic output produced. Thus, increasing certain inputs such as rehearsal time, usage 

o f materials, costumes, labour o f technicians, directors and other primary labour 

inputs will increase the quality o f output and thus the amount o f artistic output 

produced and the marginal product o f primary inputs can be positive. However, there 

is no guarantee that this will be the case; the extent to which output will increase will 

depend on demand factors. As in the short run, the marginal product associated with 

secondary inputs could be positive, zero or negative and it can be also increasing.

In this context, the performing arts can be again compared with the airline industry where very often 
an airline uses too large plane for the route (Truett and Truett, 1984).
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Another reason that the law o f positive and diminishing marginal product 

could not hold for both short and long run production is linked with the public good 

character o f artistic output. The theatre management may be motiviated not only by 

maximising the attendance number but also by “cultural values” o f exposed 

productions. For this reason, the presented performances may not be very popular or 

classical and very well known plays may be run much too often. The demand for 

these plays may be small and the capacity o f theatre venues may be not ftilly utilised. 

The production plans o f theatres may not be flexible enough to adjust changes in 

demand during the particular production season. Finally, there may be not many 

performances staged in a theatre during a single production and the inputs may be 

used for other purposes or they may not be utilised at all. The last case can be true in 

the short run, when some inputs are fixed (theatre employees with permanent 

contracts) and they can not be adjusted when no perfomiances are run.

In summary, many different marginal products constellations are possible in 

the performing arts as they depend on the numerous factors explained above. 

Gapinski (1980) found that despite these irregularities the law o f positive and 

diminishing marginal product hold in the long run at the mean for primary inputs 

whereas for secondary inputs it is usually positive and increasing.

2.3.1.2 Value o f  marginal product

The conclusion from the previous discussion is that we do not know in general 

whether the marginal products o f inputs employed in the performing arts 

organisations are positive or negative. Even if the marginal product o f inputs used in 

the artistic production process is positive, it may happen that the inputs are being used 

excessively. This can result from the fact that behaviour o f the performing arts firm 

may not be profit-maximising. To prove this fact we can compare the marginal 

product with the factor prices. In the case o f perfectly competitive factor markets a 

profit maximising firai will produce the optimal (profit maximising) level o f output 

such as that marginal revenue (MR) = market price (P) = marginal costs (MC). P is 

given and is also the marginal revenue for the individual perfectly competitive firm.
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The marginal cost o f production is given by the extra outlay o f an input Xj necessary

P P
to produce an additional unit o f output.'^ That is, MC - — P - — — <^

MP̂  ̂ MP̂^

P̂  -  P- MP^  ̂ which implies that the factor price is equal to the value o f the marginal

product (marginal revenue product) o f that input. If this does not hold (in other words 

if  the marginal product is smaller than the ratio o f the factor and output price), then 

even if  the marginal product is positive, inputs are being used excessively. The profit 

maximising firm will not hire the factor if  the price o f this factor is greater than the 

marginal revenue product. In fact Gapinski (1980) found that both capital and labour 

inputs were used excessively in the long run production o f non-profit performing arts 

firms. He compared the marginal products o f different labour and capital inputs with 

ratio o f  input prices to ticket prices. For all inputs the marginal product o f these inputs 

was smaller than this ratio.

The reason that performing arts organisations can use inputs excessively can 

be twofold by assumption that the factor prices are given (competitive factor market). 

Firstly, the marginal product can be too small. Thus, there are too many inputs 

employed to produce the level o f output given (the same output level could be 

produced with less inputs) or too little output is produced with the level o f inputs 

given (with the same amount o f inputs more output could be produced). Because of 

the lack o f profit motive, performing arts organisations do not minimize costs subject 

to a given quantity o f artistic output. Furthermore, they may do not behave rational as 

they may not maximize the attendance subject to cost/budget constraints (given by 

public subsidies) because o f public character o f their product. Caution, however, 

should be exercised in interpreting such a result. It is also likely that the ticket price o f 

a non-profit perfom ing  arts firm will not be the market price that would be chosen by 

a profit maximising firm. Thus, the reason for the inequality in the above relation can 

be that the ticket price in the perfomiing arts is lower than the market price o f  a profit 

maximising firm. In summary, the value o f the marginal product depends not only on

We analyze here the long run production o f the firm as we assume all inputs are variable.
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marginal product but also on the price o f ticket. The interpretation o f the results will 

depend on the institutional setting o f performing arts organisations and thus on their 

set o f objectives they have to fiilfil.

2.3.1.3 Returns to scale

Returns to scale show the change in output resulting from a change in all inputs by the 

same proportion. Thus, they explain relationship between output and all inputs in the 

long run when all factors are variable. The resulting output may increase by the same 

proportion, more than proportionally or less than proportionally than the input 

increases. These three basic outcomes can be identified as constant, increasing and 

decreasing returns to scale respectively.

The economic justification for returns to scale is not simple. The increasing 

returns to scale are rather effect o f economies o f  scale which can be derived from the 

specialisation, explained by the “division o f labour” argument. If  we add more labour 

and more machines to the production process, each machine and each worker can 

specialise in a particular task in a production process performing with greater 

precision and in shorter period o f time. In this way output can increase more 

proportionally than increase in inputs. The ability to split tasks and to specialise 

production to yield increasing returns is possible in the production o f artistic output, 

not only for the capital and secondary labour inputs but also for artistic labour. For 

example, by increasing the number o f artists employed specialization in different 

performances can occur. These performances can be re-run very often allowing the 

artists to perform with better quality, automatically increasing more than 

proportionally the number o f attendances. Another example o f scale economies in the 

production is that up to some point an orchestra can play more concerts without 

investing in more rehearsal time and other labour (administration work) and capital

It is important if  a performing arts firm maximises profits (minimises costs subject to output) or at 
least maximises output subject to cost constraint and if  the factor and good markets are competitive or 
monopolistic.

If successive equal increments o f  all inputs produce successively smaller increases in output, we 
have decreasing returns. If they yield equal increments in output we have constant returns and if  they 
yield increasing increments in output we have increasing returns to scale (Elstrin and Laidler, 1995).
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inputs (facilities, m aterial costs etc). H ence, it can perform  the same m usic more 

tim es i  w eek not using the investm ent capital (H eilbrun and Gray, 1993).

Such specialization w ould norm ally require a m ove from  small to large scale 

production. As for the perforaiing arts, to achieve large scale production, the theatres 

need to concentrate on larger audiences. This is obviously possible in the perforaiing 

arts organisations by re-running/repeating the perform ances w ith the same repertoire. 

Even an orchestra com pany can specialise in concerts which concentrate on 

standardized, sim ple pieces w hich are repeated very often. This specialisation, 

however, lessens the repertoire choice, for exam ple it involves sim ple and fam ous 

productions w hich attract large audiences. I f  a theatre com pany is non-profit and one 

o f  its objectives is repertoire diversification, then there is no possibility for econom ies 

o f  scale and as such increasing returns to scale. Thus w hile technically possible, it 

w ill dipend on the nature o f  the perform ing arts organization and its objectives. Scale 

economies o f  this kind w ill only be possible up to a certain point since output for each 

perfoim ance is constrained to the capacity o f  the venue. For exam ple, if  all inputs 

used :br a perform ance are doubled, output can only be increased to its m axim um , 

given by the auditorium  size. O utput w ill also be constrained by dem and and thus to 

the population in the particular region w here the perform ing arts firm  is located. 

The size o f  the m arket m ay be insufficient to fully exploit the available scale 

economies.

As for decreasing returns to scale, tw o possibilities have been discussed in the 

literature (Shone, 1981). The m ost com m on effect on existing decreasing returns to 

scale is the coordination problem  in m anaging the production on the large scale. 

W her output grows, m anagem ent becom es unable to m ake right decisions because 

m ore infonnation  is being lost in the decision process. H ow ever, the m anagerial 

failur; argum ent is not very legitim ate as it implies that the m anagem ent rem ains a

Whm we compare the production o f  performing arts with the airline industry, we will find that there 
is fixel capacity for every flight. However, there is possibility to increase not only the number o f  
airplaies and flights but also the number o f  directions. The last advantage is not relevant for 
perfoming arts which primarily act in a particular region. In fact, Globerman and Book (1974), found 
that th; most important factor for scale economies are touring activities o f  orchestras companies.
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fixed production factor in the long run. Although, there are managerial problems in 

the performing arts, they are captured not by decreasing returns to scale but rather by 

diseconomies o f scale production. The second reason for decreasing returns to scale 

can arise from environmental constraints. We have already noticed that limited venue 

capacity and market demand can reduce the scope for scale economies in the 

production o f artistic output. If  we assume that such environmental constraints (e.g. 

region and population) are exogenous and fixed then as the number o f performances 

increases infinitely decreasing returns to scale will eventually set in.

In principle, the returns to scale in the performing arts from pure technical 

point o f view are constant as in other economic sectors. According to the law of 

physics we can always duplicate the product while duplicating all the inputs o f 

production. Specifically, decreasing returns to scale is hard to justify technically 

because every element in the production can be always identically replicated. Thus, 

the nature o f the returns to scale in reality will depend on economies and 

diseconomies o f scale. We can have increasing returns to scale in the performing arts 

which are effect o f specialization and scale production. The decreasing returns to 

scale depend on the interpretation o f inputs o f  production such as theatre 

management, capacity o f theatre venues and environmental factors. In conclusion, it 

is possible that the production in the performing arts displays both increasing and 

decreasing returns to scale. Both are effects o f scale production. For this reason the 

returns to scale can change for different amounts o f  inputs employed, thus they can be 

variable and it is not possible to make exact assumptions about them.

2.3.1.4 Substitutability between factors o f  production

The partial substitutability between two factors o f production is measured in teniis o f 

the marginal rate o f technical substitution (MRTS) and the elasticity o f substitution. 

The first measure is calculated as the ratio o f the marginal products o f two inputs. The

This contradicts the definition o f  returns to scale. It does not longer mean “returns to scale” in its 
ipure technical sense but rather diminishing marginal productivity which is quite different concept.
"  Table 2.3 presents examples o f  possible economies and diseconomies o f  scale in the performing 
arts.
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partial direct elasticity o f substitution for two factors o f production is more 

convenient for empirical studies as it measures the percentage change in the marginal 

rate o f technical substitution to the percentage change in the input ratio. The higher 

the elasticity the more substitutable are factors o f production.

In general, the longer the period o f production the more substitution between 

different inputs is possible as more and more inputs are variable. For the production 

o f artistic output in the short run the elasticity o f substitution will be low because we 

can not substitute primary labour inputs during a run o f a single performance or a 

single production. The technology is such that the inputs are perfect complements so 

that they can not be substituted. For instance, we can not imagine Hamlet without an 

actor playing the part o f Hamlet. We also can not substitute a playing actor with 

ancillary or administrative staff On the other hand, not all primary labour inputs are 

real complements. We could, for example, substitute capital for labour during a drama 

performance when using recorded music instead o f real orchestra. The play 

“Macbeth” could be perforaied without some actors or by not using elaborately 

decorated scenery. For this reason, the substitution between labour and capital is only 

possible as long as the quality standards o f  the artistic output are maintained and the 

cultural experience continues to be enjoyed by the visitors.

The assumption o f limited substitutability between factors o f production can 

be relaxed in the long run when the production plan can be adjusted and different 

plays can be chosen. Different productions will require different inputs so that a 

performing arts institution could substitute, for example, more labour intensive 

productions for more capital intensive productions (Gapinski, 1979). Furthemiore, 

there is also the possibility o f substitution not only within the productions but also 

within different art forms. A performing arts firm could substitute more labour 

intensive productions such as operas or symphonies for theatre, musical theatre and 

chamber orchestras performances as more capital inputs can be employed to produce 

the latter art forms.

Moreover, in the production o f artistic output, we could also use to some 

degree the media, for example, television, film, radio and records. To the extent that
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individuals are satisfied with such media performances, the performing arts firm may 

substitute away from live performance, reducing in this way the number o f 

performances and substituting towards more capital intensive inputs (Withers, 1977). 

The substitution possibilities are limited if  the quality and variety o f the performing 

arts should be preserved. In the last case, however, the substitution does not have to 

mean that the quality o f the performances will be neglected. The modem technology 

could be used to promote performing arts to a wider audience.

As for secondary inputs, we can assume that they are usually substitutable in 

the long run. For example, we can substitute administrative staff for secondary capital 

inputs by employing less administrative workers and purchasing more office 

equipment. The substitution between these types o f inputs can be compared with 

production technologies in other industries. Secondary inputs, such as investment 

capital or capacity o f venue, can also be substituted for primary inputs. For instance, 

the available capacity o f seats for the audience could be increased reducing the 

number artists to retain the same level o f production.

Summing up, the substitution possibilities in the performing arts can range 

from very small factors substitutability (such us between primary capital and labour) 

to very large substitution possibilities (such as between live performance and media). 

The substitutability possibilities change also with the length o f the production period. 

It can be concluded that the substitution possibilities are variable in the perfoniiing 

arts and they do not belong to constant elasticity o f substitution technology.

2.3.2 Choice of Production Function 

2.3.2.1 Cobb-Douglas production function

As discussed in the previous section, the production technology underlying the 

performing arts can display very different characteristics to that o f other economic 

sectors. The perfomiing arts can have for example negative marginal product or 

decreasing returns to scale at different stage o f production. Furthermore it cannot be

Greater capacity produces automatically more audience by the assumption that the theatre house will be 
filled and the repertoire and the quality o f  the performances will be not affected.
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explicitly assumed that the technology for perfonning arts companies does not change 

during the production process. The technology characteristic depends on the nature o f 

artistic output, the inputs used and on the objectives o f the performing arts firm. Thus, 

the technology in the performing arts might not be necessarily represented by 

homogenous, “well-behaved” (convex and monotonic) and CES production 

functions which impose urmecessary restrictions on their parameters. The properties 

o f such production functions and their disadvantages when estimating it for 

performing arts organisations can be explained on the example o f Cobb-Douglas 

function (Cobb and Douglas, 1928). This flinctional form is one o f the most common 

used in the theory o f production.

Cobb-Douglas function presupposes that the marginal product will be always 

positive. Thus, the technology is monotonic when always more o f any input will 

generate more output and production always occurs in economic region. Graphically 

isoquants for input pairs are downward sloping with positive marginal rate o f 

technical substitution. Additionally, isoquants are always convex toward the origin as 

the marginal rate o f technical substitution between any inputs pair is decreasing. To 

see these properties o f well-behaved technology, we can derive the basic properties o f 

Cobb-Douglas function that can be written in the following general fonn:

r  =  i= i , ........ ,n

where Y is the output, c is a constant term, Xi  are n factors o f productions and are 

coefficients. The marginal product o f input Xj  o f Y  is equal to:

— c • X," = ^ Y  .The rate o f change o f marginal productdX.  X,. ' j > j

, d^Y dMP̂  « ,(« ,- ! )  a X a , - \ )  ^
euqals; AMP,, p ------Thus the

marginal product o f a factor Xi is always positive. The uneconomic region where

CES: constant elasticity o f  substitution.
Throsby (1977) estimated for the first time the production function for performing arts using Cobb- 

Douglas production function.
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marginal product is negative (that a,<0) is automatically ruled out. Such properties 

guarantee that for all finite amounts of inputs, the estimated coefficient a, will be 

greater than zero. In previous analysis a lot of examples have shown that assumption 

o f positive marginal product can not be always true in the performing arts. Firstly, in 

the performing arts there are unavoidable demand effects in the production process 

when the artistic output is measured as the attendance number. Very often it may 

happen that many inputs have been employed to produce a performance but not many 

tickets have been sold. Secondly, performing arts are mostly non-profit enterprises 

and it can be expected that they may act in uneconomic region when marginal product 

is negative.

The property o f positive marginal product has implications for other functional 

properties of technology. If the marginal product is positive, the output elasticity 

measuring the percentage change in output caused by 1% increase in input will be 

also constantly positive and it equals a, for an input Xj. Thus the output elasticity has 

always the same number disregard the input combination. The marginal rate of 

technical substitution (MRTS) is a negative of the slope of the isoquant and it 

measures by how many units one input of production, e.g. Xi can be substituted for 

another input X, to keep output constant. The general formula for MRTS for the 

increasing amount of input X, is equal to = dXj jdX^ = MPxjMPxj and for

a Cobb-Douglas case it is MRTS^^^ = a.Xj j a j X . . Hence, coefficients ttj, aj are

positive constants (in other words, because marginal products are positive), MRTS is 

also always positive indicating downward sloping isoquant. Furtheraiore, MRTS is 

decreasing in Xj because the substitutions possibilities decrease as we move down 

along the isoquant so that isoquant is convex toward the origin.

■*’ Looking at the first derivative o f the function we can notice that if a, is negative, the function fulfills 
the conditions that when input Xj approaches to infinity then the marginal product o f that input 
approaches to zero or when the input approaches to zero, then the marginal product approaches to 
infinity (Inada, 1963). Consider that a,,<0, then as X,—*^ then dY/dXr^O and as Xj—̂0 then 
dY/dXr-*^.

The second derivative o f MRTS with regard to one o f the inputs we want to use more is negative.
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MRTS has further implications for the elasticity of substitution which 

measures the percentage change in factor proportions due to a change in MRTS by 

1%. Thus, it indicates how easy input Xi can be substituted for input Xj.  The general

foraiula is: ^ / X . ) _ djx^ / )  j djMPx. I m p Xj )  ^ reduces for Cobb-Douglas
VoAMRTS X. / Xj  / MPx./MPx^

to 1 indicating constant elasticity of substitution along any isoquant. Thus, the 

substitutability between the factors of production is already specified and can not be 

further examined. For the performing arts with complicated production process 

assuming unitary elasticity is not reasonable. For example, it can not be explicitly 

assumed that capital is always substitutable for artists with the same proportional 

percentage relation. The substitution possibilities can also differ between different 

types of inputs and can also depend on the production horizon. In addition, the 

substitutability can be different, depending on input values and it can vary along 

isoquant. Until one point on the isoquant it may be possible that capital is easily 

substituted for labour but beyond that it can not be substituted at all. This applies 

especially to performing labour.

The assumption of diminishing marginal product also is fulfilled by Cobb- 

Douglas function. This can be proved by calculating the returns to scale. According to 

the general formula, the returns to scale coefficient A can be obtained by multiplying

all values of the inputs by a positive constant \  and it equal to A = and the new

output level is Y ( A X . ) - U . ( A X . ) “‘ -  where = £  means the
/

degree of homogeneity. When A>7 a n d e  = 1, there is existence of constant returns to 

scale and when X>1 and £ > 1 or£ < 1, there is existence of increasing or decreasing 

returns to scale respectively. For all three types of returns to scale it holds that a,<7 

and thus the law of diminishing returns always applies. Mathematically the marginal 

product can however also be increasing for a,->7 but it may be only increasing (but

66



m ust not) fo r f  > 1, thus only in the case o f increasing returns to scale Thus, we can 

never observe increasing marginal product for decreasing or constant returns to scale 

(and may not observe them also for increasing returns to scale) using Cobb-Douglas 

function. For this reason the Cobb-Douglas functional form is consistent with the 

assumption about positive and diminishing marginal product for all three types of 

returns to s c a l e . A s  argued before it is possible in the performing arts that marginal 

product may be often increasing from negative values, for example for secondary 

labour inputs, such as ushers, promotional personnel and box office help.

For Cobb-Douglas ftmction, the returns to scale coefficient (A) is the sum of 

the a, - coefficients and equals t o f .  Thus, the scale coefficient is a constant and it 

does not depend on different input values. It means that the returns to scale do not 

change over the production surface. This property is implied by homogeneity. 

Graphically, on the isoquant mapping, homogenous production function displays 

returns to scale characteristics that is the same along any possible ray from the origin 

on the isoquant map, regardless the input combination on that ray.^° Thus, moving 

along any ray the technology may exhibit either only increasing or only decreasing or 

only constant returns to scale. In the latter case the slope o f change equals zero and 

the function represents linear production technology. The assumptions o f 

homogeneity are very strong as non-variable returns to scale are purely technological 

phenomenon. In the reality, the returns to scale depend upon a lot o f other factors.

In general, it may be useful to assume that the law o f positive and diminishing 

marginal product is ubiquitous in reality. On the other hand, as in the case o f the 

performing arts, the marginal product can vary from negative to positive values

Important is the fact that a, >7 is not necessary condition for increasing returns to scale as they can 
exist also for « ,< /. Nevertheless, there is a possibility o f  increasing marginal product but it may (but 
must not) exist only in the presence o f  increasing returns to scale. This may only happen when the 
returns to scale increase so rapidly that marginal product never begins to diminish (Elstrin and Laidler, 
1995).

Cobb-Douglas function fulfills therefore the Inada conditions that marginal product is positive and 
diminishing (Inada, 1963)

It should be noted that every homogenous production function is homothetic. This is necessary 
assumption for homogeneity and it says that all isoquants that cut any one ray from the origin, they cut 
the ray with the same slope so that MRTS and o at these points do not change. Because Cobb-Douglas 
is also CES-production function, o does not change also along the isoquant.
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because o f  the magnitude o f inputs change during the production process. 

Additionally, for the Cobb-Douglas ftinction the non variable returns to scale, output 

elasticises and unitary elasticity o f substitution between inputs are exactly specified 

and are explained only by the functions parameters. Therefore, it seems appropriate to 

use a more flexible form o f production function than Cobb-Douglas to analyse the 

change in the properties o f the technology in these organisations.

23.2.2 Transcendental production function

The transcendental production fiinction (TPF) is a more general forni o f Cobb- 

Douglas function and in contrast to the latter is not homogenous and also not 

homothetic. Furthennore, it does not belong to the family o f CES-production 

functions and represents technology which is not monotonic and not well-behaved. 

This production fiinction was originally introduced as an example by Halter et al. 

(1957). The original specification is given in equation (1).

,n

where Y  is the output, c is a constant term and X i  are n inputs, and a, and are the 

coefficients to be estimated. The most important feature o f this function is that it can 

exhibit different characteristics o f the technology, for example, different marginal 

product configurations depending on the signs and values o f coefficients and 

When P k - 0 ,  the function reduces to a Cobb-Douglas production function. Equation 

(1) can be fiarther extended to include different type o f inputs Z ,  as described in 

equation (2);

y  =  c n x ; ^ ' e ^ ' ^ ' e '  i= i , ........ ,n
i

This modified TPF had a lot o f applications in the past, especially when estimating 

the production fiinction for physician services (Reinhardt, 1972; Scheffler and 

Kushman, 1977). It was also applied by Gapinski (1980) to estimate the production 

function for performing arts organisations. In equation (2), X i  is interpreted as primary 

inputs and Z, as secondary inputs (where the marginal products o f  the latter are
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deteraiined by the magnitude and sign on the estimated coefficients y, and <5,). 

Dividing inputs into these two different categories their special characteristics and 

influence on output are included in the functional form. We can see from equation (2) 

that artistic output can not be produced if there are no primary inputs employed 

(Xi=0). For example, if there are no artists, an artistic perfonnance cannot take place. 

In contrast, artistic output can be produced in the absence of secondary inputs, such as 

maintenance of administrative staff, and so if Z,=0, artistic output can still have 

positive values. The quality of the final product could be neglected but basically the 

artistic output can take place. Because of this advantage the modified transcendental 

production function from equation (2) will be further analysed, although the analysis 

for the primary inputs Xj is the same as from equation (1).^’

For the transcendental production function the marginal product for input X;
/  \

equals MP^  = - ^  + p.  -Y  and for input Z, e q u a l s = (^ ,+ 2J,.Z .)-7 . The

rate of change of marginal product equals = — +  A  
A'. y

Y for primary

input and it is AMP  ̂ = [ ( / ,+ 2J,Z ,.)^+2^J f  for secondary input. Thus, this

specification allows for both positive and negative marginal products that can be

either decreasing or in c re a s in g .T h e  marginal product and its rate of change depend

now also on different configurations of parameters a, and /?, (for primary inputs) and

parameters y, and J, (for secondary inputs) and thus different marginal product

constellations may be observed over the production surface. For example, for the

standard case when a,- >0 and y?, < 0, the marginal product of input Xi is positive for

— (X  . ~  (X  .0 > Z,. < and negative for X. > . Similarly for secondary input Zj, when

The only difference is that now only in the case, when a  , is not zero and other remaining
coefficients /?., y ., <5’, are zero, the production will be characterised by a Cobb-Douglas technology.

Calculations for marginal product and its rate of change are presented in Appendix 2.1 and 
Appendix 2.2.
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— y.
Yi >1 and 5j < 0 ,  the marginal product is positive forO<Z,. < — ^and negative

25,
— y.

forZ,. > — Furthermore, the rate of change of marginal product can be examined 
25,

and the shape of the production function can be depicted. When a, >7 and < 0, 

marginal product is first positive and increasing until it reaches a maximum at

X,  ---- '■— ^ and then declines until it reaches zero at X. = —— and then it isA ' P
negative. The same pattern exists for secondary input Z, whentJ,. < 0 , 7, > 0 

and ŷ . > -2 5 ,. Marginal product is first positive and increasing until it reaches

maximum at Z,. = ——— and then it diminishes until it reaches zero at2J,
y.

Z,. = — —  and after that marginal product is negative. For the presented coefficients 
25,

combination, the depicted shape of the production function, both for Xj and Z„ is the 

same as for the classical long run production function, very often presented in 

economic handbooks. Thus, the output rises firstly at an increasing rate and then at a 

decreasing rate as the law of diminishing return requires. Then, the output reaches a 

maximum and decreases at an increasing and then at a decreasing rate.

The model parameters can then have different signs combinations and so the 

shape of the production function will change. For example, for 0<a,<7 and /3j<0, the 

marginal product for Xj will have similar pattern as before, only the initial increase 

will disappear and for /3i=0, the marginal product will be constant and diminishing 

and will never reach zero values, indicating Cobb-Douglas production technology. 

Another example is when }’i>0 and Sj<0 but now yl<-25i. Then, the marginal product

The calculations o f the critical points o f the inputs and the sing on the marginal product and its rate 
of change for the coefficients combinations presented above are in detail derived in Appendix 2.2 both 
for primary and secondary inputs.
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y.
for Z, is positive and dim inishing until it reaches zero at Z.  -----— and then it is

2S.

negative.^"

Hence m arginal product can vary depending on different coefficients other 

technology characteristics w ill be variable as well. The partial m arginal rate o f  

technical substitution equals betw een tw o prim ary inputs Xi, Xf. 

MRTSy.^ -  X - { a ^ + P - X f ) ! X j { U j  + p . X j ) , betw een tw o secondary inputs Z„ Zf.

M RTS ^ 2  ^rid betw een one prim ary input Xi and one

secondary input Z; it is MRTS^-^ = { a j  X  ̂ + 1 Z  .5j).  M RTS, sim ilarly as

m arginal product can be also o f  either sign and can be also increasing and decreasing. 

N egative M RTS can indicate that the perfonning  arts organizations act in uneconom ic 

region. I f  M RTS is positive but increasing additionally  the assum ption about 

convexity o f  the isoquant is violated.

After calculation the m arginal products, the output elasticises can be derived as 

well and they eq u a lf , = or,. + /3jX. for X, and = (/,. +2Z-Sj )Z.  for Z,. The output

elasticises are variable for different signs o f  coefficients and - in contrast to Cobb- 

D ouglas function - they depend now  also on different inputs values. I f  output 

elasticises can change depending on different input values, the returns to scale and 

partial elasticity o f  substitution w ill vary as well. The scale coefficient derived for
•y ̂

equation (2) is A  = A ‘ e x p ( ( / l - l ) - ^  + 7';Z,-i-(l + / l ) J ,Z /) .  It shows that; if

increasing all inputs by the constant scalar X>1, A is greater than X, there is existence 

o f increasing returns to scale;^^ if  A is greater than X or equal to X there is evidence for 

decreasing and constant returns to scale, respectively. The scale coefficient depends 

also on different values o f  the inputs (m odel coefficients). Thus, on the isoquant 

m apping the returns to scale can vary along any ray through the origin, depending on

These and other possible marginal products configurations, depending on different coefficients, both 
for Xj and Zj, are summarized in Appendix 2.3.

On the contrary increasing returns to scale exist when by decreasing all inputs by the constant scalar 
^<1, the returns to scale coefficient A will be smaller than X.
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inputs values, and this production function is in contrary to Cobb-Douglas not 

hom ogenous. The sam e applies for direct partial substitution elasticity which between

one prim ary input X/  and one secondary input Z, equals

substitution elasticity m ust not be equal to 1 as in the case o f  Cobb-D ouglas and it can 

take different values depending on the inputs. Thus, the substitution possibilities are 

variable which is very possible in the perform ing arts.^^

As such the shape o f  the transcendental production function can be different 

from standard production functions, such as the Cobb-D ouglas, as it can display 

technology w hich is not m onotonic and not w ell-behaved. Because m ovem ents in the 

m arginal products are accom m odated, the sam e output level can be associated with 

two values o f  the input (G apinski, 1980). For such technology the isoquants m ay be 

circles or sem icircles. This im plies that production can occur in an uneconom ic region 

and that production can change depending on different input values. W hen dividing 

the isoquant into four quadrants only the south-w est quadrant will indicate the 

econom ic and technically efficient region o f  production. In this region m arginal 

product w ill be positive and dim inishing w ith positive and decreasing m arginal rate o f  

technical substitution (M RTS) and substitution elasticity ( a )  w ill be also positive. In 

the rem aining south-east and north-w est quadrant the isoquant will slope upw ard with 

negative M RTS and a  o f  either sign (depending on the inputs location). In these 

regions one o f  the inputs will have negative m arginal product. Increasing the am ount 

o f  this input w ill decrease output in which case the am ount o f  the second input m ust 

be increased in order to keep output constant. In the north-east quadrant, i f  isoquants

The derivations o f  the above properties o f  the technology for the transcendental production function 
are presented in Appendix 2.4.

MRTS will be negative and increasing in north-west quadrant and in south-east quadrant it will be 
negative and decreasing.

two prim ary inputs X,-, X/ is equal: cr(X. X j ) == f, + / , between

(a,. - 2 J , . Z / ) ^ )) and betw een two secondary inputs
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resemble complete circles, the marginal product for both inputs will be negative and 

the decrease in output can not be compensated with another input. In this region 

MRTS will be positive and increasing and o  will be negative indicating additionally 

concave production technology and negative substitution possibilities.

Summing up, the transcendental production function can describe the 

technology in the perfonning arts organizations more realistic and is less restrictive 

than Cobb-Douglas fiinction. It permits for both positive and negative marginal 

product which can be decreasing or increasing. The same is valid for marginal rate of 

technical substitution. The output elasticity is not constant and can be also of either 

sign. Similarly, there are no restrictions placed on the substitution elasticity (can be of 

either sign and is variable along any isoquant) and variable returns to scale (along any 

ray through the origin on the isoquant mapping) are also accommodated. Thus, the 

most important characteristics of the technology are not imposed as in the case of 

Cobb-Douglas function. Using transcendental production fiinction it can be controlled 

for the specific character of the technology in the perfonning arts. The performing 

arts organizations may produce in uneconomic region and they could be technically 

not efficient. Therefore, it would be unreasonable to use functional form which 

imposes restrictions on the production technology.

2.3.2.3 Other alternative functional forms

The production function for the perfonning arts could also be estimated by applying 

other more or less flexible functional forms which have been used until today in many 

empirical studies for several economic sectors. The detailed overview of twenty 

possible ftinctional forms is presented in the article of Griffin et al. (1987) and a 

shorter extract of the functional forms (with some of their properties) which also

Furthermore, because the hypothesis o f  homotheticity is not maintained, the returns to scale also 
vary along isoquant and substitution elasticity or MRTS changes along any ray that goes through the 
origin (e.g. if  all inputs increase by the same proportion the MRTS changes as well). It should be 
emphasized that transcendental production function is only homothetic when it reduces to Cobb- 
Douglas function (see also Footnote 30). Only in the latter case the returns to scale do not vary along 
isoquant and substitution elasticity or MRTS do not change along any ray that goes through the origin 
as it cuts every isoquant with the same slope.
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could be considered for the estimation of the production technology in the performing 

arts are presented in Table 2.4. According to Griffin et al. (1987) the choice o f the 

functional form must be weighted with the help of four criteria. Firstly, if  the 

maintained hypotheses implied by a certain function are useful, then the function may 

be deemed appropriate. The data availability (and also the availability of computing 

resources) and specific data properties (i.e. the goodness of fit) may affect the choice 

of the functional form. Furthermore, the econometric estimation method may play an 

important role by the choice of production function.

The advantages of the transcendental production function with regard to the 

functional properties were already discussed in previous Section 23.2.2 and these are: 

variability in the sign of the marginal product and its rate of change (no restrictions 

are imposed on the partial first and second derivatives), variable returns to scale, 

variable output and substitution elasticises and variable MTRS. However, these 

properties can also be represented by other more general flexible functional forms 

such as the generalised power or the generalised translog, the generalised Box-Cox 

and the generalised Leontief functional form (see Table 2.4). As an example useful to 

consider for the perfonning arts is the generalised power production function 

proposed by De Janvry (1972) for which he also presented a simplified example for

the case of two primary inputs: Y  = c • . This form reduces exactly

to the transcendental function if = 0 and also to Cobb-Douglas function when

further restrictions are imposed (if =0) .  The advantage of this functional form

is that it takes into account the interaction between the inputs. Thus, it is assumed that 

Xi directly depends on X2. This fianction takes more exactly into account the 

interdependence between the inputs. For this function, the marginal product for input

Xj equals mP = Y This means that the movements in the

For example, some functional forms do not permit parameter estimation by linear least squares and 
some cannot be used in simulation or optimization procedures. See also Footnote 50.

For exact calculations o f  marginal product, its rate o f  change and the points o f  inflection see 
De Janvry (1972).
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marginal product for the input Xj will also depend on values of the second input X 2 . 

For example, MP of Xi may increase or decrease when X 2 increases. If, for example, 

X 2  exceeds the maximum, Xj  will have a negative MP  over its whole range of 

variation. Such interdependence of inputs could also be useful to examine the 

technology in the performing arts. For example, the play of artists will depend on 

capital inputs: stage and scenery. The orchestra members need musical instruments 

and appropriate acoustic in the house. Such functional form could further be used to 

analyse the dependence of different categories of artists - for example, the 

performance of an opera singer also depends on performance of orchestra members. 

The generalised power function can also be modified for the performing in the way 

that some secondary inputs denoted as Zy (i.e. the capacity of venue or administrators 

and ancillaries) are interpreted as both intermediate and secondary inputs. For 

example, such function could be written in the fonn:

Y = c ■ allows a more detailed analysis

of complex relationships between the artistic inputs.

Different property offers the generalised Leontief production function 

introduced by Diewert (1971) which takes into account that some inputs in the 

performing arts may be used in the same proportion as they are in fact perfect 

complements. For example, in the very short run many inputs must be used in fixed 

proportions for the particular production or performance. An actor cannot be 

substituted for choir or the composition of the orchestra members must also be set up 

in fixed proportions (including the musical instruments). In contrast, the 

transcendental production function has limitations (Thurston and Libby, 2002) as it, 

for example assumes that all inputs are substitutes. This precludes the empirical 

estimation of substitutability or complementarity for artists and ancillaries. The

This is in contrast to the transcendental function (see Section 23.2.2  above) where the marginal 
product for Xi and its rate o f change depends only on changes in Xi and the inflection points depend 
only on the functional parameters.

This function had to be empirically tested against other chosen alternative functional forms for the 
performing arts and depending on the data sample it can also lead to a greater loss o f degrees of 
freedom.

This is solely due to the lack of the cross-product terms as in other generalized production functions.
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generalized Leontief meets all requirements set by the TFP-fiinction but is sufficiently 

general to allow for inputs to be either complements or substitutes. Nevertheless, as 

already noted in Section 23.1.4  about the substitution possibilities in the performing 

arts the assumption of the limited substitutability can be relaxed in the long run 

production of the performing arts.

The advantage of the transcendental function, as in the case of Cobb-Douglas 

and translog function, is the assumption of linear separability of the production 

function parameters (see Table 2.4) and it allows to estimate the parameters using the 

linear least squares regression techniques which are also applied in this empirical 

study. According to Fuss et al. (1978) and Griffin et al. (1987) this has a 

computational cost advantage and advantage of a more fully developed statistical 

theory and also precision of the estimates not available from other estimation 

techniques. In contrast, the generalised power functional form can be estimated by the 

OLS only then when the assumption holds that f(x) is linear in logarithms as in the 

examples above. Thus, the advantages must be weighed against any advantages in 

the use o f the fiinctional forms nonlinearly separable in parameters such as for 

example generalised power or generalised Box-Cox production function.

The translog (logarithmic transcendental) function introduced by Christensen 

et al (1973) has been very often applied in many empirical studies, especially to 

examine the stochastic frontiers because of its simplicity and flexibility in the use of 

standard statistical software (especially for the optimization methods). The ftirther 

advantage of the translog fianction is that the production technology can be tested for 

different restrictions. For example, it is possible to assume constant returns to scale 

but the sign of the marginal product can still change. Given the popularity o f the 

translog fiinction the advantage of the modified TFP-ftinction should be pointed out. 

The translog function does not permit zero quantities for any inputs and hence the 

distinction between the primary and secondary inputs cannot be made. The same

In the examples above it equals / (x) = or, + /?|X , or / (x) = or, + y?,Z,. See also Table 2.4.
This is mainly due to the fact that all variables in the model are in natural logarithm and thus are 

easier to estimate which is also generally required for some optimization methods.
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disadvantage has the generahzed quadratic fomi proposed by Denny (1974). In 

contrast to these functions and to modified TPF, the generalized Box-Cox form, 

proposed by Applebaum (1979) and Bemdt and Khaled (1979) has the advantage that 

besides its flexibility with regard to different properties it also allows the primary 

inputs to have zero values. Such specification is an important improvement as it 

allows that artistic output takes place even if  some primary inputs are not used. This is 

usefiil when we would like to split artists into different categories even when not 

every performing arts firm employs artists from every category. However, this 

function may be at costs o f computation and requires very rich and detailed data set in 

order to estimate it.

It should be further noted that all functions presented here do not maintain the 

hypothesis o f asymptotic convergence o f output towards a maximum as inputs levels 

are increased, regardless o f the level o f inputs employed (Griffin et al, 1987). 

Furthermore, as already noted greater flexibility can usually reduce the degree o f 

freedom in the estimation procedure and may also increase collinearity problems.

On the whole the modified transcendental function has all requirements needed 

to describe the production relationship in the performing arts. On the one hand it 

enables the adequate flexibility required to describe the nature o f production in the 

performing arts and on the other hand is relatively simple and easy to estimate using 

the standard econometric methods. Given the fact that the production technology in 

the performing arts has not been estimated so far using other functional forms than the 

Cobb-Douglas apart from the study o f Gapinski (1980), TPF can be deemed to be a 

good basis to check the properties found in his study when applied to the new data. 

However, in the future the alternative forais such as generalized power or generalized 

Box-Cox ftinctional form could be a usefiil extension for the performing arts, also to

Performing arts firms (as in the case o f  Germany) may often produce all or only some types o f  art 
forms. See also Section 2.4.2.2 on the data sample for German public theatres and Footnote 65.

The exceptions are the Resistance and the M odified Resistance functional forms by Heady and 
Millon applied so far for the agricultural production functions, see Griffm et al (1987).

This is mainly because o f  the large number o f interactions specified among variables. For example, 
if  10 inputs are hypothesized to affect output, a linear function requires only 11 parameters to be 
estimated, whereas a complete cubic function requires 286 parameters (see Griffin et al, 1987).
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test statistically between nested and nonnested models. Furthermore, to analyse the 

productivity such as the technical and economic efficiency in the performing arts 

sector the generalized Box-Cox or translog function could be considered as well.

For the modified TPF the difficulty may be that applying the optimization 

methods, such as the efficiency frontier using the maximum likelihood estimation, the 

function may often not converge towards optimum and this would have to be checked 

empirically. This is mainly because TPF is characterized by the non-linearity in the 

parameters and this makes it less useful for the econometric estimation. On the 

other hand, in some cases the non-linearity is compensated for by parsimony in 

parameters (Fuss et al., 1978). Furtheraiore, the modified TPF is used in this study for 

non-profit organisations and hence the assumption of monotonicity or convexity of 

isoquants is violated already based on the theoretical grounds.

2.4 Data Set

Description and preparation of the data used to estimate the production fiinction for 

Gernian public theatres will be the subject of this section. A panel data set on annual 

basis of all public theatres that operated between 1991/92 and 2003/04 (13 yearly 

theatre seasons) was created. Data for German public theatres are taken from the 

yearly Theatre Reports. Artistic output is measured as theatre attendance. Data for the 

factors of production are based on yearly expenses data transformed into real values. 

Information on the capacity of the venue is also utilised. In addition, data on wage 

rates from the services sector, other income statistics and numerous price deflators 

were taken from the Federal and Regional Statistical Offices. A description of each of 

the variables used and their corresponding data source are given in Table 2.5.

In contrast, the TPF form reduces to the Cobb-Douglas function by imposing such restrictions.
According to Fuss et al. (1978) in other regions o f  interest, the translog function or the 

transcendental function may be a poor approximation to the true function, and may even fail to satisfy 
basic properties o f  the true function such as monotonicity or convexity. Thus, it is important to test for 
the satisfaction o f  maintained hypotheses on regions o f  interest.

However, as already noted, although non-linear, the TPF is linearly separable in the parameters by 
applying logarithmic transformation o f  the data. See also Table 2.4.
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2.4.1 Data for Artistic Output

2.4.1.1 Aggregation o f  theatre attendance

The essential component o f the output in the performing arts is the contact with the 

audience which is composed of individual visitors. Thus, for estimation the 

production function for German public theatres the total number o f visitors (7) is used 

as measurement o f artistic output. Theatre attendance is an indirect measure but it can 

be expressed in real physical terms. Detailed discussion on the reasons why the 

number o f visitors is preferred as the measure o f  artistic output is presented in Section

2.2.1 (especially Subsections 2.2.1.1 and 2.2.1.3). Nevertheless, the artistic output can 

also be measured as the number o f  performances or the number o f seats on offer as 

alternative forms o f output.

The data on theatre attendance are taken from Table 3 o f the Theatre Report. 

Theatre attendance is calculated for yearly theatre seasons and is classified by type o f 

art form: drama, ballet, opera, operetta, musical, ballet, symphony concerts, children’s 

and youth theatre and other performances (e.g. puppet and figure t h e a t r e ) . T h i s  

information is useful in the context o f understanding the extent o f diversification o f 

the artistic output. However for this study aggregate ticket sales will be used. The 

first reason for this is that a singular Gennan public theatre can produce a wide range 

of performing arts forms, from serious drama to musical theatre, ballet or classical 

concert. Each theatre can be seen as a firm in a performing arts sector where different 

branches o f  cultural goods are produced. The theatre can specialize either in only one 

or several types o f perfonning art forms and it has also its own production plan. The 

theatre management or artistic director adjust the program for every theatre season 

and we could assume artistic output is diversified in such a way as to achieve optimal

The ahemative measures can be used as the robustness check for the production function model. 
The number o f  visitors and the alternative measurement methods are common applications in other 
studies on demand and efficiency in airline industry (Graham, Kaplan and Sibley, 1983), sport (Scully 
1974; Borland and Macdonald, 2003) or health service (Reinhardt, 1972; Thurston and Libby, 2002).

For symphony concerts only attendance at concerts performed by the theatres’ own orchestras is 
included. Attendance at the concerts o f  independent cultural orchestras is not calculated as attendance 
at German public theatres. However, the independent cultural orchestras are hired against payment by 
theatres which do not have their own orchestras to play during theatres’ musical performances such as 
e.g. opera, operetta or ballet. The attendance at these plays is included in total attendance.
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attendance number and to ensure other goals such as quahty, variety and ticket price. 

The second reason for using the aggregate attendance number is that the inputs are not 

classified for different arts forms categories. This lack of statistics about inputs usage 

for different types of art forms can be justified. Although in the long run all inputs can 

vary in different amounts, it is difficult to allocate these inputs objectively to different 

artistic performances. This holds especially true for capital and secondary labour 

inputs. For example, the capital stock, costumes and stage equipment, further 

technicians and administration staff can be used both for drama and ballet 

perfonnance or classical concert but their real usage can not be distributed reasonably 

to different performances. Perforaiing labour inputs could be to some extent 

distributed among different theatre branches, as for example actors for drama, dancers 

for ballet and orchestra members for classical concerts. Nevertheless, this allocation 

of artists is also limited as it must be considered that the perfomiers can substitute 

between arts forms, e.g. orchestra members or ballet members can be used both for 

drama or opera performance.

The third reason for using the aggregate attendance number is that the 

branches may not differ in their production characteristics. For drama, opera or ballet 

performances applies the same definition of artistic output, usage and classification of 

inputs, the firm’s objectives etc.̂ "̂  In fact, Gapinski (1980) examined technology for 

performing art companies specialising in only one art fonn (theatre, opera, symphony 

or ballet) and found slight different technological properties only for ballet. For 

remaining arts forms the same conclusions about their technology could be made.

2.4.1.2 Free attendance and attendance at guest performances

In Table 3 of the Theatre Report data on different categories of tickets are also 

provided, such as day tickets, visitor organisations, place rents, student, children and 

youth tickets. In addition to these regular tickets, German public theatres also offer a

The differences in production could be assigned to classical concerts as they may need much greater 
usage o f  labour inputs (orchestra members) and capital inputs (instruments) than other performances, 
like e.g. a drama play.
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number o f free and preferential tickets. To the first category belong complimentary, 

free and staff tickets and their share in the total number o f tickets sold during the 

examined period is 5.4 per cent. The second category includes tickets highly reduced 

in price. These tickets are offered to disabled and unemployed people, finns, trade 

unions, theatre members and other social groups. In many cases the theatre receives 

funding from the licence holder to provide such tickets. The share o f the second 

category o f the tickets amounts for 6.2 per cent in the total number o f tickets.

The ‘free and preferential tickets’ present a dilemma for the definition of 

output for the purpose o f estimating the production function. On the one hand it 

could be argued that taking free attendances into account overestimates artistic output 

since these attendances would not occur in a profit-maximising setting. On the other 

hand, since German theatres are public enterprises, there is some justification for 

offering complementary tickets as public benefits. These tickets secure access to the 

cultural resource for people who otherwise would not attend. In this context, free 

attendance can be used as a proxy variable for non-private benefits connected with the 

production of artistic output. Furthennore, since in this study we are not interested in 

demand but in the real value o f artistic output, counting the number o f actual visitors 

to the theatre is more appropriate.

In addition to attendance produced at the theatre itself (attendance at own 

locations) Table 3 of the Theatre Report includes also data on attendances at guest 

performances by the theatre at other theatres or in other municipalities (sight 

to u rin g ) .A lm o s t all theatres produce these types o f  guest performances and they are 

important in the total output o f the theatre amounting to 14 per cent for the 13 years, 

whereas some regional theatres (“Landesbuhnen”) may produce up to 80 per cent o f 

their total attendance at guest perfonnances. This indicates that guest performances

The attendance at own location includes also the attendance at performances by foreign ensembles 
o f touring theatres.

The attendance at guest performances is not specified for different theatre branches.
The public theatre in Germany is very often described as “city theatre” (Hofmann, 1998). However, 

among these theatres there are also regional theatres (“Landesbuhnen”) which produce in smaller 
towns and provide artistic offer in the province by staging performances in different municipalities. 
For details see Chapter 1, Section 1.5.1.
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and sight touring of own theatre’s ensemble is very important component o f the 

production programme. Thus, the attendance at these performances must be included 

when estimating the production function. The next reason for such aggregation of 

attendance is the fact that the inputs data (especially artistic labour) can not be 

adequately allocated between performances at their own location and guest 

performances.

Summing up, to estimate the production function the total number of visitors 

together with free and preferential attendance will be calculated. Moreover, theatre 

attendance at guest performances will be added. Hence, for the usage of all resources 

to be calculated, the total aggregated output should be considered as well.

2.4.2 Data for Factors of Production

A panel data set for German public theatres consists o f annual data on factors of 

productions (usually for fiscal years or for theatre seasons). Since the theatre season 

for the German public theatre is one year, during this time several productions are 

presented and we assume that during this period all factors of production are variable 

and can be adjusted. There can be exceptions for some labour inputs (the contracts of 

artists can be fixed during one theatre season) but these inputs quantities can be 

altered from one theatre season to another. Thus, the available data will be used to 

estimate a long run production function for 13 yearly theatre seasons. During this time 

all factors of production are variable and all inputs are calculated on seasonal basis.

2.4.2.1 Preparation o f expenses data

The personnel expenses are used to calculate man hours for labour inputs and non

personnel expenses are used to express most of the capital inputs. Both the personnel 

and non-personnel expenses are presented in the Table 6 of the Theatre Report. The 

aggregated expenses are expressed in 1,000 DM for fiscal years 1991-2000 (before

In accordance with definitions in Section 2.2.2.1 this is can be also a very long run production 
function, since several production seasons are taken into analysis.
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joining the Monetary Union by Germany) and in 1,000 Euro for fiscal years 2001- 

2004. Accordingly the DM-values were transfonned into EUR-values.^^

For about 60 per cent o f theatres the expenses data are reported for the fiscal 

year (from 1®' o f January until 31 '̂ of December) rather than theatre season. For the 

remaining 40 per cent of theatres the expenses are calculated for yearly theatre 

seasons. The yearly theatre season is not explicitly specified in the Theatre Report but 

it accounts also for a period of one year. It is generally assumed that the theatre 

season lasts 12 months from 1̂ ‘ of August until 30**̂  of July and in some cases from T' 

of September until 30“̂ of August. The expenses which are calculated for theatre 

seasons are not problematic because the attendance number is calculated for this 

period. For the former group of theatres however the expenses do not correspond 

directly with the attendance number on seasonal basis. Thus, for these theatres the 

attendance during one particular season depends only partly on the expenses which 

occurred during the fiscal year.

Following Tobias (2003) expenses based on the fiscal year are transfonned 

into yearly theatre season equivalents. This involves weighting the expenses of the 

current fiscal year by 5/12 and the expenses of the following fiscal year by 7/12. It 

is assumed that 5 months of the current year and 7 months of the following year 

account for the actual expenses during one theatre season. This approach seems to be 

quite an exact approximation of the seasonal expenses. Namely, new theatre season 

usually starts in August and if  not, the repertoire programme is already prepared at the 

end of the old season which involves expenses for the new season. This approach 

assumes that expenses are smooth over the production season and there are not 

particular months o f production that the expenses are much higher than in other

The conversion rate o f  European Council Regulation o f  31.12.1998 is lEuro = 1.95583 DM.
Expenses for secondary inputs may also influence attendance produced at later point. As discussed 

above, the secondary inputs can occur independently o f  the artistic output. However, for primary 
inputs we explicitly assume that these are directly related to artistic output and that the usage o f these 
inputs in one period corresponds with the amount o f artistic output produced in the same period.

A similar approach was applied by Krebs (1996) where 50 per cent o f  expenses o f  the current fiscal 
year was added to 50 per cent o f  the expenses o f  the following fiscal year. Widmayer (2000) weighted 
expenses o f  the current year by 1/3 and the expenses o f  the following year by 2/3.
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months. Since German public theatres operate the entire year with a programme o f 

regular productions this is not thought to be a too restrictive assumption.^

The expenses data adjusted for the theatre seasons and expressed in EUR can 

be used further to derive man hours for labour inputs using wage rates and to derive 

capital inputs using capital deflators. Both wage rates and numerous capital deflators 

are also transfonned into yearly theatre season equivalents with the same rule. In this 

way all inputs data can be transformed into yearly theatre seasons and can correspond 

with seasonal theatre attendance figures.

2.4.2.2 Composition o f labour input

There is no direct data on man hours available for German public theatres but they 

can be derived indirectly from personnel expenses when dividing them by wage rates, 

or they can also be approximated using personnel numbers. Both personnel expenses 

and personnel numbers are available in the Theatre Report.

The personnel numbers were not used in this study because they are not 

expressed in enough detail to be useful. Firstly, the number o f employees in theatres 

is calculated as on 1*' o f January and thus it is fixed for the whole theatre season but 

not every employee in a theatre works regular hours every day. This applies 

especially to artists as according to their contracts based on “Normalvertrag Biihne”, 

their working time is flexible and it depends on the number o f productions, 

performances or rehearsals. Thus, artists may very often work overtime. The 

exception is technicians who receive free time for overtime hours o f work 

(Haunschild, 2003). Whereas technicians are employed on a full time basis the 

Theatre Report lists no exact information on the number o f part time administration 

and house staff. According to Tobias (2003) guest artists also have part time 

contracts up to eight months or contracts depending on the duration o f the singular

During the summer months like July and August or August and September the theatres do not play 
regularly with exception o f  some festivals and occasional performances. Nevertheless, as already 
mentioned, during these months they prepare their new programme for the next season.

There is differentiation between part time and full time administration and house staff but still with 
no information, how many hours the part time employees work.
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theatre production. There is also no information available on personnel numbers when 

a part of the theatres administration is assigned not to the theatre but to the 

administration offices of their licence holders. Some tasks are also assigned to 

technicians (e.g. production of costumes, scenery sets) and house staff (e.g. cleaning), 

employed not by theatre but by private firms or even by other theatres. Furthermore, 

the members of the independent cultural orchestras who play for theatre performances 

are not included in personnel numbers. Only the members of theatres own orchestras 

are taken into account. Thus, the personnel numbers do not express fiilly the usage of 

resources at German public theatres and the quality o f some data may be alleviated.

In contrast, the personnel expenses express indirectly the real labour usage 

during the entire yearly theatre season. These expenses include regular remuneration 

and also all overtime payments, payments for part time employees and guest workers. 

Expenses for independent orchestra members playing for the theatres and also 

expenses for external and occasional workers employed by private finns, offices of 

the licence holders and other theatres are also included. The expenses include 

furthennore social insurance, taxes and other personnel costs. According to duality 

theory the costs can express correctly the real input utilisation by assumption that the 

inputs are obtained on perfectly competitive factor markets. This assumption is true 

for German public theatres. Thus, personnel expenses include more information on 

labour inputs’ usage than personnel numbers. When they can be converted into man 

hours using wage rates, the concept of inputs flow can be to some degree retained. 

Furthemiore, because the personnel expenses may reflect objective quality of artists, 

they can provide “quality adjusted” man hours which capture the differences in the 

quality of artists within a specific theatre and across seasons.

Accordingly, the labour inputs consist of 10 personnel expenses categories, 

provided in Table 6 of the Theatre Report, which are aggregated into three separate 

variables for inclusion in the production fiinction model. The variable Artists {Xj) was 

created by aggregating five categories o f artistic personnel, namely; 1) artistic 

directors, stage managers and other; 2) solo artists for operetta and opera; 3) solo 

artists for drama; 4) ballet members; 5) choir members; and 6) members of theatre
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orchestras. As already mentioned, the last subcategory of artists includes also the 

remuneration of the members o f the independent orchestras supporting the theatres by 

their musical productions. The independent cultural orchestras also play their own 

concerts in theatres’ venues but the expenses for their members are not taken into 

account. The attendance at these concerts is also not included in attendance number 

for German public theatres. The artists represent the aggregated primary labour input.

The variable “Artists” represents rather a wide category which does not 

distinguish between solo performing personnel, choir and orchestra members. Such 

division is not possible for the estimation of the aggregated production function in this 

study where all public theatres are included and they may produce some or all art 

forms (as multi-branch theatres or as one-branch theatres). Thus, the theatres very 

often do not employ every category of artists and hence zero observations could lead 

to biased results. Whereas all theatres should have solo artists, not all theatres 

produce orchestral music or not all theatres employ choir members. Furthermore, the 

data for different classifications of artists were often missing in the Theatre Report 

and in such case only the aggregated number of artists was given.

The variable Technicians (Z/) is composed of technical and artistic-technical 

staff. It is difficult to assume, if technicians belong to primary or secondary labour 

input for both costume and decor makers as artistic technicians are analysed together 

with stage technicians and electricians. Since technicians are not performing labour 

such as actors, dancers or artistic management they are included as a secondary labour 

input. However, the fact is not denied that artistic technicians are also very important 

in the artistic production when taking care of the quality of the artistic output.

^  In line with the transcendental functional form chosen for the empirical analysis the number o f  
artists as primary labour inputs can never be zero (see Sections 2 3 .2 .2  and 2.3.2.3).

Besides, data for different classification o f artists are often missing in the Theatre R eport and in 
such case only the aggregated number o f artists is given. However, after the approximation o f  the 
missing data the distinction among different groups o f  artists is possible by splitting the theatres from 
the sample into separate sub-groups. An alternative to differentiate the “artists” variable would be also 
applying a more flexible fianctional form such as the generalized Box-Cox production function. This 
function allows primary inputs to have zero values (see Section 2.3.2.3 for discussion and Table 2.4).
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Administration and House Staff (Z^) are also interpreted as a secondary labour 

input.^^ Two other labour related expenses are “other personnel expenses” (financial 

aids, partial payments for different events, social facilities, separation compensation, 

refund of relocation costs and travelling allowance) and “maintenance benefits” . Both 

categories are not provided on employment class basis, however, their share in total 

personnel expenses is less than 2 per cent and so it can be allocated to each variable 

on the basis of the expenses share of each. The aggregated expenses into three 

variables: artists, technicians, administration and house staff can be further applied to 

calculate man hours.

2.4.2.3 Calculation o f man hours using wage rates

Man hours are obtained by aggregating personnel expenses for each theatre season 

and dividing them by the average wage rate computed for that theatre season. The 

data on wage rates for theatres’ employees were not directly available in Theatre 

Report. The necessary data on wage rates could be found in the '’"National Accounts 

Report 2005 ” by the Regional Statistical Offices. The Theatre Report presents wage 

rates for “other private and public service sector” which includes German theatres. 

Wage rates are also differentiated by every federal region and besides regular nominal 

remuneration also include payroll taxes, insurance and social security contributions 

and all in-kind transfers to the employee also including payments based on 

agreements other than contracts of employment. This is important for guest artists 

who may work under unusual contracts.

The wage rates were required for 13 yearly theatre seasons but were available 

in the National Accounts Report for years 1998-2004 only. For 1991-1997 wage rates 

are computed by dividing yearly earnings per worker from an earlier version of this 

report by yearly working hours per worker for each federal region. The latter were

The personnel numbers present in contrary to the personnel expenses, separately the number o f  
administration staff and house staff and in this context personnel numbers would be preferred.

This classification o f  this sector in this report is based on Statistical Register o f  Economic Sectors 
in Germany, prepared by Federal Statistics Office. To “other service sector” belong both public and 
private service providers except from the sectors such as trade, transport, communication, financial 
and insurance services, also property and letting services.
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calculated by multiplying the percentage share o f each federal region in total working 

hours for Germany as a whole by total working hours for Germany available at 

Federal Statistical Office.^^ Regional working time was then divided by the total 

number o f workers in every region available from the National Accounts Report.

The data obtained on wage rates for German public theatres were transformed 

into values for yearly theatre seasons and are presented in Table 2.7. In this way they 

were adjusted to time and regional differences. The latter particularly exist between 

new federal regions (foraier East Germany) and old federal regions (former West 

Germany), especially during early years after German Unification. Applying the 

relevant wage rates from public and private service sector, the calculated man hours 

represent approximately the real labour time at German public theatres.

2.4.2.4 Construction o f  capital input

In the absence o f direct information on capital input flows for perfonning arts 

institutions, proxy capital input variables are constructed using data on expenses, 

costs and commodity usage. The primary capital input and partly the secondary 

capital input are created using data on non-personnel expenses provided also in 

Table 6 o f the Theatre Report.

The Theatre Report divides non-personnel expenses into two groups: operative 

expenses and expenses on different financial projects. The primary capital input (X2) 

is defined using operative expenses, which in turn is divided into 8 subcategories: 1) 

administration costs; 2) cost for renting and leasing o f facilities; 3) cost for decor and 

costumes; 4) publications; 5) copy rights costs and materials; 6) expenses for guest 

performances/sight touring; 7) guest perforaiances by foreign ensembles (theatre 

groups); and 8) other operating expenditures (including administration costs, copy

The total working hours were not available before 1998 but the percentage share o f  every federal 
region in total working hours for Germany as a whole was provided. This share did not change during 
the time across federal regions and the average o f  all periods was calculated. The long time series on 
total working hours for whole Germany available at Federal Statistics Office were multiplied with the 
calculated average share for every federal region. Thus, the total working time for every federal region 
before 1998 could be derived.

The required data and derivations to obtain missing wage rates are summarised in Table 2.6.
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rights and materials and other). Since operative expenses are essential to the 

production o f artistic output, they are defined as a primary input. The subcategory 

administration costs are not primary expenses on the one hand but on the other hand 

they are also necessary to coordinate the production process in theatres. Undoubtedly, 

the expenses for guest performances are very important and the same holds for decor 

and costumes, publications, copy rights and other operating expenses.

The second group o f non-personnel expenses is divided into three 

subcategories: 1) loan and interest repayments; 2) other financial projects; and 3) 

construction expenditures. The first subcategory is not included in measurement of 

capital input because it is difficult to allocate these expenses to theatre seasons and 

they represent pure financial data. The construction expenditures (cost for new 

development, reconstruction, building or building enlargement) also could not be 

considered as capital input as it is difficult to distribute the expenses to yearly theatre 

seasons. What is more, these expenses are financed not from the yearly budgets of 

theatres but from budget o f their licence holders. Finally, the second sub-group o f 

“expenses on other financial projects” consist o f the allocation o f reserves and 

expenses for further investment. Reserves in Gennan public theatres are part o f their 

own capital which is granted to the theatres by their licence holders. This capital can 

be used for specific investment projects, thus they are considered a secondary capital 

input (Zj). Proxy variable for the value o f capital stock is also included in this 

measure. This is taken to be the number o f seats for each season time the number of 

venues (measuring theatre capacity) valued at the property value per square meter o f 

building land available from the Federal Statistics Office in Germany.^' The venues 

and the number o f seats are provided in Table 1 o f the Theatre Report. This way the

Administration cost comprises o f  expenses for printing paper, phone and mail charges, newspapers, 
books, maintenance and repair o f  vehicles. Copy rights and materials consist o f  costs for royalties and 
other related fees, notes and roles. Other operating expenditures include the purchase and maintenance 
o f  machines and appliances, the maintenance o f  properties and buildings, expenses for radio and 
television broadcasting, concerts (hall rental), service clothing, education and training, legal charges, 
business trips, taxes, insurance, tickets printing costs, transport costs, fire brigade, technical appraisal 
costs, text books and medicine costs.

The actual market value o f the theatres land and buildings is not known as these properties are 
granted theatres by their licence holders.
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capital stock is included in the secondary capital input as it does not directly influence 

the production of artistic output.

Summing up, the primary capital is derived from several categories of 

operative production costs. The secondary capital is composed of one expenses 

category “other financial projects” which means allocation of reserves and other 

investment and also from the value of capital stock, approximated with the number of 

seats for every theatre. Prior to aggregation of the primary and secondary capital input 

the non-personnel expenses and the value of the capital stock are devaluated using 

appropriate capital price indices presented in Section 2.4.2.5.

2.4.2.5 Capital deflation over time and across regions

To deflate the non-personnel expenses and the value of capital stock over time 

numerous indexes available at Federal Statistical Office in Germany were applied. To 

deflate the property value the index for capital stock was applied. To find relevant 

indexes for non-personnel expenses the information on commodity usage for German 

public theatres was used. This information was provided by Hummel and Berger 

(1988). The input-output tables presented in their study were prepared for six public 

theatres in Germany and they provided the share of every input used in total output 

value (value of all capital and labour inputs used in a theatre) measured with ex-factor 

prices. The input-output tables were based on detailed information about the theatres 

expenditures, available in the budgets of their licence holders for the fiscal year 1984 

and the inputs shares can be treated as representative for all German public theatres.

The information on capital inputs shares could be used to deflate non

personnel expenses. The percentage shares of every capital input in total capital

Although without the artistic venues no performances could take place it could be argued that the 
capacity o f  the venue need not be fully exhausted for the performance to take place. In addition, 
capital stock is not required for guest performances at other venues or for sight touring.

These are: four theatres in Munich, one theatre in Essen and Kassel respectively.
The calculated structure o f the inputs was consistent over the years. The share o f  labour inputs in 

total inputs was 79.3%  and the share o f  capital inputs was 20.8%. This capital-labour ratio was similar 
to the expenditures structure for all German public theatres between 1972 and 1984. During this time 
the theatres spent on average 78.3%  on labour and 21.7%  on capital. The Theatre Report displays 
similar ratio o f  the expenditure structure for theatre seasons 1991/92-2003/04 where 76.2%  o f  total 
cost fell on personnel and 23 .7 % on non-personnel expenses.
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value were distributed to every expenses category based on a quite detailed 

description of these expenses and with regard to the characteristics of every input. 

Distribution was also based on study by Tobias (2003) and also on own analysis. 

Furthermore, the average percentage shares of the inputs were compared with the 

average share of the non-personnel expenses categories in total non-personnel 

expenses. The exact allocation of the inputs was sometimes not possible. Therefore 

some inputs shares were split into two or three non-personnel expenses categories.

After distribution of the inputs shares to the non-personnel expenses 

subcategories, relevant “Laspeyres” price indexes could be directly applied to each 

expenses category. To some of the expenses categories there was only one input 

allocated and only one index was applied (for example, for expenses category “copy 

rights and materials” the PPI index for print products and reprography was found). In 

other cases several indices were applied and weighted according to the inputs shares 

included in the relevant subcategory and then they were aggregated into one index. 

The definitions o f capital inputs were mostly compatible with the goods definition of 

the Producer Price Index (PPI) and with the goods and service definition of the 

Consumer Price Index (CPI) in Germany. For the PPI the goods catalogue 2002 was 

applied and the time series for period 1995 - 2004 available directly at the Federal 

Statistics Office were connected with rebased series for period 1991-1996 available in 

Statistical Yearbook 1996.^^ For some inputs long time series for PPI and CPI were 

also directly available, for example PPI for “electricity, steam and hot water”, 

“chemical products” or “newspapers and books”. CPI was used for such inputs which 

express non-material good or service, such as “other market services”, “transportation 

cosf’, or “culture services and publishing”. The distribution of inputs and capital

The percentage shares o f  the capital inputs were calculated with following weight: (2x % share o f  
Munich theatres + % share o f  Essen theatre + % share o f  Kassel theatre)/4.

The available input-output structure was also applied by Widmayer (2000) to measure capital inputs 
for the cost efficiency analysis. Tobias (2003) applied DEA-efficiency analysis.

For example the share o f  an input “paper and paper products” was distributed between two expenses 
categories: administration (30%) and other operating expenditures (70%).

This index excludes from nominal series differences in prices with regard to the base year and it 
assumes that quantities o f  commodities are the same both at the base and observation period.

For previous years 1991-1995 the definition for some goods had been slightly different and the 
index was adjusted according to the good number and the weighting rate for every good.
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indexes to every non-personnel expenses subcategory are presented in Table 2.8. 

Table 2.9 presents the derived capital indexes for each category of non-personnel 

expenses and the index for the value of capital stock. All indexes are calculated for 

the base year 2000 and are transformed into yearly theatres seasons equivalents.

To incorporate the regional discrepancies in the price level between East and 

West Germany (especially in the early years after unification) the purchasing power 

parity index was applied and it is presented for both years and theatre seasons in 

Table 2.10. The index was obtained from the Report o f  Economic Research Institute 

in Halle, Germany (2003). It is Laspeyres price index calculated for East Germany 

with the constant basket of the goods of West Germany based on year 1995. The 

index was calculated every second year from 1991 to 2002 and missing years were 

averaged to obtain continues time series. The derived purchasing power price index 

was combined together with the individual capital price indices for every non

personnel expenses category.*® These capital deflators were divided by 10 to enable 

comparison with man hours and the number of visitors.

2.4.3 Data Sample

2.4.3.1 Structural changes o f theatres during time

There existed 177 public theatres in Germany in total between 1991/92 and 2003/04. 

Table 2.11 presents the number of 173 theatres that were included in the sample for 

later analysis. The theatres were subject to several changes during this time and to 

keep the track of their record an identification number was assigned to every theatre 

company. Firstly, some theatres changed their name over the sample period, 

sometimes in connection with a change in the legal fonn of the theatre. However, the 

change in legal form does not affect the production technology at Gennan public

The index is calculated separately for expenses category “rents & leases” as the price for these 
services was much lower in new than in old regions. For instance, in 1991 a rental price for an 
apartment in East Germany was only 18% o f  the rental price in West Germany.
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theatres. Therefore the legal form can be ignored in the context o f changes in the 

number o f theatres as it does not affect output and factors o f production directly. In 

other words, if  the legal form has been changed, this is still the same theatre company 

with the same employees and the same theatre management.

The change in the theatres number was caused by those theatres which 

underwent structural changes. Although the sector o f German public theatres is 

relative stable, the average number o f the independent theatres decreased over the last 

13 years from 162 in 1991/92 to 151 in 2003/04. During this time four theatres were 

closed, five theatres were privatised and seven new theatres were established. These 

theatres exit and enter the sample. In addition, two small theatres were acquired by 

larger theatres. The smaller theatre exits the sample and the larger theatre (by which 

the smaller theatre was acquired) remains unchanged. Furthermore, nine theatre 

mergers also occurred. In these cases, theatres are treated as separate entities prior to 

the merger and a new enterprise post-merger. The logic behind this treatment is that 

the merger may influence the management, inputs and the attendance in theatres thus 

altering the production technology. There are also two cases were after merging the 

theatres were divided again at later point and were treated again as separate theatres.

Furtheraiore, seven theatres are presented in Theatre Report as cooperating 

theatres, where one or two theatres cooperate with another theatre.*^ While 

cooperating theatres have some degree o f autonomy in production (information on 

ticket sales, other personal expenses and other data are presented separately for each), 

they share their ensembles and have the same management - artistic and 

administrative directors and other managing positions. Spillovers may therefore 

exist that will affect the technology in use by these theatres. Furthermore, personnel

Although different legal forms have different constellations o f  theatre management and control 
bodies o f  the licence holders, the technology will be not affected. Miihlenkamp (2001) confirmed that 
changing the legal form is only a formality that has little or no effect on the production technology. 
As such, changes in the legal form are ignored in this study as the theatre will remain unchanged -  it 
will still have the same employees and the same theatre management.

The cooperating theatres are: two theatres in Landshut, which cooperate with theatre in Passau, one 
Theatre in D usseldorf which cooperates with one Theatre in Duisburg  and one Theatre in 
Mdnchengladbach which cooperates with on Theatre in Krefeld.

The cooperating theatres can be then treated as independent profit centres with central management.
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expenses for management and artistic personnel are not given separately for 

cooperating theatres (these data are presented for one of the cooperating theatres, 

mostly the one with the largest house and capacity). This prevents cooperating 

theatres from being individually represented in the sample. Thus, the separate 

observations for cooperating theatres had to be aggregated hence it is impossible to 

split the factors of production among them.

Accordingly, seven cooperating theatres were aggregated into three theatres 

and 173 individual, independent theatres remained in the sample presented in Table 

2.11. Among these 173 theatres there were nine theatres in the data sample with 

missing observations for all examined theatre seasons and those theatres had to be 

excluded completely from the sample. Thus, 164 in total remained in the sample for 

further analysis.

2.4.3.2 Differences between East and West German Theatres - data adjustment

It is also worth considering the adjustment in the data for theatres from East Germany 

which were assimilated into the cultural system of Federal Republic in year 1990. The 

East German theatres appeared in the Theatre Report already in season 1990/91 and 

the data for these theatres were prepared in the same way as for West German 

theatres. Thus, according to the information given in the reports published after 1990, 

the statistics for these theatres can be regarded as reliable.

Comparing the data for East and West Germany after 1991 the main difference 

occurs in the aggregate price and wage level. To account for the differences in prices 

for labour inputs the wage rate was found for every federal region in Germany (see 

Section 2.4.2.3). To account for differences in prices for capital inputs the purchasing 

power parity price index presented in Section 2.4.25 was applied. Looking at the time 

series data in Tables 2.7 and 2.10 it is apparent that the nominal wage rates and the 

price level in the Eastern federal regions have been converged towards the level from

The statistics for East German theatres is available in the Theatre Report from season 1989/90 
onwards. However, the data for season 1989/90 cannot be taken into account because o f  different 
structure o f  the former GDR-theatres and the statistics for this season is not a reliable source.
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W est Germany since 1991. Nevertheless, in season 2003/04 the average wage rate in 

East Germany is still 20 per cent lower than the wage rate in West G ennany and the 

price level (apart from prices for rent & leases) remains at the 95 per cent level o f  that 

in W estern federal regions.

Besides these macroeconomic aggregates which were easy to adjust in the 

econometric model it is necessary to analyse if  there may be any internal differences 

in the way o f production and management system between East and W est German 

theatres. On the whole, theatres from East Germany changed slightly their structure 

after being assimilated into the Western cultural system. The main transformation was 

the legal form o f the theatres. However, their economic structure did not change as 

they continued to be public non-profit enterprises. Besides, in 1991 the theatres 

could also change partly their repertoire leaving out the political propaganda plays. 

Apart from that the production structure o f Eastern theatres does not differ from West 

Geraian theatres in relation to the nature o f the artistic production. This applies to the 

repertoire, employment structure, the level o f artistic plays and other characteristics 

presented for all German public theatres in Chapter 1, Section 1.5.1.

According Franz (1997) the East Gernian cities and municipalities are 

provided with very good infrastructure o f theatres. Theatres in the new federal regions 

have a lot o f venues and stages which could be potentially better utilised than before. 

They are also very well equipped with ensembles, theatrical orchestras and theatrical 

gear. Although the total average theatre attendance per capita and per theatre has 

actually increased in East Germany over last years, the capacity utilisation is much

The biggest difference in the price level is for “rent & leases” for which the separate price index was 
created (see Table 2.10). This price difference is not very relevant for German public theatres as they 
have their venues granted them by the state and they rent only sporadically land or property.

The theatres from East Germany were transformed into other public and private organisation forms 
common to theatres in the Federal Republic o f  Germany (see Chapter 1, Section 1.5.1).

For example, given the data in the Theatre Report, the share o f  the personnel expenses in total 
expenses was equal to 80 per cent for East German theatres in 1991/92. Similar level o f  82 per cent 
reached West German theatres. In 2003/04 the persormel expenses at both Eastern and Western 
theatres accounted for 81 per cent o f  total expenses.
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lower than in West Germany. ** Moreover, the municipal expenses per capita were 

higher in 1995 for theatres in East Germany than for those in West Germany. This 

may be due to the fact that at East German theatres the actual potential is not 

exploited as it could be and that from the costs perspective the theatres in the new 

federal regions could be run much more efficiently. For example, it may hold that the 

personnel employed at Eastern theatres are used less productively than at Western 

theatres (Franz, 1997).

It should be noted that by estimating the “average” aggregate production 

function model the efficiency factors such as the managerial and other productivity 

factors which are not observed in the inputs data may also differ between East and 

West German theatres. These differences are assumed to be firm specific effects 

which do not change over time and they are excluded from the estimation applying 

the fixed-effects estimator (see Section 2.5.1 below). However, examining explicitly 

the efficiency of theatres some measures for productivity factors are likely to be found 

which would be different between East and West Germany. Especially, it could be 

argued as discussed above that the productivity from the personnel costs perspective 

is lower for East German theatres. However, such hypothesis would have to be 

analysed empirically first. In this study on the aggregate production fiinction model 

the efficiency factors cannot be explicitly measured also due to the lack of detailed 

data necessary for such analysis. Nevertheless, the differences between East and West 

Gernian theatres will be compared using indicator variables and applying separate 

estimations for both groups of theatres.

Given the data from the Theatre Report average attendance per capita at East German theatres 
increased from 1.18 (in 1000 persons) in 1991/92 to 1.45 in 2003/04. This is in contrast to West 
German theatres at which attendance per capita in 1991/92 was higher (2.26) than in 2003/04 (1.99). 
On the other hand, according Franz (1997) the capacity utilization (measured per 100 o f  seats) was in 
1993/94 lower for East German theatres (64.5%) than for West German theatres (78.15).

In 1995 the municipal expenses per capita (divided by the number o f  municipality inhabitants) 
calculated for 11 German cities (with the equal number o f  inhabitants) equal 75 EUR for East German 
theatres and 68 EUR for West German theatres (see Franz, 1997, p. 37.).
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2.5 Empirical Model

2.5.1 Econometric Model of Production Function

To estimate the production function on unbalanced panel data for German public 

theatres the modified transcendental functional form given by equation (2) in 

Section 23 .2 .2  was applied. A  single equation production function model is used in 

this study since it is assumed that all independent variables are predetermined outside 

the system. Adding the subscripts to Equation (2) for j  individual theatres { N = j ....164) 

and for / time periods (T= /.....13), Equation (3) is given by:

Taking logs o f  the production fiinction presented in equation (1) and including fixed 

firm and time effect terms (so that Cj, =  exp(c.) exp(/l,) )  and a statistical noise

term, the full empirical model is given in equation (4):

In Yj, = InCg + Cj  +Z,+ or,. + /}, t  A-,, + 1  (<?,4 + r,z„ )+
(=1 1=1 i= l

where 7̂ ., is the artistic output o f  theatre j  in time period t, are the primary inputs 

(i-1,2), Zy, are the secondary inputs {i=l,23),  c . are the firm specific fixed effects, 

A, are the fixed time effects and w,., is the statistical noise terai with zero mean and 

constant variance which we assume is uncorrelated with the parameters o f  the model. 

Period t denotes yearly theatre season. Artistic output is the theatre attendance.

Primary inputs are artists (X/y,) and primary capital (^ 2;,). To artists belong artistic solo 

personnel, ballet, chore and orchestra members and also artistic management. Primary 

capital indicates all operative inputs used directly in the production o f  performances. 

Secondary labour inputs are support staff and it is composed o f  technicians and 

artistic technicians (Z;y,), administration and house staff (Z ŷ,). Secondary capital
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denotes capital stock and other theatres’ investm ent capital not used directly to 

produce artistic output. From  equation (4) follows that not necessarily zero output will 

be produced if  is zero. In contrast, no output will be produced if  X.j, is zero.

Equation (4) describes the long run production function where all variables are 

calculated for yearly theatre seasons.

For fitting the production function in equation (4) a tw o-w ay error com ponent 

linear regression m odel was chosen using a fixed effects estim ator (called fixed 

effects m odel). Fitting panel data on G erm an public theatres as fixed effects m odel it 

is possible to control for their individual heterogeneity as both tim e-invariant and 

firm -invariant factors are taken into account sim ultaneously. The error term  in the 

model is w ,., and represents the effects o f  the om itted variables in the model. W e

assum e that u is uncorrelated w ith the independent variables and with

param eters Cj , A, and In . Thus, Uj, has zero m ean and constant variance.

The param eter c . incorporates the individual characteristics o f  the y-th theatre

com pany and it does not change over tim e (it is w ritten w ithout tim e subscript t). 

Param eter c . captures the fixed individual factors associated w ith a singular theatre

com pany and denotes the unobservable individual theatre’s effect. The tim e effect 

com ponent is A, and it is constant betw een individuals (w ithin panels) but it varies

over tim e (it is w ritten w ithout subscript j ) .  Hence, there are two error com ponents

and A, that w ere excluded from the standard error tenn  u and subsum ed inc^ ,. This

procedure reduces om itted variable bias as the om itted unobservable variables in 

m odel are included now  in c.  (for individual effects fixed over tim e) and A, (for tim e

effects fixed w ithin the individuals in one tim e period). The individual and tim e effect 

can be correlated w ith the explanatory variables. The param eter Incgis not the actual

constant in the m odel but rather the average value o f  the fixed effects and w hich can 

be interpreted as the overall intercept to be estimated.
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Both parameters c. and A, can be also interpreted as individual dummy 

variables. In other words the terai can be understood as a set o f intercepts for each

N

theatre in the panel and it equals to '^CjD^  and the term A, could be calculated as set
>=2

of time period intercept terms for each theatre season of the panel and it equals to
T

^ A , D ,  . In this context both one individual dummy and one time dummy act as point
1=2

of reference and are subsumed inlncg.^*^ However the dummy variable approach

requires N-1 dummies for N individual theatres and T-1 dummies for T time periods. 

Especially, for the individual dummies it can cause a large loss of degrees of freedom 

as the panel data for Gennan public theatres are characterised with large N (164 

theatres) and short T-dimension (13 theatre seasons). A better way to interpret the 

fixed effects estimation is to eliminate the individual and time specific components 

using time-demeaning and groups-demeaning approach. All variables are calculated 

now as deviations from the individual means over time to eliminate c ■ and deviations

from the group means over individuals within each time period to eliminated, 

(e.g. X;, - X , .  - X , ). Such transformed data can be used to estimate the parameters of 

the independent variables and the within (fixed effects) estimator is the same as that 

obtained estimating the OLS model with dummies variables.

The estimated parameters or,, , 7,, 5̂  of the independent inputs variables are

the best linear unbiased and consistent estimators under assumption for independence 

of Uj, in the model. Furthermore, the within estimator (fixed effects estimator) can be

seen as more efficient estimator as all unobservable fixed effects can be correlated 

with the independent variables but have no influence on estimation of the within 

estimator.

Therefore the fixed effects estimator is also called least squares dummy variable (LSDV) estimator 
as it can be obtained using OLS-regression with individual and time dummies variables.
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The estim ated m ean value o f  the unobservable individual and tim e effects 

can be denoted as Inc^ and it w ill be used as an average intercept term. A pplying the 

w ithin transfom iation o f  the data to obtain the estim ator for the independent variables, 

the param eters In Cq,c. ,  X, do not have unique solutions as they are actually

elim inated from  the model. H ence it is im possible to estim ate them  separately, they 

can be calculated as average o f  the individual and tim e effects and Ihcq can be 

interpreted as overall (grand) m ean o f  individual effects and tim e effects, by

N T

assum ption t h a t ^ c .  = 0  and = 0  (Baltagi, 2001). Furtherm ore Inc^ although

Still unbiased can be inconsistent, especially  w hen TV —> for Cj  and when r  —> °o

for  X , . H ow ever the num ber o f  G erm an public theatres is relatively stable over time.

To find the difference between A, and c. the approach o f  centred

dum m ies/indicators d '  for time effect w as applied (Baum , 2006).^’ The estim ated

param eter In shows now  the grand m ean o f  both the individual and tim e effect.

N ow  it is also possible to analyse separately the individual tim e effects X, as

deviations from  their grand mean included in Incg. H ere T  is quite small and this

approach can be taken into account.

A pplying the fixed effects m odel for Germ an public theatres is appropriate 

given the fact that there m ay be specific individual unobservable characteristics which 

do not change over tim e but m ay influence the attendance num ber. These are, for 

exam ple the geographical location o f  the theatre, population, infrastructure o f  the 

region w here the theatre com pany acts, size o f  the theatre com pany, quality and 

prestige, also other regional and environm ental factors w hich do not change in time. 

In addition, the m anagerial style or the quality o f  the inputs w hich was not explicitly 

specified in the m odel m ay be theatre specific. The derived inputs quantities from

Each indicator is transformed into a centred dummy by subtracting the indicator for the excluded 
period from each o f the other time periods. The statistical software used in this study lacks automatic 
double demeaning command, which allows estimation o f a two-way FE model with no j  or t dummies.
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financial data may include some unobservable quality differences between theatres. It 

may be, for example, the case that more talented actors earn a higher salary thus 

increasing the number o f man hours for some theatres. Thus, the quality o f  the 

inputs can be correlated with independent variables or in other words unobservable 

effect c - can be correlated with independent variables in the model. Excluding fixed

effects which control for these unobservables (estimating the model under assumption 

that intercept is a constant c and that c . is included in the error terni ) will mean

that the error terni Uj, will be correlated with the independent variables leading to 

inconsistent estimates. The fixed effects approach controls for these factors by 

eliminating fixed factors c . from the error tenn Uj, either by applying the within

estimation or using dummy variables. For this reason the pooled OLS regression on 

panel data could lead to biased results.

It is also the case that there may be factors exogenous to the model that cause 

the production function to shift during time. For example, technological change, 

changes in government policy for German public theatres and other external effects. 

The time effect is constant for all theatres companies during one period but changes 

between the yearly theatre seasons. In general, it is assumed that for Gennan public 

theatres during 13 theatre seasons their individual unobservable effect c. will be

much greater than the time effect A,. If  the time effect is not significant, the model in

equation (4) can be also fitted using one-way error component model by leaving A,

out o f the equation.

2.5.2 Unbalanced Panel Data in the Fixed Effects Model

The model o f production function given by equation (4) in Section 2.5.1 will be fitted 

using unbalanced panel data. This means that there are missing observations for some

In the empirical model, theatre fixed effects control for quahty differences across theatres. The 
‘quality adjusted’ man hours measure only needs to capture differences in the quality o f  artists within 
a specific theatre across theatre seasons.
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theatres and not all A^= 164 individual theatres can be observed over all 7= 13  yearly 

theatre seasons. In the sample o f 164 theatres with 1,882 observations there were 52 

theatres (32 per cent o f all theatres) with 250 missing observations (12 per cent o f all 

2,312 observations in balanced panel) in total. Theoretically, the attrition can be 

denoted as vector o f selection indicators Sj, which is equal to one if  {Yj, ,X^, ,Zj, )  is 

observed and zero otherwise. In the fixed effects model the attrition indicator is just 

s . and equals 1 for the observations remaining in the sample because the within

transformation rules out the time-invariant effects inX^,Z^.. Thus under the

assumption that s . is independent o f the error term , the fixed effects estimator is

consistent and asymptotically normal. For the above group o f the attrition a stronger 

assumption can also hold that attrition s.  is not correlated with Cj,A,  andX .,Z ^..

However this assumption is not necessary for fixed effects and under the first weaker 

assumption the within estimator in unbalanced panels is still consistent.

Different sorts o f attrition in the data sample o f Gennan public theatres are 

presented in Table 2.12 and can be divided into two groups. Theatres which left the 

sample entirely or entered the sample in the later period o f time belong to the first 

group of missing observations. These theatres were described in Section 2.4.3 and 

these are: closed and privatised theatres, new theatres established, theatres merged or 

acquired by another theatre. To this sort o f attrition belong 38 theatres -  23 per cent o f 

total 164 theatres and 227 -  91 per cent o f  total missing 250 observations. This group 

o f theatres is not as problematic because it does not distort the infomiation on exiting 

data. If a theatre does not exist it can not influence the response variable which is the 

attendance number. With regard to this type o f attrition the sample o f German public 

theatres can be treated as rotating panel or as panel where selection o f the theatres is 

entirely random. Thus, we can assume that the a ttritio n s . is independent o f , Cj, A,

and o f the explanatory variables , Z .. Thus, for this group o f missing observations

the fixed effects model is consistent and asymptotically normal.
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The weaker assumption for consistency of unbalanced fixed effects model 

under attrition can be applied to the second group of missing observations which 

occur for unexplained reasons. The missing observations - for some of the variables 

or for the part of the variables - belong to the theatres remaining in the sample. The 

missing observations are mostly for one, two or three theatre seasons and there is no 

infonnation available why the data are missing. To this group belong 14 theatres -  8 

per cent o f total 164 theatres which makes 9 per cent of the total missing 

observations. This sort of attrition may result in a sample selection problem if the 

decision about not including some data o f the different theatres is systematically 

related to the response variable. The greatest part of this attrition occurs in theatre 

seasons 1991/92 and 1992/93. The reason for this can be the adjustment process after 

the German Unification in October 1991 when the ex-GDR theatres are included in 

the Theatre Report. The gaps in the data during this time arise mainly with the new 

theatres which had to adjust first to the new reporting system (see Section 2.4.3.2). As 

such, it is not unreasonable to assume that the reason for the missing data is 

exogenous and related to factors other than artistic output. In this case s. is

independent of w . In general, we can assume the same for the remaining missing

observations belonging to this group. Furtheraiore, even if the assumption only holds 

that s . is not correlated with but there is no assumption on the relationship

between s . and Cj, A, or X  . , Z . - which can be the case for this sort of missing

observations - the fixed effects estimator remains asymptotic normal and consistent. 

This applies especially for short panel as is the case of this study (Wooldridge, 2002).

On the whole, the consistency of fixed effects model under the above 

assumptions allows for estimating the production function model on the unbalanced 

panel. Thus, according to Baltagi and Song (2006) we can still use the standard panel 

data methods for consistent estimation if the selection rules leading to the attrition in 

the panel are ignorable for the parameters of interest. This condition also holds for 

non-randomly missing panels as it is partly the case in this study. Another argument 

for using unbalanced panel is that excluding theatres with missing observations can
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also lead to the loss o f degrees o f freedom. This in turn would affect the efficiency o f 

the estimated model. Nevertheless, the sample selection bias for the fixed effects 

model can be tested using two simple tests. Firstly, for the observations which are 

missing for unexplained reasons a test for the significance o f an attrition indicator s .

in the fixed effects model presented by Wooldridge (2002) will be considered. 

Besides, in line with Verbeek and Nijman (1992) the Hausman-type test based on the 

fixed effects estimators for the balanced sub-panel and unbalanced panel will be 

applied.

2.5.3 Descriptive Statistics

Table 2.13 provides the basic descriptive statistics for panel data. The dependent 

variable and independent variables used in the production function model given by 

equation (4) are summarised. Artistic output is expressed in absolute visitor numbers. 

All labour input variables are expressed in man hours. The capital inputs are 

expressed in EUR deflated for the year 2000 and appropriately scaled. Apart from 

overall variation in the data the standard deviation (see Table 2.13) has been 

decomposed into between and within variation. The production function model will 

be estimated using a fixed effects approach as within transformation o f data. The 

individual effect varies for individuals but not over time. Therefore the “within”

variation o f variables for (within) each individual theatre over time is important to 

eliminate the individual fixed effects c. from the model. On the contrary

coefficient/I, varies over time but is constant between units in panel. To eliminate the

time effects A, the between variation o f the variables over (between) individual

Inference based on the balanced sub-panel o f  the data is inefficient even in randomly missing data 
(Baltagi and Song, 2006).

The attrition indicator Sj equals 1 if  a theatre j  is observed during all seasons (T=13) and 0 
otherwise. To apply this test in the fixed effects model the lagged selected indicator is created Sjj.i and 
estimated in the production function using the unbalanced panel data (Wooldridge 2002, p. 581).

In this test, in contrast to the standard Hausman test, all two estimators from the both balanced and 
unbalanced panel are consistent under the null hypothesis that the sample selection rule is ignorable 
and all two estimators are inconsistent under the alternative (Verbeek and Nijman, 1992, p.)
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theatres w ithin each tim e period is important. All variables in Table 2.12 are well 

identified in this context as the values o f  standard deviations never reach zero.

A considerable overall variation exists for artistic output w hich ranges from 

2,758 to 616,234 visitors per theatre season w ith a m ean o f  151,224 and a standard 

deviation o f  108,982 visitors. The variation “w ithin” theatres over tim e is also quite 

large. As m ight be expected, the “w ithin” variation is low est for the adm inistrators 

and house s ta ff input. The data also confinn the im portance o f  artists w hich are 

em ployed on average for 352,094 man hours. The prim ary capital and technicians 

also have quite high mean values. On average the sm allest em ploym ent can be 

assigned again to adm inistrators and also to secondary capital.

The m ain concern in the panel data is the presence o f  heteroscedasticity and 

serial correlation in the standard error w . This is m ostly due the fact that for some

observations the values o f  the variables are very high in contrast with other 

observations. Because o f  the fact that all theatres during 13 theatre seasons w ere taken 

into account, the unequal variances may exist across tim e and individuals. This could 

be depicted graphically. Plotting the explanatory variables against the residuals and 

residuals squared confirm ed possible but unspecified patterns o f  heteroscedasticity for 

som e variables in the model. Plotting residuals against tim e some pattern o f  

autocorrelation could be depicted as well. Furthennore, w hile it is true that the 

observed heterscedasticity and serial correlation in the com posite error 

" C j  + A ,  + U j " \ s  dom inated by the presence o f  c .( fo r  exam ple the different size o f

theatres w hich is constant over time) and also o f  X ,  (for exam ple an exogenous shock 

for all theatres) there can be strong serial dependence and the usual fixed effects 

standard errors m ay be very misleading. This possibility tends to be m ore problem atic 

for big T which is not the case here. H owever, i f  there are patterns for 

heteroscedasticity or serial correlation the robust standard errors should be calculated 

(W ooldridge, 2002). The robust variance m atrix is valid  in the presence o f  any 

heteroscedasticity or serial correlation provided that T is small relative to N, which is 

the case in this study.
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2.5,4 Model Estimates

The empirical model o f German public theatres given by equation (4) in Section 2.5.1 

was estimated using ordinary least squares regression on transformed unbalanced 

panel data for 1882 observations. The w^ithin (fixed effects) estimators o f independent 

variables and the average fixed effects as intercept were obtained. The Hausman test 

with null hypothesis for equal variances between fixed effects and random effects was 

rejected in all cases thus confinning that only the within estimator will produce 

unbiased results. An F-test o f the null hypothesis that the constant term is equal across 

individual theatres was rejected indicating that pooled OLS would produce 

inconsistent estimates. The log-likelihood test for panel data (Greene, 2003) was 

performed and the null hypothesis for the presence o f homoskedasticity was rejected 

at the 1 per cent level. Besides, the test for serial correlation in the errors o f a linear 

panel data discussed by Wooldridge (2002) was performed. The null hypothesis that 

the residuals from the regression of the first-differenced variables should have an 

autocorrelation o f -0.5 was rejected at the 5 per cent level. However, the 

autocorrelation coefficient equals -0.29 and is actually close to the expected value. 

For this reason the standard errors are corrected by Huber/W hite’s procedure to adjust 

for the presence o f heteroscedasticity and non-nomiality in the data. According 

Wooldridge (2002) the robust variance matrix is valid in the presence o f any 

heteroskedasticity or serial correlation provided T  is small relative to N.

Table 2.14 presents the regression results for two different combinations o f the 

independent variables in the production function equation. Coluinns (1) and (2) 

present the estimated model as a two-way error component model including both 

individual effects c, and time effects/I, while Column (3) presents the results for

After estimating the production function model using the first-differenced variables, the 
autocorrelation coefficient denoted as p  was obtained in a regression o f  the lagged residuals on the 
current residuals. The coefficient was significant at the 1 per cent level and equal to 0.2934.

This holds in this case when the number o f  units (N=164)  is much greater than the number o f  
periods (T=13).  The pooled OLS estimates using the first-differenced data with robust standard errors 
did not differ in the sign and magnitude o f  the parameters. However, the coefficients had lower 
significance levels which may result from the fact that the first-differenced estimator is less efficient 
than the fixed-effects estimator if  the assumption holds that are serially uncorrelated.
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one-error component model where only individual fixed effects c ̂  were considered.

The explanatory power o f  the model is respectable with overall R-squared at 77 per 

cent level for all three columns. The F-test for the joint hypothesis that all 

coefficients, except intercept are equal to zero could be rejected at 1 per cent level. 

The estimated coefficients are presented together with their significance levels and 

robust standard errors. For all three columns the estimates for o ’, and or, are positive 

and highly significant at the 1 per cent or 5 per cent l e v e l . a n d  are also 

significant at the 5 per cent or 10 per cent level. A negative sign is found for^ , while 

positive sign is found for /?,. Estimates for and associated with the secondary

inputs are also highly significant for technicians (at the 10 per cent and 5 per cent 

level) and for secondary capital (at the 1 per cent level) but insignificant for 

administration and house staff In each case the estimates for y. and display 

opposite signs. The insignificance o f  administration and house staff was investigated 

by considering the possibility that technicians together with administrators and house 

staff were structurally identical in terms o f  their impact on output. The null hypothesis 

imposing the necessary restrictions ( =  7, and = <̂2 ) could not be rejected with an 

F-value o f  0.99 and 0.39 for the first and second coefficients pair respectively. 

Consequently these labour inputs were merged into one variable called “ancillaries” 

and included in place o f  the previous variables in the model presented in 

Column (2).^* The estimated parameters and (?2  foi" ancillaries and they

remain significant at the 5 per cent and 10 per cent level. Using the specification  

presented in Column (2), Column (3) presents the results excluding the time effects. 

All estimates retain their sign, values and significance levels. In each case the 

estimated average fixed effects In (the intercept tenn) are significant at the 1 per 

cent level.

The overall summary statistics for variable “ancillaries” Z| is as follows: mean = 245136, Std. Dev. 
= 223,557, Min= 0, M ax= 1,348,629, and for variable “ancillaries squared” Zj is: m ean=1.10e+l 1, 
Std. D ev.=2 .08e+11, Min=0, Max=1.82e+12.

Onlyy^, increased in significance from 10 per cent to 5 per cent level andj^ decreased in 
significance from 5 per cent level to 10 per cent level.
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The estimated centred time dummies for Columns (1) and (2) and the 

summary statistics for the average fixed effects (Inco) for Columns (1), (2) and (3)

are presented in Table 2.15. The time indicators show the deviations from Incg. They 

were tested if  they are jointly zero and for both Columns the null hypothesis could be 

rejected at the 1 per cent significance level. The calculated fixed effects for every 

theatre (individual and time effects for columns (1) and (2) and individual effects for 

column (3)) vary in every column from about 6.2 to 9.3 for the data sample. The high 

average values o f Inc,, can be explained by high individual effects whereas the time 

indicators are o f  low magnitude. This indicates that theatres in the sample have 

different individual characteristics (e.g. quality differences, geographical location 

etc.). The time effects although small are jointly significant, suggesting that they 

should be included in a properly specified model. For this reason the results from 

Column (2) are used in the subsequent analysis. Additionally, the model is also 

estimated without time dummies but adding a time trend variable (which equals 1 in 

1991//92, 2 in 1992/93 etc.) and the coefficient is significant at the 10 per cent level 

and equals to -0.02.

The data were also fitted for balanced panel o f 1547 observations as a check 

for possible sample selection bias. The results did not change. The null hypothesis of 

the Hausman-type test according Verbeek and Nijman (1992) could not be rejected in 

columns (1) and (2) o f  Table 2.14 and was rejected in column (3) only at the 10 per 

cent level indicating that the selection rule can be ignorable and both balanced and 

unbalanced estimators are consistent. Besides, the parameter for the lagged selection

The magnitude o f  the fixed time effects can be explained by their deviations from average fixed 
effects Inco- A lso the difference between the mean values o f  Inco in column (1) or (2) (average 
individual and time effects) and the mean value o f  Inco in column (3) (average individual effects) is 
very small indicating that the time effects do not influence the overall fixed effect considerably.

Additionally, the dummy variable for East German theatres was created and included in the random 
effects estimation (since this indicator does not vary over time and is excluded from the fixed-effects 
estimation). The coefficient for the dummy variable was significant at the 1 per cent level and equal to 
-0.3098 for the two-way error component model in column (2) o f  Table 2.14. The estimates from the 
separate equations for East and West German theatres did not differ in sign and magnitude, although 
there were some differences in the significance o f  individual parameters. Therefore, in the future a 
more detailed examination o f  differences between East and West German theatres is indicated.
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indicator Sjj.i in the fixed-effects model in Table 2.14 was always insignificant. The 

results o f both tests confirm no sample selection bias (see also Section 2.5.2).

As a robustness check, the model is also estimated using the log number of 

performances and the log number of seats on offer as alternative measures o f artistic 

output. All but one parameter is o f the same sign, significance and o f similar 

magnitude to the original model. To test for the functional specification against Cobb- 

Douglas an artificially nesting model was created. The Cobb-Douglas model was 

rejected in favour o f the first approach. The J-Test (Davidson-MacKinnon Test) 

also confirmed that the transcendental production function has greater explanatory 

power than the Cobb-Douglas function (Gujarati, 2003).

2.5.5 Analysis o f Production Structure and Conclusions

The estimated coefficients o f the explanatory variables and intercept term (the 

average individual and time effects) for the two-error component model (column 2 in 

Table 2.14) are used to explore the technological properties o f the Gernian public 

theatre sector as outlined in Section 2.3.3. The relevant statistics o f the production 

structure o f German public theatres are presented in Tables 2.16, 2.17 and 2.18. All 

properties are calculated at the mean o f the data for each observation. A capital- 

labour ratio o f 70 per cent is found. This is consistent with Gapinki’s (1980) finding 

o f a capital-labour ratio o f between 35 and 126 per cent for perfomiing arts in the US. 

The mean estimated theatre attendance is 124,789 visitors.

Using an aggregate measure o f  labour (L) and capital (K) inputs and including the variables in the 
transcendental function model the null hypothesis that both new coefficients are jointly zero could not 
be rejected.

In this case after estimating the transcendental function A (given by equation (4)) the predicted 
value InF  ̂ was included in the Cobb-Douglas function B and the hypothesis that the coefficient o f  
InF  ̂ is zero was rejected at the 1 per cent level. When after estimating the Cobb-Douglas function B 
(using aggregate labour L and capital K  measure) the predicted value InT  ̂ was included in the 
transcendental function A and the hypothesis that the coefficient o f  Inl^ is 0 could not be rejected.

See the Appendix 2.5 for the formulae used to compute each component o f  the production 
technology discussed and to draw the isoquants.

The results were also calculated at the inputs mean values and gave similar results. There are slight 
differences between the first and the second measurement method for some properties such as 
marginal product. This may be due to the advanced mathematical formulas applied. The main reason 
for using the first approach was the possibility to test for statistical significance o f  the mean values.
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Time effects in the long run production

The time effect (see Table 2.15), although statistically significant, has little effect on 

the artistic output indicating that the technological change at German public theatres 

is rather small and a closer look at the coefficient o f those dummies reveals a clearly 

negative trend during the recent theatre seasons. The negative time trend coefficient 

as a proxy variable for technological progress confirms the general decrease in 

attendance over time caused by the factors explained in the model and by other 

exogenous factors not identified in the production function.

Sign on the Marginal Product

The mean marginal product is positive and diminishing for all factors o f production 

(see Table 2.16). As illustrated in Table 2.17, this holds for over 90 per cent o f 

theatres in the sample for every season. As expected, the largest marginal product 

occurs for artists followed by primary capital, highlighting the importance o f primary 

inputs in artistic production. Ancillaries, the secondary labour inputs follow next 

while marginal product for secondary capital is the lowest. Gapinski (1980) also finds 

that the marginal product o f labour is greater than the marginal product o f capital. He 

also finds the same result for primary inputs: that is, in the long run the marginal 

product is positive and declining. For secondary inputs he finds a positive but 

increasing marginal product.

Figure 2.1 presents the estimated long run transcendental production function 

for each o f the four factors o f production. The shape o f the function is depicted for 

every input by setting the other inputs to their mean levels. The values are scale 

adjusted for clarity. The minimum value o f the marginal product for artists (see Table 

2.16) is always positive, thus increasing working hours o f  artists will always increase 

output. The shape o f the production function reveals that the marginal product for 

artists is at first positive and diminishes to a threshold level (815,455 man hours in a 

year) after which it increases. Thus, more working hours o f artists will never produce

In Gapinski’s (1980) study, the time coefficient allowing for technological change over 9 years for 
164 non-profit performing arts companies was insignificant.
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less attendance. The maximum value for the rate o f change of the marginal product 

(AMP) for artists (see Table 2.16) is positive indicating that some theatres reach the 

level o f production when marginal product is increasing. For all other inputs the 

marginal product is at first positive and diminishing until it reaches a critical point 

after which it is negative. Below this critical point the production becomes 

uneconomic. As expected, for a certain level o f attendance, a zero quantity of 

secondary inputs is required. Geraian public theatres could produce on average 

130,776 visitors without secondary capital and 107,422 visitors without ancillaries 

with the assumption that other inputs are employed at their mean values.

The sign on the mean of the output elasticities and their variation display a 

similar pattern to that o f the marginal product. On average they are always positive. 

As before, the output elasticity is greatest for artists indicating that a 1 per cent 

increase in artistic man hour results in 0.21 per cent increase in the attendance 

number. Ancillaries also have a relatively high elasticity as might be expected given, 

for example, the role o f technicians and house staff in the day to day running o f the 

perfomiances and administrators in the coordination o f tickets sales. In comparison, 

the elasticities on the capital inputs are small.

Value o f the Marginal Product

As proposed by Gapinski (1980), a useful way o f testing whether inputs are 

efficiently used is to compare the estimated marginal products to those o f a profit 

maximiser in a competitive industry. For profit maximisation, the factor price o f an 

input should equal the value o f the marginal revenue product o f that input. Thus, if  the 

marginal product is smaller than the ratio o f the factor and output price, the input is 

used excessively. The marginal cost per unit o f labour is calculated using the average 

wage rate while the marginal cost per unit o f capital is calculated using convex 

combinations o f  the singular capital indices used to deflate expenses calculated

The critical points for other inputs are as follows: 1,003,024 man hours for ancillaries, 659,921 and 
1,851,852 EUR-values for primary and secondary capital respectively.
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separately for primary and secondary capital. The marginal revenue product for 

each input is computed as the marginal product times the average real ticket price 

deflated by the Consumer Price Index. The average values of the input prices and 

their marginal revenue products are presented in Table 2.18. In all cases the marginal 

product is substantially below the ratio of the input prices indicating that all inputs are 

used excessively and German public theatres behave not like profit maximising firms. 

Gapinski (1980) also found that both capital and labour inputs were used excessively 

in the long run production of non-profit theatres in the UK and the US.

Returns to scale

The returns to scale coefficients presented in Table 2.16, are always smaller than the 

constant scalar X for input increases (when A> \) and greater than constant scalar for 

input decreases (when A<\). Thus, there is evidence of decreasing returns to scale 

over the whole range of inputs. For example, even if we increase three times all inputs 

of production at German public theatres, the artistic output will only increase by 50 

per cent. The maximum values of the scale coefficient also reveal decreasing returns 

although they approach constant returns when A is set to equal to 1.75 or 2.

One interpretation of this finding is that Gennan public theatres belong to the 

stable productivity sector of the economy, where technological progress is not 

possible. However, it may also reflect diseconomies of scale such as capacity 

constraint or little flexibility in running the productions. Gennan theatres as repertoire 

theatres produce a wide range of production over the whole season. The yearly 

program is set up in such a way that the particular play is not repeated day after day 

but in subsequent periods o f time. It may happen than one production is planned only 

for a few evenings and the larger number of visitors willing to see that particular play 

can not be served. Other examples of diseconomies of scale can be geographical or 

population constraint. The artistic output must be consumed at the same time as it is 

produced and there may not be sufficient demand for perforaiing arts in the region to

In the long run production here all inputs can be altered and adjusted from one production season to 
another. Thus, the costs o f  all inputs analysed here can be regarded as variable costs and thus the 
marginal costs can be regarded as the unit input prices.
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cover greater offer o f German theatres. Gapinski (1980) also found decreasing returns 

to scale for theatre, opera and symphony but found increasing returns for inputs 

decreases for ballet.

Substitutability between Factors o f  Production

The mean marginal rate o f technical substitution (MRTS), presented in Table 2.16, is 

positive for every input pair indicating that at the mean artistic production takes place 

in the region on the isoquant which is convex and downward sloping. In Figure 2.2, 

isoquants are drawn for every input pair holding output and the other inputs at their 

mean levels. The isoquants resemble semi-circles for artists-primary capital, artists- 

ancillaries and artists-secondary capital. For the rest o f the inputs pairs the isoquants 

resemble complete circles. The arrows on the isoquants indicate the mean level o f the 

inputs used by German public theatres. The graphs confirm that, at the mean, German 

public theatres produce in the economic region on the isoquant with positive marginal 

products for all inputs pairs and where MRTS is also positive and diminishing. Over 

90 per cent o f observations lie on the convex and downward sloping part o f the 

isoquants (see Table 2.17). The remaining observations lie in the remaining quadrants 

o f the isoquants.

To measure the substitution possibilities, the partial substitution elasticises are 

calculated. The mean values for all inputs pairs are positive and never equal to zero 

indicating that the technology at German public theatres is not represented by a fixed- 

proportion production function. The substitution possibilities are smallest between 

artists and capital with elasticity below unity. For all other inputs pairs the 

substitution elasticises are greater than one. For example the substitution elasticity 

between artists and ancillaries is quite high at 4.73 implying that labour is mostly 

substitutable for labour. The substitution elasticity between primary capital and

Similar results are obtained for individual theatres. Two theatres in the sample display in some 
years even a positive and increasing MRTS for primary capital - ancillaries and for primary - 
secondary capital.

Gapinski (1980) also finds that artists and capital are not generally substitutable, with other inputs 
exhibiting some degree o f  substitutability.
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ancillaries is smaller at 3.86. This implies that although primary capital can be 

substituted for secondary labour, there may be some substitution constraints, 

especially for technicians and some help staff. For example, technicians may be 

needed at the repertoire theatre where one performance will generally be rehearsed 

during the day and another one performed in the evening. German public theatres 

consist very often only of one building with a large stage and several small venues 

with smaller auditoriums. Thus, the sets and stage must be set up and down every 

day. Technicians have to work in shifts. Under these conditions the stage technicians 

and stage hands become particularly important and can not be substituted for capital.

O f particular note is the extraordinarily high substitution elasticity associated 

with secondary capital and the other inputs (see Table 2.16). The secondary capital 

represents the capital stock and the investment capital that is not directly needed to 

produce an attendance. This finding is consistent with the hypothesis on the 

substitutability between secondary and other inputs for performing arts discussed in 

Section 2.3.1.4. High substitution elasticity also suggests that in terms of 

generating attendance, all inputs can be substituted with capital investments, such as 

performance broadcasting, media and marketing activities. This can be explained 

through the impact that such investments may have, not only on attendances but also 

on the other inputs. For example, the artists themselves could become more 

motivated as a result of such investments and their increased popularity could attract 

more visitors to the theatres. Thus, the media marketing could lead to labour-saving 

technological progress and even greater levels of artistic output.

Conclusions

The findings of this study suggest that the technology in use by Gennan public 

theatres is not well-behaved and not homogenous (such as the Cobb-Douglas). This is 

confirmed by decreasing returns to scale over the whole range of input values and

’'' For example, increasing the number o f  seats and reducing the number o f  artistic plays or reducing 
the number o f  artists, the same artistic output level (the number o f  visitors) can be produced.
"■ This property can be however also true for the Cobb-Douglas technology when the decreasing 
returns apply for every inputs increase.
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by the substitution elasticities which vary between different inputs. Nevertheless, the 

law o f positive and diminishing marginal product holds for all factors o f production. 

This is also confirmed by the estimated marginal rates o f technical substitution 

between input pairs which reveal that production occurs in the economic region of the 

isoquant which is convex and downward sloping. As expected, artists are found to be 

the most important factors o f production with the largest output elasticity. These 

results confirm Gapinski’s (1980) findings.

Although the marginal product on average is positive and diminishing, it is o f 

a small magnitude suggesting that the possibilities for increasing output in the 

performing arts are limited. There is also evidence to suggest that Geraian public 

theatres do not minimise costs and use all inputs to excess with the value o f marginal 

product covering on average only 5 per cent o f  marginal costs. Similar to Gapinski 

(1980), we find that all inputs are used excessively in Gennan public theatres.

The high degree o f substitutability between inputs has important implications 

for the production choices o f Gennan public theatres. In particular, the high 

substitution possibilities between secondary capital and other factors o f production 

(including artists), suggests that there may be opportunities for labour-saving 

technological progress. This suggests that contrary to Baumol and Bow en’s (1965) 

observation, perfonning arts in Germany may have the ability to achieve output 

enhancing technological advances. If  this is the case, then capacity constraints may 

present the biggest challenge. The evidence of decreasing returns to scale for all input 

levels suggests that capacity and geographical constraint may be a significant barrier 

to output expansion. As such, theatres may look to new ways o f overcoming such 

constraints. In this context guest perfonnances and sight touring become more 

important. Another way to solve this problem is outsourcing the theatres venues or 

introduction o f more flexible production plans. Overall, the results presented in this 

study confirm Gapinski’s findings. While the performing art organisations are 

economic from technological point o f view, they do not behave optimally from a 

market perspective given their obligation to fulfil other non-private benefits 

connected with their production.
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2A TABLES

Table 2.1 Non-Private Benefits from the Production of the Arts

Role of the Arts Examples

National Identity - Arts embody, reinforce and celebrate
Social Cohesion values of the society
National Prestige - Promotion o f a regional or national 

identity and culture
- Promotion of international understanding 

and international recognition

Social criticism and - Arts as agent of social disruption and
Experimental/innovative work change

- Arts as vehicle by which values of society 
are confronted and questioned (opposite 
to the first role)

- Social returns for major innovations
- Diffusion of the arts work and inspiration 

(from ideas created in the arts) for 
television, cinema and industrial design

- Possibility for composers and dramatists 
to test their works

- Development o f public creative ideas and 
aesthetic standards

Option demand for future and present - Cultural preservation (stressing the
generations continuity o f cultural life, the preservation 

and dissemination o f a cultural heritage)
- Enhancing tradition
- People derive benefits from knowing 

that future generations can enjoy 
watching these plays

- People derive benefits from knowing that 
the cultural facility exists (option at some 
future day o f attending it)

Economic Spillover - Contribution to increase in employment:
Social improvement effects firstly  by providing direct employment 

for artists, administrators and other staff 
secondly by attracting tourists and 
entrepreneurs to an area

- Training (of performers, directors, 
designers, production and technical staff)

- Education (especially of the young)

Source: O’Hagan J (1998), pp.23. See also Throsby D (1990), p.69.
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Table 2.2 Classifications of Factors of Production in the Performing Arts

Labour Examples

Performing labour

Artistic labour 

Creative labour

Technical Staff

Administrative and Ancillary Staff

Actors, dancers, singers, musicians

Producers, directors, choreographers 

Writers, composers, set and costume designers

Electricians, stagehands, set-builders, costume- 
makers

Accountants, bookkeepers, librarians, front-of-house 
staff

Capital Examples

Capital assets Ownership, land, venues and associated facilities

Lighting rigs, stage machinery, musical instruments.
Capital equipment in form of possessing or rent sound and electrical gear, costumes, props and

scenery

Fix factors Examples

Labour of directors, rehearsal time and labour of
Investment capital artists, initial copyright, royalty advances, materials

and labour used in making sets and costumes etc.

Variable factors Examples

Materials and services used in the course o f each
Operating capital performance, programmes, the labour of actors.

musicians, technical and house staff etc.

Primary inputs Examples

Performing, Artistic and Creative Labour, Artists, dancers, singers, musicians, producers.
Artistic-Technical Staff directors, choreographers, writers, composers and

designers etc.

Primary Capital Inputs Copyrights, stage, props, sound and light
equipment, musical instruments etc.

Secondary inputs Examples

Technical Staff, Maintenance, Electricians, stagehands, accountants, bookkeepers.
Administrative and Ancillary/ Auxiliary secretaries, librarians, carpenters, front-of-house
Labour staff etc.

Secondary Capital Inputs Venues and associated facilities, leases, paper.
scripts and royalties, computers, another equipment
for offices etc.

Source: Throsby D and G Withers (1979) pp. 12; Gapinski J (1980), pp.578.
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Table 2.3 Evidence of Increasing and Decreasing Returns to Scale in the 

Performing Arts

Increasing Returns to scale as 
econom ies o f  scale

Possible in the 
perform ing arts?

Examples

Production Economies Yes

Specialisation in only specific plays or in 
concerts repeated very often. The artists can 
specialise in particular art form and achieve 
better quality. As for other inputs, especially for 
the administration staff, the specialisation can 
be very wide similarly to other industries.

M arketing Economies Yes
The perform ing arts institutions can advertise in 
television and in newspapers.

M anagerial Economies Yes

The managem ent o f  the perform ing arts 
organisations has defined their goals and it 
achieves them very precisely. It is possible to 
im ply some control mechanisms, even for the 
public non-profit perform ing arts institutions.

Transport and Storage Economies Yes/No

These can also apply in the perform ing arts but 
only to a certain stage, e.g. m odem  stage 
equipm ent which allows flexible seats changing 
for different events

Research and Developm ent 
Economies Yes/No

Experim enting with new and m odem  arts forms, 
employing new artists and other artistic 
specialists.

Decreasing Returns to Scale as 
diseconomies o f scale

Possible in the 
perform ing arts? Examples

M anagerial diseconom ies Yes

Non-profit organisation cause that m anagem ent 
o f  the perform ing arts organisation is not 
controlled enough by public authorities. The 
m erit character o f  the artistic product can also 
lead to the management failure.

Environm ental diseconom ies Yes

Demand effects can cause the biggest 
environmental diseconomies. The fixed capacity 
o f  venue and limited transm ission possibilities 
can also cause diseconomies o f  scale.
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Table 2.4 Alternative Functional Forms to Describe Production in the Performing Arts Sector and their Properties

Function Author" Functional Form
First derivatives 

(Marginal Product)
Homogeneous or 

Homothetic

Linearly 
separable in 
parameters

C oncav ity  
(C onvex  Isoquants)

Generalized
Leontief*

Diewert (1971) 
Thurston and Libby 
(2002) f j

Unrestricted but non 
-switching in sign** Yes yes only if  all c  >  0

Cobb-Douglas Cobb and Douglas 
(1928)

Unrestricted but non 
-switching in sign** Yes yes

if all c  >  0  and 
0 < a < l

I A < 1

Transcendental 
Production 
Function (TFP)

Modified TFP

Halter et al (1957)

Gapinski (1980) 
Reinhardt (1972) 
Scheffler and 
Kushman (1977)

i

r  =   ̂ - e '
i

Unrestricted not in general yes

if  all c  >  0 and 
0 < a < l

E A < i

Translog* Christensen et al 
(1973) K =  c- +  X  In + j  X  S  )

' ^ ‘ y
Unrestricted not in general yes if  O' >  0 , all p.. > 0

Generalized
Power

De Janvry (1972) 

Example;

/ Unrestricted not in general not in general not in general

Generalized
Quadratic

Denny (1974) Y =  \ c - ± ± a , j X f r x ^ ^ ' - A  
/■ /

Unrestricted but non 
-switching in sign** Yes not in general

i f  all a  -j > 0 

Q < y < \  
P < \ ,  v < \

Generalized Box- 
Cox

Applebaum (1979) 
Bemdt and Khaled 
(1972)

Y{6)  =  c  +  X  a . X ,  a )  + t t
i  i  J

and Y(6) = (Y^  ̂- \ ) H e  ,  X  ^ { X f
Unrestricted not in general not in general not in general

Source; Griffin et al (1987) Also own simplifications, a) Among the authors with original contribution also authors included who applied the given functional form on the empirical data. 

♦ With assumption that =  p j j . None o f the functions presented maintain hypothesis o f asymptotic convergence. ** e.g. if  d)7dXi>0 for some inputs Xi>0 then d)7dXi>0 for all X,>0
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Table 2.5 Data Sources and Variables

Variable Name Data Description Data source

Artistic output (Y): theatre 
attendance

Total number o f  visitors during 
yearly theatre season, aggregate 
together with guest performances 
and free attendances

Theatre Report, 
Deutscher Biihnenverein 
1991/92-2003/04,
Table 3

Artists (Xi): artistic directors/ 
management, solo performing 
personnel in operetta, opera, drama, 
ballet members, chore members, 
members o f the theatre orchestras

Technicians (Zj): technical and 
artistic-technical staff

Administration and 
House S ta ff (Z2)

Man-Hours
Calculated by dividing yearly 
personnel expenses by regional 
and yearly wage rates available 
for the public and private service 
sector

Theatre R eport,
Deutscher Biihnenverein 
1991/92-2003/04,
Table 6

(1) Regional Statistical 
Offices,
National Accounts 
of Federal Regions 
(Volkswirtschaftliche 
Gesamtrechnungnen der 
Lander), Landerergebnisse, 
(Regional results) Reihe 1, 
Band 2; Reihe 2, Band 1; 
Reihe 1, Band 5; Reihe 2, 
Band 2

(2) Federal Statistical 
Office, National Accounts 
„Volkswirtschaftliche 
Gesamtrechnungen, 
Inlandsproduktberechnung 
Lange Reihen ab 1970“

Primary Capital (X2):
Operative Non-Personnel Expenses 
including: Administration, Rents & 
Leases, Decor and Costumes, 
Publications, Copy right and 
materials, guest performances, other 
operating expenditures.

Secondary Capital (Zj):
Expenses on different financial 
projects and value o f capital stock

Non-personnel Expenses 
deflated by numerous PPI and CPI 
indexes according to the capital 
input structure for German public 
theatres and adjusted for regional 
differences between West 
and East Germany using 
Purchasing Power Parity Index;

Value o f  capital stock calculated 
when multiplying capacity of 
venue (total number o f seats in 
theatres) with the property value, 
deflated with index for capital 
stock

Theatre R eport,
Deutscher Biihnenverein 
1991/92-2003/04,
Table 6, Table 1

Federal Statistical Office: 
www.genesis.destatis.de, 
www-ec.destatis.de,
Index der Erzeugerpreise 
Lange Reihen 1995-2006, 
Statistisches Jahrbuch 1996

Institute o f Economic 
Research, Halle,
Report 2003

Regional Statistical Offices'. 
WWW. stati stik-portal.de
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Table 2.6 Data Used for Derivation of the Wage Rates (1991-1997)

Old Federal Regions (former W est Germany) New Federal Regions (former East Germany)

„  Baden- _Year . Bayern Wurttem-berg Berlin Bremen Hamburg Hessen
Nieder-
sachsen

Nordrhein-
Westfalen

Rheinland
-Pfalz Saarland

Schleswig-
Holstein

Branden
burg

Mecklenburg-
Vorpommern Sachsen

Sachsen
-Anhalt Thiiringen Germany

Average share in total working hours for every federal region in %

1998-2004 11.7 14.1 5.7 

Calculated total viiorking hours in millions of hours*

1.0 2.5 6.8 9.1 20.7 4.7 1.2 3.4 3.5 2.7 6.0 3.6 3.2 100.0

1991 1 556 1 885 762 135 338 914 1 222 2 760 623 164 459 469 357 797 483 433 13 358
1992 1 570 1 901 768 137 341 922 1 233 2 785 629 165 463 473 361 804 487 437 13 478
1993 1 573 1 904 770 137 342 924 1 235 2 789 630 166 464 474 361 805 488 438 13 499
1994 1 586 1 921 777 138 345 932 1 246 2 814 635 167 468 478 364 812 492 442 13619
1995 1 588 1 923 777 138 345 933 1 247 2 817 636 167 469 478 365 813 493 442 13 630
1996 1 607 1 946 786 140 349 944 1 262 2 850 643 169 474 484 369 823 498 447 13 792
1997 1 597 1 934 

Total number of v^orkers in '000 persons

782 139 347 938 1 254 2 833 640 168 471 481 367 818 496 445 13 711

1991 1 077 1 309 498 108 248 639 900 1 930 429 115 362 324 244 564 331 314 9 392
1992 1 109 1 344 507 110 251 654 920 1 985 441 118 364 315 244 549 327 313 9 550
1993 1 138 1 364 511 110 254 666 926 2 004 450 117 360 305 242 521 325 311 9 604
1994 1 163 1 395 518 111 258 676 938 2 032 461 119 359 309 243 536 331 316 9 766
1995 1 179 1 415 529 109 258 682 946 2 056 470 121 359 316 254 549 336 318 9 899
1996 1 202 1 446 532 109 260 697 956 2 099 480 124 364 321 254 554 343 318 10 061
1997 1 212 1 463 530 

Calculated total working hours per person*

111 260 704 962 2 128 487 124 365 322 248 546 339 309 10 112

1991 1 445 1 439 1 529 1 258 1 365 1 431 1 358 1 430 1 454 1 423 1 267 1 447 1 466 1 412 1 458 1 381 1 422
1992 1 415 1 415 1 517 1 245 1 357 1 411 1 340 1 403 1 427 1 400 1 274 1 504 1 479 1 463 1 490 1 397 1 411
1993 1 381 1 397 1 505 1 241 1 344 1 387 1 334 1 392 1 398 1 412 1 291 1 553 1 495 1 546 1 503 1 408 1 406
1994 1 364 1 378 1 499 1 243 1 335 1 379 1 328 1 385 1 378 1 404 1 305 1 548 1 497 1 516 1 486 1 397 1 395
1995 1 346 1 359 1 470 1 268 1 335 1 367 1 318 1 370 1 353 1 382 1 304 1 516 1 434 1 480 1 465 1 388 1 377
1996 1 336 1 345 1 479 1 279 1 345 1 354 1 319 1 358 1 340 1 366 1 302 1 507 1 452 1 484 1 453 1 406 1 371
1997 1 317 1 322 1 476 1 258 1 333 1 332 1 304 1 332 1 313 1 357 1 290 1 495 1 479 1 498 1 460 1 437 1 356

Total earnings per worker in €

1991 24 468 24 092 25 266 26 694 27 481 25 471 24 742 25 930 25 034 25 532 23 737 14 503 14 761 14 952 14 227 14 331 23 102
1992 25 710 25 483 26 513 27 046 28 209 26 860 25 964 27 209 26 339 26 586 25 128 19 258 18 998 18 581 18 633 18 610 24 965
1993 26 319 26 357 28 353 27 234 28 758 27 411 26 710 27 923 26 983 27 407 26 029 22 591 21 732 21 880 21 798 21 683 26 212
1994 26 754 26 691 28 909 27 156 29 118 27 950 27 150 28 311 27 422 27 782 26 522 23 669 23 300 22 621 22 757 22 737 26 730
1995 27 641 27 484 30 086 26 381 30 133 28 949 28 104 29 213 28 249 28 504 27 672 25 536 24 816 24 788 24 473 24 346 27 812
1996 28 132 27 758 30 387 28 852 30 466 29 255 28 441 29 592 28 512 28 841 28 147 26 313 25 571 25 289 25 166 24 840 28 220
1997 28 166 27 950 30 695 28 439 31 052 29 531 28 799 29 873 28 524 29 058 28 325 26 697 25 895 25 686 25 922 25 448 28 498

Source: National A ccounts o f  Federal R egions in Germany and National Accounts o f  Federal Statistics Office. * own calculations
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Table 2.7 Nominal Wage Rates for Service Sector in Germany

Year

Qd Federal Regions (former West Germany) New Federal Regions (former East Germany)

Baden-
Wiirttem-
berg

Bayern Berlin Bremen Hamburg Hessen Nieder-
sachsen

Nordrtiein-
Westfalen

Rheinland
-Ralz SaarlarxJ Schleswig-

Holstein
Branden
burg

Mecklentxjrg-
Vorponrmem

_ , Sachsen Sachsen ,-Anhat Thuringen Germany

1991 16.94 16.74 16.53 21.22 20.13 17.80 18.22 18.13 17.22 17.95 18.73 10.02 10.07 10.59 9.75 10.38 16.24
1992 18.17 18.01 17.48 21.72 20.78 19.03 19.38 19.40 18.46 18.99 19.72 12.81 12.85 12.70 12.50 13.32 17.69
1993 19.05 18.87 18.84 21.95 21.39 19.76 20.02 20.06 19.30 19.41 20.16 14.55 14.53 14.15 14.50 15.40 18.65
1994 19.62 19.38 19.29 21.86 21.82 20.27 20.44 20.44 19.90 19.78 20.32 15.29 15.56 14.92 15.31 16.28 19.17
1995 20.53 20.22 20.46 22.39 22.57 21.18 21.32 21.33 20.88 20.62 21.23 16.85 17.31 16.75 16.71 17.54 20.20
1996 21.05 20.63 20.55 22.56 22.65 21.61 21.56 21.79 21.28 21.12 21.61 17.46 17.61 17.04 17.32 17.67 20.59
1997 21.38 21.14 20.80 22.61 23.29 22.17 22.09 22.43 21.72 21.41 21.96 17.86 17.51 17.15 17.76 17.70 21.02
1998 22.21 22.11 21.07 22.15 23.13 22.50 22.48 22.80 22.50 21.76 22.15 18.06 17.58 17.45 17.23 17.55 21.41
1999 22.60 22.45 21.80 22.35 23.68 23.03 22.89 23.37 22.97 22.36 22.48 18.69 18.40 18.24 17.86 18.31 21.94
2000 23.08 23.04 21.71 22.82 24.13 23.48 23.30 23.78 23.47 23.25 22.95 19.46 18.98 18.96 18.43 18.96 22.44
2001 23.50 23.40 22.26 23.07 24.82 23.84 23.66 24.28 23.66 23.56 23.19 19.99 19.25 19.44 18.75 19.55 22.86
2002 23.87 23.80 22.41 23.66 24.91 23.99 24.03 24.72 23.99 23.94 23.47 20.52 19.89 20.11 19.58 20.19 23.27
2003 23.94 24.04 22.76 24.29 25.01 24.25 24.23 24.79 24.01 24.30 23.72 20.91 20.16 20.44 20.07 20.61 23.49
2004 23.75 23.75 23.06 24.19 24.85 23.77 24.10 24.42 23.95 24.13 23.56 21.31 20.63 20.48 20.46 20.57 23.36

1991/92 17.65 17.48 17.08 21.51 20.51 18.52 18.90 18.87 17.94 18.56 19.31 11.65 11.69 11.82 11.36 12.10 17.09
1992/93 18.68 18.51 18.28 21.85 21.14 19.46 19.75 19.79 18.95 19.23 19.98 13.82 13.83 13.55 13.67 14.53 18.25
1993/94 19.38 19.17 19.10 21.90 21.64 20.06 20.27 20.28 19.65 19.63 20.25 14.98 15.13 14.60 14.98 15.91 18.95
1994/95 20.15 19.87 19.97 22.17 22.26 20.80 20.96 20.96 20.47 20.27 20.85 16.20 16.58 15.99 16.13 17.01 19.77
1995/96 20.84 20.46 20.51 22.49 22.61 21.43 21.46 21.60 21.11 20.91 21.45 17.20 17.49 16.92 17.07 17.62 20.42
1996/97 21.25 20.93 20.70 22.59 23.02 21.94 21.87 22.17 21.54 21.29 21.81 17.69 17.56 17.10 17.58 17.69 20.84
1997/98 21.86 21.71 20.96 22.34 23.20 22.36 22.32 22.65 22.18 21.61 22.07 17.98 17.55 17.33 17.45 17.61 21.25
1998/99 22.44 22.31 21.50 22.27 23.45 22.81 22.72 23.13 22.77 22.11 22.34 18.43 18.06 17.91 17.60 17.99 21.72
1999/00 22.88 22.79 21.75 22.62 23.94 23.29 23.13 23.61 23.26 22.88 22.75 19.14 18.74 18.66 18.19 18.69 22.23
2000/01 23.33 23.25 22.03 22.97 24.53 23.69 23.51 24.07 23.58 23.43 23.09 19.77 19.14 19.24 18.62 19.30 22.69
2001/02 23.72 23.63 22.35 23.41 24.87 23.93 23.88 24.54 23.85 23.78 23.35 20.30 19.62 19.83 19.23 19.92 23.10
2002/03 23.91 23.94 22.61 24.03 24.97 24.14 24.15 24.76 24.00 24.15 23.62 20.75 20.05 20,30 19.87 20.44 23.40
2003/04 23.83 23.87 22.94 24.23 24.92 23.97 24.15 24.57 23.98 24.20 23.63 21.14 20.43 20.46 20.30 20.59 23.41

Nom inal w age rates in EUR; Source: For 1998-2004 National Accounts o f  Federal Regions in Germany and for 1991-1997 derived from the data in Table 2.5.



Table 2.8 Derivation of Capital Indexes

E xp e nse s  ca te g o rie s  
in T h e a tre  R ep o rt

A ve rag e  share  in % 
o f to ta l n o n 
p e rso n n e l expe n se s  
1991-2003

C ap ita l inpu ts  accord ing  to in p u t-o u tp u t tab le  fo r G erm an public 
th e a tre s  p rep a re d  by H u m m e l and B e rge r (1988)

Inputs shares  In 
% o f to ta l cap ita l 
inputs value

C PI and PPI Index C ode* Index S ou rce **

Index shares  
in % of 
e xpenses 
ca tegory

Adm  in is tra tion P o s ta l and te le co m m u n ica tio n  se rv ices 2.9 CPI C C 08 S tB A  G enes is  O n line 67.8
P a p e r and pap e r p roduc ts  (30%  share ) 1.4 PPI GP 21 2 S tB A  G enes is  O n line 32.2

4.2 4.3 100.0

R ents & Leases 5.3 B u ild ing  and a cco m m o d a tio n  letting se rv ices 4.1 CPI C C 72 S tB A  G enes is  O n line 100.0

D 6co r and co s tu m e s Iron, p la te  and m e ta l p roducts 1.3 PP) GP 28 4 /28  6 /28  7 SJB 1996, S tB A  Shop 10.3
W ood 2.6 PPI GP 20 1/20 2 SJB 1996. S tB A  Shop 20.6

W o o d  p roducts 3.4 PPI GP 20 3 /20  4 /36  12 
12/36 12 13/36 13/36

SJB 1996, S tB A  Shop 26.3

C lo th ing 3.7 PPI GP 18 S tB A  G enes is  O n line 28.9
C e llu lo se , g round  w ood, paper, board 1.8 PPI GP 21 12 S tB A  G enes is  O n line 13.9

12.0 12.8 100.0

P ub lica tion s 6.4 C u ltu re  se rv ice s  and pub lish ing  (60%  share ) 7.7 CPI C C 095 S IB A  G enes is  O n line 100.0

C opy righ t and 
m a te ria ls

4.7 P ro d u c ts  o f p rin t o ffice  and re p ro g ra ph y  (50%  share ) 4.2 PPI GP 22 2 SJB 1996, S tB A  S hop 100.0

G ues t p e rfo rm a n ce s C o m m u n ic a tio n  and tra n sp o rta tio n  se rv ices  (40%  share ) 0.8 CPI C C 07 S tB A  G enes is  O n line 34.1
and s igh t tou ring H ote l, re s ta u ra n t and In -hom e se rv ice s  (40%  share ) 0.4 CPI CC11 S tB A  G enes is  O n line 18.0

E lec tric ity , S te a m . H o t W a te r (7%  share ) 1.1 PPI GP 40/41 S tB A  Shop 47.9
2.2 2.3 100.0

G ues t p e rfo rm a n ce s C o m m u n ica tio n  and tra n sp o rta tio n  se rv ices  (60%  share ) 1.2 CPI C C 07 S tB A  G enes is  O n line 38.5
by fo re ign  e nse m b les H ote l, re s ta u ra n t and in -hom e  se rv ice s  (60%  share ) 0.6 CPI CC11 S tB A  G enes is  O n line 20.3

E lec tric ity , S te a m , H ot W a te r (8%  share ) 1.2 PPI GP 40/41 S tB A  Shop 41.2
3.0 3.0 100.0

O the r O pe ra ting E lec tric ity , S te a m , H ot W a te r (85%  share ) 13.1 PPI GP 40/41 S tB A  Shop 41.2
E xp e nd itu res S tea l and ligh t m e ta l co ns tru c tion  p roducts , ra ilw ay veh ic les 2.9 PPI GP 28 1 - 28 3 /35  2 SJB 1996. S tB A  Shop 9.2

M ach ine  co n s tru c tio n  p roducts 1.4 PPI GP 29 1 - 29 5 SJB 1996. S tB A  Shop 4.5
O ffice  m a ch in e s , co m p u te r e q u ip m e n t and IT a ccesso ries 4.6 PPI GP 30 S tB A  G enes is  O n line 14.4
R oad ve h ic les 1.1 PPI GP 34 SJB 1996, S tB A  S hop 3.5
E lec trica l p roducts 2.1 PPI GP 3 1 /32 /29  71 SJB 1996, S tB A  Shop 6.6
P rec is ion  m e cha n ic  and optic  p roduc ts , w atches 1.0 PPI GP 33 2 - 33 5 SJB 1996, S tB A  Shop 3.1
M u s ica l In s tru m e n ts , toys, sports  e qu ip m en t, je w e lle ry  etc. 1.2 PPI GP 36 2 - 36 6 SJB 1996. S tB A  Shop 3.8
C h e m ic a l p rod u c ts , fe a s ib le  and fe rtile  m a te ria ls 1.2 PPI GP 24 S tB A  G enes is  O n line 3.7
P a p e r and pap e r p rod u c ts  (70%  share ) 3.2 PPI GP 21 2 S tB A  G enes is  O n line 10.1

31.8 31.9 100.0

Loans and in te re s t 
re pa ym e n t 2.2 O the r se rv ice s  on the m a rke t (50%  share ) 2.2 n o t re levan t

O the r fin an c ia l O the r se rv ice s  on the m a rke t (50%  share ) 2.2 CPI C C 12 S tB A  G enes is  O n line 13.5
p ro jec ts C iv il e ng in ee ring  (30%  share ) 4.9 Index fo r new  d eve lo pm e n t S tB A , S hop 29.9

C u ltu re  and pub lish ing  se rv ice s  (40%  share ) 5.1 CPI C C 095 S tB A  G enes is  O n line 31.1
P ro du c ts  o f p rin t o ffice  and re p ro g ra ph y  (50%  share ) 4.2 PPI GP 22 2 SJB 1996. S tB A  Shop 25.5

16.5 16.4 100.0
C on s tru c tio n
E xpend itu re

11.4 C iv il e ng in ee ring  (70%  share ) 11.5 not re levan t

Source: lU im m cl and Berger (1988), Tobias (2003) and own calculations. * Consumer and Producer Price Index. * *  S tBA: Federal Statistics O ffice, www-genesis.destatis.de, SJB 1996: Statistical Yearbook, Statistics Shop: 
www-cc.dcstatis.de.
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Table 2.9 Capital Price Indexes and Index for Value of Capital Stock

Y ear

Prim ary Capital

Indexes for O perative E x p en ses

Adm inistration R ents & 
le a se s

G uest
perform ances

G uest
perfrom ances

O therD e co ra n d  „  . ..  C opyright
Publications T , • , j  • ^ • operatingco stu m es and m aterials and sight by foreign j..

. L., expenditurestouring en sem b les

S econdary  Capital

Index for Index
e x p e n se s  on for value
o ther financial of capital
projects stock

1991 113.0 67.8 96.5 77.9 91.3 92.9 90.8 105.6 83.8 79.7
1992 115.1 74.8 96.2 80.7 92.7 94.6 92.9 105.9 87.1 82.3
1993 115.5 82.5 94.8 83.8 93.5 96.5 95.0 105.4 90.2 84.7
1994 116.0 86.9 95.7 86.5 94.0 98.0 96.8 105.0 92.2 87.0
1995 118.3 90.4 99.7 88.7 98,8 98.2 97.1 105.7 95.2 89.2
1996 117.9 93.5 97.5 91.0 100,2 96.5 95.8 102.5 96.4 91.4
1997 114.8 96.2 97.6 93.0 99.5 99.1 98.3 103.4 96.9 93.5
1998 114.7 97.7 98.8 95.6 99.7 98.8 98.1 102.2 97.9 95.6
1999 106.6 98.8 98.1 97.9 98.9 97.4 97.3 99.0 98.5 97.8
2000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
2001 97.3 101.2 101.1 102.5 100.9 107.0 106.4 105.1 101.5 102.1
2002 98,6 102.6 100.5 104.8 101.0 105.9 105.8 102.9 102.6 103.9
2003 99.0 103.8 99.8 106.7 100.4 111.0 110,4 105,7 103.4 105.6
2004 98.3 104.8 99.5 108.1 98.8 112.7 112.1 105.3 104.1 105.6

1991/92 114.2 71.9 96.3 79.5 92.1 93.9 92,0 105,8 85.7 81.2
1992/93 115.3 79.3 95.3 82.5 93.2 95.7 94,1 105.6 88.9 83.7
1993/94 115.8 85.1 95.3 85.4 93.8 97.4 96,0 105.1 91.4 86.0
1994/95 117.3 88.9 98.0 87.8 96.8 98.2 97,0 105.4 94.0 88.3
1995/96 118.1 92.2 98.4 90.0 99.6 97.2 96.4 103.8 95.9 90.5
1996/97 116.1 95.1 97.5 92.2 99.8 98.0 97.3 103.0 96.7 92.6
1997/98 114.7 97.1 98.3 94.5 99.6 98.9 98.2 102.7 97.5 94.7
1998/99 110.0 98.3 98.4 96.9 99.2 98,0 97.6 100.3 98.3 96.9
1999/00 102.8 99.5 99.2 99.1 99.5 98,9 98.9 99.6 99.4 99.1
2000/01 98.4 100.7 100.6 101.5 100.5 104,1 103.7 103.0 100.9 101.2
2001/02 98.0 102.0 100.7 103.8 101.0 106.4 106.0 103.8 102.2 103.2
2002/03 98.8 103.3 100.1 105.9 100.7 108.9 108.5 104.5 103.1 104.9
2003/04 98.6 104.4 99.6 107.5 99.5 112.0 111.4 105.4 103.8 105.6



Table 2.10 Purchasing Power Parity Price Index *

Year

Old Federal Regions (former West Germany) = 100

Rent & Leases Other Goods and Serlvces

1991 18.8 92,6

1992 42.9 94,1

1993 66.6 95,5

1994 69.5 95.7

1995 72.3 95.9

1996 79.2 96.2

1997 86.0 96.5

1998 87.7 96,5

1999 89.3 96,4

2000 89.4 95,7

2001 89.4 95.7

2002 89.5 95.0

2003 89.5 95.0

1991/92 32.8 93.4

1992/93 56.7 94.9

1993/94 68.3 95.6

1994/95 71.1 95.8

1995/96 76.3 96.1

1996/97 83,1 96,4

1997/98 87.0 96,5

1998/99 88.6 96,4

1999/00 89,4 96,0

2000/01 89.4 95,7

2001/02 89.5 95.3

2002/03 89.5 95.0

2003/04 89.5 95.0

Source: Institut fur Wirtschaftsforschung in Halle 2003 (Institute of Economic Research) 
and own adjustments.

* Laspeyres Index based on CPI basket o f goods for year 1995 in West Germany. The 

Laspeyres formula for purchasing power parity index is PPP= P i E  Q i E  > with

the base price for West Germany (W), price for East Germany (E) and the quantity fixed for W.
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Table 2.11 List of German Public Theatres 1991/92-2003/2004

Location and Name o f  Theatre Federal State in Gerinany Id

Aachen, G renzlandtheater Nordrhein-W estfalen 53

Aachen, Puppenbuhne N ordrhein-W estfalen 54

A achen, S tadttheater und M usikdirektion N ordrhein-W estfalen 52

Aalen, Theater der Stadt Baden-W iirttemberg 117

Altenburg, Landestheater A ltenburg Thtiringen 168

A ltenburg-G era, Theater Thiiringen 96

Anklam , V orpom m ersche Landesbtihne M ecklenburg-Vorpom mern 149

A nnaberg-Buchholz, Eduard-von-W interstein-T heater Sachsen 144

Augsburg, Theater Augsburg Bayern 51

Baden-Baden, Theater Baden-Baden Baden-W urttem berg 124

Bamberg, E .T.A .-H offm ann-Theater Bayern 116

Bautzen, Deutsch-Sorbisches V olkstheater Sachsen 133

Berlin, Berliner Ensemble Berlin 172

Berlin, Carrousel-Theater Berlin 6

Berlin, Deutsche O per Berlin 1

Berlin, Deutsche Staatsoper Berlin 2

Berlin, Deutsches Theater/ K am m erspiele Berlin Berlin 4

Berlin, Friedrichstadtpalast Berlin 8

Berlin, Komische Oper Berlin 3

Berlin, M axim Gorki Theater Berlin 5

Berlin, M etropol Theater Berlin Berlin 166

Berlin, Staatliche Schauspielbuhnen Berlin 175

Berlin, Theater des W estens Berlin 152

Berlin, Volksbuhne Berlin 7

Bielefeld, Theater Bielefeld N ordrhein-W estfalen 43

Bochum, Schauspielhaus N ordrhein-W estfalen 40

Bonn, O per Bonn N ordrhein-W estfalen 155

Bonn, Schauspiel Bonn N ordrhein-W estfalen 156

Bonn, Theater Bonn N ordrhein-W estfalen 44

Brandenburg, Brandenburger Theater Brandenburg 110

Braunschweig, Staatstheater Niedersachsen 56

Bremen, Theater der Freien Hansestadt Brem en Bremen 28

Bremerhaven, Stadttheater Niedersachsen 89

Bruchsal, Badische Landesbilhne Baden-W ilrttemberg 131

Castrop-Rauxel, W estfalisches Landestheater N ordrhein-W estfalen 109

Celle, Schlosstheater Niedersachsen 113

Chem nitz, Stadtische Puppentheater Sachsen 173

Chemnitz, Stadtische Theater Sachsen 55
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Location and Name o f  Theatre Federal State Id

Coburg, Landestheater Coburg

Cottbus, piccolo - Theater

Cottbus, Puppenbiihne Regenbogen

Cottbus, S taatstheater Cottbus

Darmstadt, S taatstheater D arm stadt

Dessau, A nhaltisches Theater

Detmold, Landestheater D etm old

Dinkelsbiihl, Frankisch-Schw abisches Stadtetheater

Dinslaken, Landestheater Burghofbuhne

Dobeln, Stadttheater

Dortm und, Theater Dortmund

D resden, Puppentheater der Stadt Dresden

D resden, Sachsische Staatsoper

D resden, Staatsoperette Dresden

D resden, Staatsschauspiel Dresden

D resden, Theater Junge G eneration

D uisburg, Theater der Stadt Duisburg,
Dusseldorf, O pem haus/D eutsche Oper am Rhein

Dusseldorf, D iisseldorfer Schauspielhaus

Eggenfelden, Theater an der Rott

Eisenach, Landestheater Eisenach

Eisenach-Rudolstadt, Thiiringer Landestheater

Eisleben, Landesbuhne Sachsen-Anhalt

Erfurt, Theater Erfijrt

Erfurt, Theater W aidspeicher

Erlangen, Theater Erlangen

Essen, Theater und Philharm onie

Esslingen am Neckar, W iirttem bergisches Landesbuhne

Frankfurt (Oder), K leist-Theater

Frankfiirt (Oder), Puppentheater

Frankfurt/M ain, Ballett Frankfurt

Frankfurt/M ain, O per Frankfurt

Frankfurt/M ain, Schauspiel Frankfurt

Freiberg, Stadttheater

Bayern 132

Brandenburg 94

Brandenburg 95

Brandenburg 93

Hessen 81

Sachsen-Anhalt 108

N ordrhein-W estfalen 112

Bayern 151

N ordrhein-W estfalen 114

Sachsen 178

N ordrhein-W  estfalcn 23

Sachsen 159

Sachsen 36

Sachsen 37

Sachsen 38

Sachsen 39

N ordrhein-W estfalen 26

N ordrhein-W estfalen 27

Bayern 150

Thiiringen 130

Thiiringen 153

Sachsen-Anhalt 147

Thuringen 69

Thuringen 70

Bayern 98

N ordrhein-W estfalen 24

Baden-W  urttem berg 103

Brandenburg 161

Brandenburg 176

Hessen 21

Hessen 20

Hessen 22

Sachsen 174
Sachsen/M ecklenburg-
Vorpomm ern 129

Baden-W iirttem berg 68

Bayern 90

N ordrhein-W estfalen 47

Thuringen 167

Freiberg-Dobeln, M ittelsachsische Theater und Philharmonie

Freiburg im Breis, Stadtische Biihnen

Fiirth, Stadttheater Fiirth

Gelsenkirchen, M usiktheater im Revier

Gera, Biihnen der Stadt
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Location and Name o f  Theatre Federal State Id

Giessen, Stadttheater Hessen 111

Gorlitz, Theater Gorlitz Sachsen 123

Gottingen, D eutsches Theater Niedersachsen 84

G reiswald, Theater Greiswald M ecklenburg-V orpom m ern 171

Hagen, Theater Hagen N ordrhein-W estfalen 71

H alberstadt, N ordharzer Stadtebundtheater Sachsen-Anhalt 179

H alberstadt-Quedhnburg, N ordharzer Stadtebundtheater Sachsen-Anhalt 135

Halle, neues theater Sachsen-Anhalt 58

Halle, O pem haus Halle Sachsen-Anhalt 57

Halle, Puppentheater der Stadt Halle Sachsen-Anhalt 60

Halle, Thalia Theater Halle Sachsen-Anhalt 59

Hamburg, Deutsches Schauspielhaus Hamburg 10

H amburg, Ham burger Staatsoper Hamburg 9

H amburg, Thalia Theater Hamburg 11

H annover, Landesbiihne Hannover Niedersachsen 30

Hannover, N iedersachsisches Staatstheater Niedersachsen 29

Heidelberg, Theater der Stadt Baden-W iirttemberg 80

Heilbronn, Stadttheater Baden-W iirttemberg 85

Hildesheim, Stadttheater Niedersachsen 97

Hof, Nordostoberfrankisches Stadtebundtheater Bayern 126

Ingolstadt, Theater Ingolstadt Bayern 87

Kaiserlautem , Pfalztheater Rheinland-Pfalz 101

Karlsruhe, Badisches Staatstheater Baden-W iirttemberg 46

Kassel, Staatstheater Kassel Hessen 73

Kiel, Biihnen der Landeshauptstadt Kiel Schleswig-Holstein 62

K oblenz, Theater der Stadt Rheinland-Pfalz 92

Koln, Biihnen der Stadt Koln N ordrhein-W estfalen 18

Koln, H anneschen-Theater, Puppenspiele der Stadt N ordrhein-W estfalen 19

Konstanz, Stadttheater Baden-W iirttemberg 106

K refeld/M onchengladbach, V ereinigte Stadtische Biihnen N ordrhein-W estfalen 50

Landshut/Passau, Sudostbayerisches Stadtetheater Bayern 120

Leipzig, Oper Leipzig Sachsen 32

Leipzig, Schauspiel Leipzig Sachsen 33

Leipzig, Theater der Jungen W elt Sachsen 34

Liibeck, Theater Liibeck Schleswig-Holstein 67

Liineburg, Theater Liineburg Niedersachsen 115

M agdeburg, Freie Kammerspiele Sachsen-Anhalt 64

M agdeburg, Stadtische Puppentheater Sachsen-Anhalt 65

M agdeburg, Theater der Landeshauptstadt Sachsen-Anhalt 63

M ainz, Staatstheater Mainz Rheinland-Pfalz 74
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Location and Nam e o f Theatre Federal State Id

M annheim, N ationaltheater Baden-W  urttemberg

M arburg, Hessisches Landestheater Hessen

M einingen, Das M eininger Theater Thiiringen

M em mingen, Landestheater Schwaben Bayern

M oers, Schlosstheater Nordrhein-W  estfalen

Miinchen, Bayerische Staatsoper Bayern

Miinchen, Bayerisches Staatsschauspiel Bayern

M iinchen, M unchner Kammerspiele Bayern

M iinchen, M unchner Volkstheater Bayern

Miinchen, S taatstheater am G artnerplatz Bayern

M unchen, Theater der Jugend Bayern

M unster, Stadtische Biihnen N ordrhein-W estfalen

Naumburg, Kleine Buhne Naum burg Sachsen-Anhalt

N eubrandenburg, K am m erthater M ecklenburg-Vorpom mern

Neuss, Rheinisches Landestheater Rheinland-Pfalz

Neustreiitz, Landestheater M ecklenburg M ecklenburg-V  orpom m em

Neustrelitz-N eubrandenburg, Theater und Orchester M ecklenburg-Vorpom mern

Neuwied, Landesbiihne Rheinland-Pfalz Rheinland-Pfalz

Nordhausen. Theater Nordhausen
ThiiringenLoh-Orchester Sondershausen

Niirnberg, Staatstheater N iim berg Bayern

Oberhausen, Theater Oberhausen N ordrhein-W estfalen

Oldenburg, O ldenburgisches Staatstheater Niedersachsen

Osnabriick, Stadtische Biihnen N iedersachsen

Parchim, M ecklenburgisches Landestheater M ecklenburg-Vorpom mern

Pforzheim, Stadttheater Baden-W  urttem berg

Plauen, Vogtlandtheater Plauen Thiiringen

Plauen-Zwickau, Theater Sachsen

Potsdam. H ans-Otto-Theater Brandenburg

Quedlinburg, Biihnen der Stadt Sachsen-Anhalt

Radebeul, Landesbiihnen Sachsen Sachsen

Regensburg, Stadtische Biihnen Bayern

Rostock, Volkstheater M ecklenburg-Vorpom mern

Rudolstadt, Landestheater und Sym phoniker Thiiringen

Saarbriicken, Saarlandisches Staatstheater Saarland

Schleswig, Landestheater und Sinfonieorchester Schleswig-Holstein

Schwedt (Oder), Uckermarkische Biihnen Brandenburg

Schwerin, M ecklenburgisches Staatstheater M ecklenburg-Vorpom mern

Senftenberg, Neue Biihne Brandenburg

Stendal, Theater der Altmark Sachsen-Anhalt

45

107

146

134

91

12

14

15

17

13

16

49

139

169

78

163

145

118

128

35

66

77

76

148

88

162

100

79

177

138

83

72

142

75

143

136

102

140

137
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Location and Name o f  Theatre Federal State Id

Stralsund, Theater Hansestadt Stralsund M ecklenburg-V orpom m ern 170

Stralsund-Greiswald, Theater V orpom m em  M ecklenburg-V orpom m ern 122

Stuttgart, Staatstheater Stuttgart Baden-W iirttem berg 25

Trier, Theater T rier Rheinland-Pfalz 99

Tubingen, Landestheater W urttem -berg-Hohenzollern Baden-W ilrttem berg 105

Ulm, Ulmer Theater Baden-W urttem berg 86

W eim ar, Deutsches N ationaltheater Thiiringen 119

W iesbaden, Hessisches Staatstheater Hessen 48

W ilhelm shaven, Landesbiihne Niedersachsen Nord N iedersachsen 104

W ismar, Theater der Hansestadt M ecklenburg-V orpom m ern 127

W ittenberg, M itteldeutsches Landestheater Sachsen-Anhalt 157

W uppertal, Tanztheater W uppertal N ordrhein-W estfalen 42

W uppertal, W uppertaler Buhnen N ordrhein-W estfalen 41

W uppertal-Gelsenkirchen, Schillertheater N ordrhein-W estfalen 158

W urzburg, M ainfranken Theater Bayern 82

Zeitz, Theater Zeitz Sachsen-Anhalt 154

Zittau, Gerhart-Hauptm ann-Theater Sachsen 141

Zwickau, Theater Zwickau Sachsen 160
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Table 2.12 Sources of Attrition in the Data Sample for German Public 

Theatres (Production Function Data 1991/92-2003/04)

Location and Name of Theatre Id Year/Season
No. of 

periods without 
observations

Q osed theatres

Berlin, Metropol Theater Berlin 166 1995/% 8
Berlin. Staatliche Schauspielbiihnen 175 1993/94 n
Wittenberg, Mitteldeutsches Landestheater 157 30.08.2002 2
Zeitz, Theater Zeitz 154 2003/04 1

Privatised theatres

Berlin, Berliner Enseni)le 172 1993/94 11
Berlin, Theater des Westens 152 2003/04 1
Frankfurt (Oder), Kleist-Theaier 161 31.07.2000 4
Frankfurt (Oder). PuppentheaiCT 176 1992/93 12
Neubrandenburg, Karrmerthater 169 1994/95 10

New theatres established

Cottbus, piccx)lo - Theater 94 1991/92 1
Eggenfelden. Theater an der Rott 150 1994/95 3
Erftnt, Theater Waidspelcher 70 1993/94 2
Halle, Puppentheaier der Stadt Halle 60 1993/94 2
Fiirth, Stadttheater FQrth 90 2002/03 11
Magdeburg. Freie Karmerspiele 64 1992/93 1
Wuppertal, Tanztheater Wuppertal 42 1999/2000 8

Theatres integrated into another theatre

Qiemnitz. StSdtische Theater 173 1993/94 11
Dresden, PuRjentheater der Stadt Dresden 159 2000/01 4

Merged theatres

Eisenach, Landestheater Eisenach 130 8
Rudolstadt. Thiiringer Landestheater 142 8
Eisenach-Rudolstadt, Thiiringer Landestheater 153 1995/96-2002/03 5

Zwickaa Theater Zwickau 160 4
Plaueru Vogtlandtheater Plauen 162 4
Plauen-Zwickau, Theater 100 2000/01-2003/04 9

Neustrelitz, Landestheater Mecklenburg 163 4
Neustrelitz-Neubrandenburg, Tlieater und Ochester 145 2000/01-2003/04 9

Gera, Biihnen der Stadt 167 9
Altenburg, Landestheater Altenburg 168 9
Altenburg-Gera, Theater 96 1995/96-2003/04 4

Dobeln, Stadttheatw 178 11
Freiberg. Stadttheater 174 11
Freiberg-Dobeln, Mittelsachsische Theater und Philharmonie 129 1993/94-2003/04 2

Greiswald, Theater Greiswald 171 10
Stralsund, Theater Hansestadt Stralsund 170 10
Stralsund-Greiswald, Theater Vorporrmem 122 1994/95-2003/04 3

B ona Oper Bonn 155 2
Bonn, Schauspiel Bonn 156 2
B ona Theater Bonn 44 2002/03-2003/04 11

()uedlinburg. Buhnen der Stadt 177 12
Halberstadt. Nordharza Stadtebundtheater 179 12
Halberstadt-()uedlinburg. Nordharzer Stadtebundtheater 135 1992/93-2003/04 1

Gelsenkirchea Musiktheater imRevier 47 5
WiqDpertal, Wuppertaler Buhnen 41 5
Wuppertal-Olsenkirchea Schillertheater 158 1996/97-2000/01 8
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Table 2.12 Continued

T heatres w ith no explanation fo r m issing obser\ ations

Anklam, Vorpommersche Landesbiihne 149 all seasons 13
Aachen, Puppenbiihne 54 1991/92 1
Bautzen, Deutsch-Sorbisches Volkstheatcr 133 ail seasons 13
Berlin, Deutsche Staatsoper 2 1991/92 1
Berlin, Friedrichstadtpalast 8 1992/93 1
Berlin, Theater des Westens 152 2000/01-2002/03 3
DObeln, Stadttheater 178 1991/92, 1992/93 2
Eggenfelden, Theater an der Rott 150 1994/95, 1995/96, 1998/99 3
Erfurt, Theater W aidspeicher 70 1993/94 1
Frankfurt (Oder), Kleist-Theater 161 1998/99, 1999/2000 2
Freiberg, Siadttheater 174 1991/92, 1992/93 2
Gera, BUhnen der Stadt 167 1991/92-1994/95 4
Heidelberg, Theater der Stadt 80 1995/96 1
KQln, Biihnen der Stadt K6ln 18 2003/04 1
K61n, Hanneschen-Theater, Puppenspiele dcr Stadt 19 all seasons 13
Neubrandenburg, Kammerthater 169 1991/92-1993/94 3
Plauen, Vogtlandtheater Plauen 162 1991/92-1999/2000 9
Plauen-Zwickau, Theater 100 2000/01-2003/04 4
Rostock, Volkstheater 72 1991/92 1
Wismar, Theater der Hansestadt 127 2000/01-2003/04 4
Wittenberg, M itteldeutsches Landestheater 157 2001/02 1
Wuppertal, Wuppertaler BUhnen 41 1995/96 1
Zeitz, Theater Zeitz 154 1991/92, 2002/03 2

T heatres excluded from  the  sam ple

Plauen, Vogtlandtheater Plauen 162 all seasons 13
Plauen-Zwickau, Theater 100 all seasons 13
Gera, Biihnen der Stadt 167 all seasons 13
Dfibeln, Stadttheater 178 all seasons 13
Freiberg, Stadttheater 174 all seasons 13
Anklam, Vorpommersche Landesbiihne 149 all seasons 13
Bautzen, Deutsch-Sorbisches Volkstheater 133 all seasons 13
K6In, Hanneschen-TTieater, Puppenspiele der Stadt 19 all seasons 13
Neubrandenburg, Kammerthater 169 all seasons 13

N um ber of theatres  excluded from  the sam ple 9

N um ber of theatres rem aining  in the sam ple 45

M issing observations o f theatres  rem aining  in the  sam ple 250
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Table 2.13 Summary Statistics for German Public Theatres - Production 

Function Variables (1991/92-2003/04)

V ariable Mean Standard
Deviation Minimum M aximum

overall 151,225 108,983 2,758 616,234

A rtistic output (Y) between 104,363 4,878 558,425

within 25,331 -198,992 473,256

overall 352,094 347,699 3,328 1,890,081

A rtists (X,) between 333,356 4,014 1,779,708

within 47,103 36,366 700,029

overall 192,615 182,634 0 1,127,103

Technicians (Z;) between 177,985 0 1,012,998

within 25,137 14,134 405,254

overall 52,522 46,543 0 294,903
Adm inistration 
and House S taff (Z^) between 43,683 0 246,913

within 13,703 -52,149 127,123

overall 267,724 248,037 286 1,492,720

Primary Capital (A"?) between 235,287 2,052 1,238,160

within 64,013 -84,332 774,532

overall 77,182 240,938 245 3,643,305

Secondary Capital (Zj) between 184,485 245 2,115,080

within 142,204 -1,977,324 1,605,408

overall 11.6391 0.8449 7.9223 13.3314

Natural log Y between 0.8370 8.4437 13.2307

within 0.1723 10.330 12.9717

overall 12.2123 1.2273 8.11 14.4521

Natural log A"; between 1.2361 8.2937 14.3917

within 0.1561 10.87 13.6592

overall 12.0491 1.0770 5.6574 14.2161

Natural log between 1.1048 7.416 14.0211

within 0.2054 10.29 13.1122

overall 7.04e+10 1 .39e+ ll 0 1.27e-H2
Technicians 
squared Z / between 1 .31e+ ll 0 1.03e-Hl2

within 2.38e+10 -l.O le+11 3 .5 2 e+ ll

overall 4.92e+09 9.24e+09 0 8.70e+10
A dm in &
house staff squared Z^^ between 8.26e+09 0 6.40e+10

within 3.37e+09 -3.75e-HlO 3.03e+10

Secondary 
capital squared Z /

overall 6,40e+10 7 .31e+ ll 59809.59 1.33e+13

between 5 .2 3 e+ ll 59809.59 6.63e+12

within 4 .7 6 e+ ll -6.56e+12 6.71e+12
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Table 2.14 Production Function Estimates for German Public Theatres

Dependent Variable Two-way error 
component model

One-way error 
component model

l n 7 (1)* (2) ( 3 )

m 8.1905*** 8.2077*** 8.2441***
lIlCo (0.6138) (0,6155) (0.6309)

d!'j (Artists InJTj)
0.1177**

(0.0426)
0.1183**
(0.0427)

0.1111**
(0.0427)

(Artists A";)
2.75e-07*
(1.22e-07)

2.65e-07*
(1.21e-07)

2.99e-07*
(1.20e-07)

<3̂ 2 (Primary Capital InAj)
0.1456***
(0.0348)

0.1452***
(0.0346)

0.1495***
(0.0340)

ŷ 2  (Primary Capital Aj)
-2.19e-07*
(l.Ole-07)

-2.20e-07*
(l.Ole-07)

-2.93e-07**
(1.04e-07)

^ 1  (Ancillarics Z/)
1.25e-06**
(4.05e-07)

9.95e-07**
(3.81e-07)

1.08e-06**
(3.75e-07)

(Ancillarics Z /)
-8.44e-13*
(3.62C-13)

-4.96e-13*
(2.77e-13)

-6.15e-13*
(2.74e-13)

^2 (Admin & House Staff Z»)
6.32e-07

(5.94e-07) - -

Sj  (Admin & House Staff Z ’̂)
-2.21e-I2
(2.25e-12) - -

(Secondary Capital Zj)
2.36e-07***

(5.76e-08)
2.30e-07***
(5.69e-08)

2.17e-07***
(5.89e-08)

(Secondary Capital Zj') -6.51e-14***
(1.68e-14)

-6.21e-14***
(1.66e-14)

-5.81e-14**
(1.70e-14)

Time effects yes yes no

Sji.i (Selection Indicator) 0.0238 0.0134 0.0250

R-squared
overall 0.77 0.77 0.77

7.24*** 7 42*** 12.39***r
(22,1696) (20,1698) (8,1710)

Hausman Test 
(Chi-squared) 23.75* 21.24* 25.25***

Verbeek and Nijman Test (1992) 
(Chi-squared) 3.42 4.67 11.85*

Number of 
observations 1882 1882 1882

Robust standard errors in parentheses. *** indicate significance at the 1 per cent level.** and * indicate 
significance at the 5 and 10 per cent level respectively.
In Column (1) and <5̂ are the parameters for the labour input Technicians. In Columns (2) and (3) Technicians were 
aggregated together with Admin & House Staff and the variable AnciUaries was created. See also Section 2.5.4.
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Table 2.15 Time Effects and Average Fixed Effects

Time effects (1) (2) (3)

T S 91 /92 -0.0343
(0.0220)

-0.0350
(0.0221) -

TS_92/93 -0.0205
(0.0183)

-0.0207
(0.0181) -

TS_93/94 0.0097
(0.0146)

0.0100
(0.0147) -

TS_94/95 0.0243*
(0.0132)

0.0241*
(0.0132) -

T S 95 /96 0.0198*
(0.0112)

0.0198*
(0.0111) -

T S 96 /97 0.0525***
(0.0138)

0.0520***
(0.0137) -

TS_97/98 0.0337**
(0.0109)

0.0338**
(0.0109) -

T S 98 /99 0.0271*
(0.0118)

0.0277*
(0.0118) -

TS_99/00 -0.0012
(0.0124)

-0.0007
(0.0124) -

TS_00/01 -0.0191
(0.0128)

-0.0184
(0.0128) -

TS_01/02 -0.0490***
(0.0129)

-0.0488***
(0.0130) -

TS_02/03 -0.0225
(0.0137)

-0.0225
(0.0137) -

TS_03/04 -0.0617*
(0.0370)

-0.0627*
(0.0434) -

Fixed effects
(1)

Individual and
(2)

Individual and (3)
Individual effects

time effects time effects

Mean 8.1912 8.2079 8.2441

Standard
Deviation 0.4603 0.4660 0.4717

Min 6.2558 6.2562 6.2851

Max 9.3067 9.3433 9.3993

Robust standard errors in parentheses. *** indicate significance at the 1 per cent level.** and * indicate 
significance at the 5 and 10 per cent level respectively.
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Table 2.16 Properties of Production Structure

Mean Standard
Deviation Minimum Maximum

Capital 597231 556694 4199 3006655
Labour 344906 391644 1601 4727361
Estimated Output (Attendance) 125167 57711 21168 330473
Capital-Labour Ratio 0.70 0.47 0.16 5.05

Marginal product 
Artists 0.1332 0.1227 0.0611 1.3377
Ancillaries 0.0820 0.0246 -0.0984 0.1388
Primary Capital 0.1119 0.3921 -0.0369 10.888
Secondary Capital 0.0270 0.0128 -0.0564 0.0731

A Marginal Product 
Artists -4.39e-06 2.17e-05 -0.000351 2.4e-08
Ancillaries -6.17e-08 6.80e-08 -3.28e-07 -7.16e-ll
Primary Capital -4.10e-05 1.05e-03 -0.032247 -1.43e-08
Secondary Capital -9.49e-09 4.90e-09 -3.98e-08 -1.51e-09

Output Elasticity 
Artists 0.2116 0.0921 0.1192 0.6191
Ancillaries 0.1347 0.0861 -0.4624 0.2495
Primary Capital 0.0863 0.0546 -0.1832 0.1451
Secondary Capital 0.0098 0.0451 -0.8106 0.1064

MRTS
Artists, Primary Capital 6.6735 190.15 -585.99 8115.5
Artists, Ancillaries 2.2553 4.8975 -1.6272 141.31
Primary Capital, Ancillaries 2.2631 17.374 -41.421 509.67
Artists, Secondary Capital 7.9703 15.384 -2.2672 155.72
Ancillaries, Secondary Capital 3.3717 1.0540 -2.8212 9.3526
Primary Capital, Secondary Capital 9.4041 75.026 -5.0003 2204.6

A MRTS
Artists, Primary Capital -2e-05 9e-05 -3e-03 -4e-08
Artists, Ancillaries -le-04 8e-04 -le-02 2e-07
Primary Capital, Ancillaries -2e-03 6e-02 -2e+00 8e-07
Artists, Secondary Capital -5e-04 3e-03 -5e-02 6e-07
Ancillaries, Secondary Capital -5e-06 2e-06 -4e-05 6e-06
Primary Capital, Secondary Capital -0.0091 0.2491 -7.7025 0.000

Partial Substitution Elasticity 
Artists, Primary Capital 0.7081 0.3917 -0.8093 1.1068
Artists, Ancillaries 4.7270 13.638 -0.0903 164.83
Primary Capital, Ancillaries 3.8555 15.952 -0.5408 190.09
Primary Capital, Secondary Capital 40.025 124.64 -0.8063 1908.8
Artists, Secondary Capital 57.596 114.90 0.0705 1722.8
Ancillaries, Secondary Capital 130.56 349.58 0.0027 3899.4

Returns to Scale Coefficient A 
X = 0.25 0.5913 0.0679 0.4012 0.6933
.̂ = 0.75 0.8837 0.0280 0.8000 0.9749

X=  1.25 1.1055 0.0323 0.9041 1.2124
X= 1.75 1.2884 0.1138 0.4947 1.6621
1 = 2.00 1.3669 0.1617 0.3001 1.8896
>. = 3.00 1.6087 0.3719 0.0109 2.6647
X = 4.00 1.7584 0.5787 5.E-05 3.1756
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Table 2.17 Observations and Theatres Producing in the Economic Region 
of the Isoquant

% o f  observations % o f  theatres

Positive Marginal Product

Artists 100 100
Primary Capital 92.35 87.2
Ancillaries 99.31 99.4
Secondary Capital 99.63 99.4

Positive and Decreasing Marginal Product

Artists 91.71 90.85
Primary Capital 92.35 87.20
Ancillaries 99.31 99.39
Secondary Capital 99.63 99.39

Positive MRTS

Artists, Primary Capital 92.35 87.20
Artists, Ancillaries 99.31 99.39
Primary Capital, Ancillaries 93.04 87.80
Artists, Secondary Capital 99.63 99.39
Ancillaries, Secondary Capital 98.94 98.78
Primary Capital, Secondary Capital 88.84 81.71

Positive and decreasing MRTS (Convexity)

Artists, Primary Capital 87.20 92.35
Artists, Ancillaries 99.39 99.31
Primary Capital, Ancillaries 87.20 92.35
Artists, Secondary Capital 99.39 99.63
Ancillaries, Secondary Capital 98.78 98.94
Primary Capital, Secondary Capital 81.71 88.47
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Table 2.18 Value of Marginal Product

Mean Standard
Deviation Minimum Maximum

Marginal costs as factor prices
Wage rate per hour 20.32 3.03 11.36 24.97
Primary capital index price 9.82 0.50 4.65 10.80
Secondary capital index price 8.48 1.14 5.20 10.37

Real ticket price 11.90 7.15 0.83 59.77

Value o f marginal product as marginal
revenue

Artists 1.32 0.92 0.14 11.42
Ancillaries 0.98 0.68 -2.46 4.62
Primary Capital 0.73 1.24 -1.50 33.14
Secondary Capital 0.37 0.42 -1.19 3.16

Value of marginal product in % of
factor prices
Artists 6.39 4.24 1.05 75.50
Ancillaries 4.76 3.13 -10.28 22.52
Primary Capital 7.44 12.11 -14.60 316.41
Secondary Capital 4.40 4.87 -12.49 43.60
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2B FIGURES

Figure 2.1 Estim ated Production Functions for German Theatres 

Artistic Output measured as Attendance

Artists Ancillaries

Secondary CapitalPrimary Capital
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Figure 2.2 Isoquants for inputs pairs for German Theatres

Primary Capital Secondary Capital

Artists Artists

Ancillaries Ancillaries

Artists Prim ary Capital

Secondary Capital Secondary Capital

Primary Capital Ancillaries
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2C A P PE N D IC E S

Appendix 2.1 Marginal Product and Its Rate of Change in the Case of 

Transcendental Production Function

W hen taking logarithm s on both sides on equation (2) in the Section 3.2.2, we obtain:

In r  = In c + X  or, In Jf, + X  A-y, + 1  (r,2, + ^,Zf)
/ / /

The logarithm ic function can be used to com pute the m arginal product for each o f  the 

inputs and their rate o f  change:

Marginal Product fo r  Primary Input X;

is the first partial derivative o f  Y:

S ’'
SX.

A ccording to the formula, equation (2) is differentiated w ith respect to Xj and it 

equals:

a In 7  1 .  oCi o
■CCi+Pi +

/ I

The logarithm ic differentiation rule is applied that: '

M/ 3 In 7dY -  d \ n Y x Y  = > ----- = ---------x 7ax, ax,

Then the marginal product o f Xi equals:

M P .  = Y

’ Takayama (1985)
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Substituting for Y the expression in equation (2):

MPx, =

a  \  ry n Y t ( Y i 2 ,  + 2 S i Z f )

V ^

Rate of Change of Marginal Product for X,-

d'Y dMP^
dxf

Y- s
\  i J

\2  ̂OC:

■Y +
r \ / \

Y-
OC:

+A

Substituting for Y the expression in equation (2):

AMP. =
dMP̂

—  + /3>
J x j

Using the same approach we find: 

Marginal Product for Secondary Input Z-,

MP, ^=( r ,  + 2 Z , S , ) Y  

MP,  = ( r ,  + 2 Z , S , ) - e
t.(.y,z,+2S,zn  „ i . (rjZj  + 2 S,z’])

c ■ n

Rate of Change of Marginal Product for Secondary Input Z,-

AMR ={ { y , +2Z, d , f+2d, ) -Y

AMP-.z,
dMP̂
dZ,

= { ( r , +2Z A r + 2S, )-e‘
Ur̂ z,+2S,zn V  (,rjZj+2S,z';)
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Appendix 2.2 Examination of Signs for Marginal Product and Its Rate of 

Change in the Case of Transcendental Production Function

Critical values fo r  inputs

To determine whether the marginal product is positive or negative, critical values are 

computed by setting the first derivative o f output with respect to each of the inputs to 

zero and solving for Xi  and Z, respectively. The threshold values are given by:

V  0 _  ~ o: i 

'

7 0  _  7:
2S,

Calculating the second derivative o f the production function and substituting X °  and 

Z,° for ^  and Z, respectively provides the sufficient conditions for X °  and Z,° to be 

an optimum point. These are given by:

Y { X J ' = - ^
or,

7 ( Z J '= 2 J ,

To find the rate o f change o f marginal product for different values o f Xi  and Z„ we 

look for more critical values (points o f inflection) by setting the second derivative of 

output with respect to each o f the inputs to zero and solving for Xj  and Z, respectively: 

The threshold values are given by: ^

 ̂ Setting the third derivative o f  output to zero and substituting Xu,  Xi 2 and Z,/, Z ,2  for Xj  and Z, 
respectively provides the sufficient conditions for X j f ,  Xq^  and Z //, Z,2  ̂ to be an inflection point if  
r ( X “)"'7tO,y(A'")"VO and y(z")'" 7t 0 , y (Z “ )''VO (and when also r ( x " ) " = 0 ,  r(X")"=o

a n d f(Z °)" =  0 , y (Z °)" = 0 - The calculations o f  the third and second partial derivative for the

inflection points Xu,  X ,2  and Z,;, Z ,2  are not presented here and are available on request. The inflection  
points are local optimum points for the MP curves (see also Halter et al (1957), p. 973)
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^ o _ - o r , + V ^  ^0  -CC.-.ICC.
v i  ; i  —  -   ̂ A  •

2 J , ' 2(J,

S'/̂ ws for MP and AMP for Primary Input X/ when a>l and P<0

When a> l and P<0 then 7(X q)''<0 and X  ° is a maximum point, then: 

- a ̂ For 0 < X; < —^  => MPxi > 0 and for X , > —— => MPvi < 0

Alternatively, we can find the signs for MP^ by solving following inequality and 

putting critical points on the chart:
/  \

M P .  = •7  > 0

► X.

We can easily find the signs for MdP^ by solving following inequality and analysing 

point o f inflections on the chart: ^

dMP̂ .
dX,

=  ¥ ■

r \2

X: X,.
-  a. + Ja.

V  V
A

^,■2-

3 . >0

^ - a - ,

n,
>0

 ̂ Only positive input values are taken into consideration.
When Yi>0 and 5i<0 then r ( X ”)" V  0 and y ( X ,° ) " V  Oand 2*̂ are points o f  inflection.
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Analysing both the signs for MP̂ _ and we obtain following chart:

AMP >0 AMP <0 AMP >0

M P>0 M P<0

(X:

Signs fo r  MP and AMP fo r  Secondary Input Z,- when yj >I and Sj <0

When 7i >1 and 6j <0 then 7(Zq)''<0 and Z “ is a maximum point, then:

For 0 < Z; < —— => MPzi > 0 and for Z,. > —— => MPzi< 0 
'  2d, 25.

We can find the signs for by solving following inequality and analysing points 

of inflections on the chart: ^

 ̂When Yi>0 and 5i<0 then y (Z ° ) ' 'V O  and ^(Z;® 0 and Z ; / , are points o f  inflection.



dMP^
3Z,.

^ Y \ y , + 2 Z , d , f + 2 d ) > 0

f r
^,■1 

V ^

^A5j,Z,+r!

2(? yj
2,2-

V V
2Ŝ

>0
/ /

When 7,' > - 2 S , :

- y ,  + ,H=2̂ ) _j,._^/(I^)

For 0 < Z. < and 7 ^ =>AMP, > 0
25 25

z ,

For
25 25

> AMP  ̂ < 0

Analysing both the signs for MP^ and AMP^ we obtain following chart:

AMP>0 AMP <0 AMP >0

MP>0 MP<0
-► Xi

- y  + ̂ (-2Ŝ ) _ j^  -r,- î-2S,)
2S: 25, 25
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When < - 2 5 ^:

IS. IS,

For z. > => AM P, > 0
25,

For 0 < Z, < => < 0
2^.

A nalysing both the signs for MP^ and AMP^ we obtain following chart;

AMP >0 AMP <0 AMP >0

MP>0 MP<0

IS. 2^. 2S,
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Appendix 2.3 Overview of Possible Marginal Products Constellations and

Their Rate of Change in the Case of Transcendental Production 

Function

Marginal product (MP) and its rate o f  change fo r  primary input A",

MP is positive and diminishing until it

A < o 0 < « ;  < 1 reaches zero at y _ , then MP is
■ " 7

negative

MP is positive and increasing until 

V _ “  . then MP is positive and
A

A < 0 a ,  > 1 diminishing until it reaches zero at 

y  -  , then MP is negative (classical
' P

long run production function)

MP is positive and diminishing (the function

oII 0 <  a,. <  1 becomes Cobb-Douglas production 

function)

oII « ,  = 1
MP is positive and constant (linear 

production function)

oII a . > 1 MP is positive and increasing 

MP is positive and diminishing until

A > 0 0 < «,. <  1 Y _ “  + 4 ^  . then MP is positive and
A

increasing

A > 0 a. >  1 MP is positive and increasing

Source: Halter et al (1957)
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Appendix 2.3 Continued

Marginal product (MP) and its rate of change for secondary input Z,

S. < 0 y. > 0 and y j  > -25^

MP is positive and increasing until 

•7 _  ^  , then  MP is p o s i t iv e
2J,

and diminishing until it reaches zero at

s . < 0 7 . > 0 and y f  < - I S .

Z  = , then MP is negative (classical 
' 2^,

long run production function)

MP is positive and diminishing until it

V
reaches zero at Z  =  — —  , then MP is

' 2J,,

y . > 0

negative

MP positive and constant

J , = 0 y . < 0 MP negative and constant

> 0 y . < 0

MP is negative and increasing until it reaches 

zero at Z  = — —  > then MP positive and
' 2^,

monotonically increasing.

Source: Own calculations. See also Gapinski (1980)
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Appendix 2.4 Calculation of Other Technological Properties in the Case of 

Transcendental Production Function

Applying the formulas for MP  ̂ and from Appendix 1, following properties of 

the transcendental production function can be derived:

Output elasticises

For primary input Xj is:

For secondary input Zi is:

Marginal rate o f  technical substitution (MRTS) and its rate o f  change

Between two primary inputs Xj, Xj is:

d X , _ M P ^ ,  V f  «  1  . V f +  A- y , )MRTSyy = — ^ =  ^  = Y-
dX, MP,J

dMRTS^,. -a^Xj

-  + A X,{a^ +J3^X,)

dX  ̂ X f { a ^ + / 3 , X . )

Between two secondary inputs Zj, Zj is:

j ^ T -9  MPz. { y , + 2 Z A ) y  ( r , + 2 Z A )
dz,  MP^ ( r . + i z , s , ) Y  ( r , + 2 Z / , )

dMRTS^ T 2S,

a z ,  (7 , + 2Z /^ . )
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Between one primary and one secondary input, Xj,Zi:

m r t s  ( « , / - y ,+ A ) - y  ( g , / ^ ,+ A )
«  d3f, MP,̂  ( r ^ +2 Z , S^ ) Y  (y,+2Z,<5;)

^MRTS ̂  2 — oc
X^(r, + 1ZA)

Partial substitution elasticises

According to M eyer (1970, p.231), the general formula for partial substitution 

elasticity for both homothetic and homogenous production fiinctions for two primary 

inputs Xh Xf. Is given by: ^

cy{X„X. )
d \ n { X J X . )

d\n\dxjdx\
MPx. ■ MPx^ {X  .MPx . + X.M Px.)

dMPxj 
dX  ̂

■MPx" - 2 -
dMPx.

dX,
M Px, • MPx I H MPx ■ ̂

dX: '

Substituting for MP^̂  and MP^ yields:

(T{X, ,X.)  = / y
(a, -^/3,X,+a,+p,X,)

a,
X X:

+  ■

/  V X:

\2

-y, 1 1
/ O', 2 ^

l « , + A - y , J I J I  J
j £ :  +  £  , e,^£j

+ a^ £ia, —  + a , —
/ /  \ 2 A

£•,
a , .  +'  y £ • ,I V / y

See also Gapinski (1980), p. 580.
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where £i,,£j are output elasticises o f  the inputs respectively. 

Using the same approach we find:

C7(Z.,Z ) = -(7,.+77 )/

f /  \ \

a,  - 1 5 , Z ^

\ V y )

f  r 
iT]

rii
\  V

f  \
RlUJ JJ

Returns to scale coefficient:

According to a general foraiula, returns to scale can be expressed by a coefficient A;* 

7

Y  is the original output level, Y '  is the new output level which is obtained by 

multiplying all inputs by a constant X. Applying equation (1) for Y from Appendix 1 

and assuming there are two primary inputs X |,X 2 and one secondary input Z\  we can 

calculate return to scale coefficient A:

A =
{AX, ) “■ • {AX, ■ exp(/ly^, A",) ■ t x ^ { A f i , X , ) ■ exp(i7,Z , + S, {AZ, ) ')

(X .r  -{X.Y-  •exp(;5,Z,)-exp(,5,Z,)-exp(r,Z,+c5-,Z,^)

A  =  ■tx̂ [>{Ap,X, -p,X,)-tx^{A/3^X^-p,X^)-tx\>{Ay,Z,+S,A:-Z,^-y,Z,-d,Z,^)

A = r '" “  ̂ -exp((/l-lXy5,Z, + p , X ^ + Y , Z , ) + 5,Z , \ A ^  - \ ) )

A -  • exp(/l/?,X, -  f3,X, + Ap^X^ -  p^X^  + Ay,Z,  -  /,Z , + ?^5,Z^ -  5 , Z ^ )

A = r>"“  ̂ -exp((/l-l)y5,X , + { A - \ ) ! i ^ X ^  + { A - l ) r , Z ,  +{A^ -l)t^,Z,^)

A = A"'̂ "^ -exp{{A-l){jS,X,  + r ,2 , + ( /l  + l)J ,Z ,'))

* Gapinski (1980), Meyer (1970), Cowell (1986)
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The general formula for / primary inputs and / secondary inputs is given by:

(25) A = / I ' exp((/l -1 ) • X , (A ^ , + 7,2, +(A + l )S,Zf )

When the inputs are increased by the same constant so that A > 1 then:

If  A > A there is existence of increasing returns to scale

If A = A there is existence of constant returns to scale

If A < ^  there is existence o f decreasing returns to scale

When the inputs are decreased by the same constant scalar so that A < \ ,  then

If A < A there is existence o f increasing returns to scale

If A = A there is existence o f constant returns to scale

If A > /I there is existence o f decreasing returns to scale
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Appendix 2.5 Formulae Used to Calculate Production Structure for German 

Public Theatres and to Draw Isoquants

Inputs Marginal Product A Marginal Product Output elasticity

Artists Xi and 
and Primary 
Capital X2 U ,-  J

( f  \2  A

t U .  'J e, = a , + j 3 , X ,

Technicians Z\, 
Admin & House 
Staff Z2 and 
Secondar>' 
Capital Z3

( / ,  + 2 Z , J , ) - F ((7, + 2Z , J , ) ^ + 2J , ) - 7 n , = ( r , + 2 Z A ) z .

Inputs pairs MRTS Partial Substitution Elasticity

Artists Xi,
Primary Capital X2 X , { a , + / 3, X , )

£•, + £ 2

f  f
£2. a, +a-,

Artists Xi/Capital X2, 
Technicians Zj/ 
Admin & House 
Staff Zi/ Secondary 
Capital Z3

( a J X , + ! 3, )

(r,+2Z/J a , - 2 S , Z -
r

£ i

Technicians Zi, Admin 
and House Staff Z2, 
Secondary 
Capital Z3

(k + 2 Z / , )

i r ,+ 2 z /J (7 ,+77, ) /

^ A
27, d,zl+d,z;

V V

154



Appendix 2.5 Continued

Inputs pairs and derived equations for isoquants

Artists Xi,
Primary Capital X2

1
\ n X ^  = — \nY-\nc-Y{y,Z^+5^Zf)

a . a .

Between Artists Xi/Primary Capital X2
and Technicians Zi/Admin and House Staff Z2/Secondary Capital Z3

z,+iz,» =
Y i  a

ln 7 - l n c - o r ,  I n X , - p ^ X . - Z ( r , Z . + S j Z ^ )

i \ r< 7i

Technicians Zj,
Admin and House Staff Z2, 
Secondary Capital Z3

5 , 1
Z , + - ^ Z ; ^ = -

7i oc.
In y  -  In c -  X  («, In X, + ^  X,.) -  y ,  Z ,  -  5,  Z l - ^ Z  - ^ Z -

r> ' y> '

Returns to scale coefficient

A = • exp((A -  l) (A ^ i + +  + Y 2 Z 2  + U  +  \ ) S 2 Z ^ ^  +
y,Z,+{X + \)5,Z,^))
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CHAPTERS

ESTIMATION OF DEMAND FUNCTION 

FOR GERMAN PUBLIC THEATRE

3.1 Introduction

In this Chapter the demand for German pubhc theatre is estimated and the 

determinants of demand are examined empirically. The consumer demand is defined 

in this study as theatre attendance and this is also consistent with the definition of 

artisfic output from Chapter 2. The econometric analysis of the production structure 

confiraied that German public theatres belong to the sector where decreasing returns 

to scale apply and where the marginal productivity is low. This may prevent the 

theatres from increasing their operating revenues. However, the exact interpretation of 

the economic problems of Gernian public theatres will depend also on demand factors 

influencing attendance.

The demand is estimated firstly in the conventional way. Thus, the effects of 

theatre ticket, disposable income and price o f substitutes on theatre attendance will be 

examined. The tradifional demand factors are also important. Firstly, whereas the 

artistic output can not be expanded so much as in other economic sectors, the increase 

in the ticket price could increase the theatres’ revenues if  the demand is price- 

inelastic. This can be true for German public theatres which are subsidized and they 

act in the market where the price-elastic demand is not relevant to increase their 

revenues. Secondly, the income of consumers may increase the demand and further it 

may offset negative effect of the low marginal productivity and the rise in labour 

costs. Thus, the income-elasticity measuring the magnitude of the income effect is 

relevant here. Thirdly, cross-price elasticities of substitutes can prove evidence 

whether German theatres act in competitive or rather not competitive market.

156



One o f the peculiarities o f the performing arts is that the artistic output is being 

produced at the same time as it is being consumed. Thus, an individual must attend 

the performing arts in order to consume them. The consumers’ leisure time becomes 

an important demand factor which may be seen as a complement for the perfonning 

arts. For this reason, the demand function for the performing arts will be extended in 

this Chapter to the application o f a time-allocation model, proposed by Throsby and 

Withers (1979). Withers (1980) applied the model empirically for U.S. perfonning 

arts companies and confirmed the importance o f leisure time for the consumption of 

performing arts. The second extension o f the demand analysis in this study is the 

simultaneous examination o f quality factors in the demand model. According to Grey 

(1993) the question arises why some consumers enjoy the performing arts enough to 

spend money on them and some not? Although the perception o f quality is difficult to 

measure, the concept o f quality in the demand study is particularly important for the 

performing arts.

The panel data on German public theatres used in this study are original data. 

The theatre internal data were obtained especially for the purposes o f this chapter and 

they were prepared in the same way as the data used to estimate the production 

function in Chapter 2 (see Section 2.1). These data also had never been used in any 

empirical analysis o f this kind. ' The external data (not theatre specific data) were 

taken from different statistical sources in Germany (see below Section 3.3).

Chapter 3 is structured as follows. In Section 3.2 the demand theory and its 

applications and extensions to the performing arts sector with regard to factors such as 

leisure time and quality will be examined. The theoretical demand function for the 

performing arts will be developed and testable hypotheses about the consumer 

behaviour will be derived. Section 3.3 describes the sources and preparation o f the 

data set for German public theatres used to estimate the demand function. In Section 

3.4 the empirical demand model for German theatres is proposed which is 

econometrically tested and the results are analysed.

' Similar internal data for German public theatres but independently obtained and only as the 
aggregated time series data (1960-1991) were used by Krebs and Pommerehne (1995).
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3.2 Applications of Theory of Consumer Demand to Performing Arts 

3.2.1 Theatre Attendance as Consumer Demand

The consumer demand for performing arts will be measured in this study as 

attendance at the artistic event or, in other words, as the number of tickets sold. This 

measure is consistent with the definition of artistic output presented in Chapter 2. 

Attendance can be used without reservation as measure o f the consumer demand. ^

As already noted in Chapter 2, Section 2.2.1.2 by using the number of tickets 

sold, we do not examine the demand for non-private benefits which are 

simultaneously produced by the performing arts organisations. Hence, the demand for 

the public good component is not taken into account as it would be difficult to 

measure both at the micro and macro level. The fact that output is being produced at 

the same time as it is being consumed is also important for the demand.  ̂ For many 

physical market products in the industrial sector the consumer buys a product and can 

consume it at later stage. The consumption of a physical product in this instance 

means only “possession” of a product and there is no process involved to derive 

utility from its consumption. In other words the consumer must not invest other inputs 

in order to consume it. For example, buying a new watch, the consumer directly 

derives utility from having this product. From the point of view of the manufacturer, 

the product is demanded at the point o f purchasing it. In contrast, both performing arts 

and other service sector industries imply the consumer’s participation in order to 

“buy” the product. The consumer can not derive any utility just from buying a theatre 

ticket and not attending the artistic perforaiance. Similarly, nobody would pay a 

hairdresser without investing his/her own time to have his/her hair cut. Furthermore, 

the difference can be found between usual service sector services on the one hand and 

the perfomiing arts or other recreation activities (holiday & sport activities/events , 

travelling, watching TV, cinema, spa services) on the other. The usual services are

 ̂ In contrast, to estimate the production function alternative output measures for the performing arts 
were considered, such as the number o f  performances or the number o f  seats on offer.
 ̂The demand effects in the output variable were discussed in detail in Chapter 2, Section 2.2.1.3.
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necessary for personal maintenance and according to Linder (1970) they can be called 

“personal work” (for example health services, car repair, cosmetic services). There is 

a new end product o f the usual service activity (new hairstyle, repaired car) and 

consumers must use such services regularly. In contrast, performing arts and 

recreation activities are services with no physical end-product and the quality aspects 

in this case may be much more difficult to define. These are the leisure activities 

which consumer “buys” to enjoy his time free o f both paid work and “personal work”.

One could argue that buying a book also involves participation o f the 

consumer in order to read it. However, a lot o f consumers buy books not only with the 

view to reading it as some individuals derive already the utility from having the book 

in the physical sense. From the point o f view o f the producer this is the most 

important factor - once a CD-record is sold, the decision o f the consumer that he will 

listen to it or not, is not important to the producer. On the contrary, the decision o f the 

consumer, if  he will visit an opera or not must be made before he buys the ticket. No 

rational consumer will pay an admission price if  he does not plan to attend an artistic 

event. For this reason, the consumer’s time becomes very important and the demand 

function can differ from the conventional model in the way that factors which are not 

considered in other industries can be relevant for the performing arts.

3.2.2 Conventional Demand Factors

Before moving to the analysis o f the unusual demand factors for the performing arts, 

such as leisure time and quality, some testable hypotheses about the conventional 

demand factors can be derived as well. The conventional demand factors are in this 

case the admission price for theatre ticket, the consumer’s money (disposable) income 

and the usual substitutes/complements for the perfonning arts.

3.2.2.1 Own admission price

According to the law o f demand the relationship between the ticket/admission price o f 

an artistic performance and the demand for that event is negative if  perfonning arts
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are an ordinary (or normal) good. This can be assumed at least theoretically as the 

performing arts represent a product o f a high quality and are not necessary for every 

day life in a physical sense. For this reason, the perfomiing arts do not belong to the 

“giffen” (very inferior) goods category for which the income effect (as a part o f  the 

total price effect) is in opposite direction to the substitution effect.

To measure the exact magnitude o f the change in demand the price elasticity 

can be applied.  ̂ Empirical studies in the past on the consumer demand for the 

performing arts support the theoretical hypothesis that the own price elasticities have 

a negative sign (see Table 3.1).^ However, the magnitude o f the estimates varies 

depending on different studies and countries. The earliest study by Moore (1966) 

revealed that the elasticity o f demand for Broadway theatre is -0.33 to -0.63 and this 

number has been broadly confirmed by a number o f subsequent studies for different 

arts forms and different countries. Such elasticity would indicate that if  the ticket 

price doubles, the number of paying visitors would decrease by only 33-63 per cent. 

The price-inelastic demand means that the net effect o f an increase in ticket price on 

theatres revenues will be positive. On the other hand, the performing arts firm cannot

Inferior goods are mostly necessary goods, often for every day use and o f  low quality. W hen the 
price o f  an inferior good decreases, the consumption o f  this good decreases as well. The consum er’s 
real income can be spent now on higher quality products. In the case o f  very inferior goods (“giffen 
goods”) the real income effect (due to the change in price o f  a good) outweighs the substitution effect 
and the law o f  demand does not hold. The latter case, although plausible on logical grounds, is 
unlikely to be encountered in the reality. The “giffen good” paradox has not been justified empirically 
so far but such low quality goods can possibly exist if  the part o f  income falling on their consum ption 
is quite large. Some successful experiments were developed on rats to find if  some kind o f nutrition 
can be treated as “giffen” (for references see Besanko and Braeutigam; 2005, p. 152).

3 * ̂ It can be written a s£  where 7 , * is the optimal quantity demanded o f artistic output
^Pi y '

and p,  is the own admission price for an artistic event. The elasticity measures the percentage change 
o f  response variable (attendance) to the independent variable (the ticket price). If, for exam ple the 
price increases by 1 per cent and the demand decreases by more than 1 per cent, the dem and is price- 
elastic. W hen a price increase decreases demand less than 1 per cent, the dem and is price-inelastic. A 
proportional change in demand due to a change in price means unitary elasticity o f  demand. This 
definition can be analogously applied for all elasticities discussed in this Chapter.
 ̂ Table 3.1 includes only the empirical results which are discussed in this Chapter. The studies use 

different types o f  data (cross-section, aggregate time-series and panel data). M ost o f  the studies have 
been conducted for Anglo-Saxon countries but with increasing tendency for other countries as well.
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obtain extra revenue when decreasing the admission price as the demand will increase 

less than proportionally and the marginal revenue will be negatived

One o f the explanations for own price-inelastic demand is that performing arts 

organisations do not act in the competitive environment. In general, the demand will 

become more elastic the more substitutes for the performing arts will be available in 

the market. This in turn implies greater variety o f  uses o f a product (Braff, 1969). * 

The performing arts are a specific product and it is difficult to find substitutes for 

them or different ways o f “using” performing arts. The second explanation for an 

inelastic demand may be the fact that most performing arts organisations are run as 

non-profit firms in order to produce a non-private component o f artistic output (not 

measured by attendance) and they would usually set lower admission prices. If  the 

ticket price is very low in comparison to other goods, there is no incentive for the 

consumer to decrease his attendance when the ticket price increases. The third reason 

may be the importance o f quality. Consumers attend an artistic perfomiance for 

aesthetic and artistic reasons and the ticket price itself may not outweigh other 

important factors which visitors take into account. Enjoying the performing arts may 

be also seen as an acquired taste in the sense that people start to like attending 

performing arts after they have visited the artistic event for the first time.

By estimating the own-price elasticity o f demand for perfonning arts attention 

must be paid to the time dimension and to the aggregation level o f the consumer 

demand. Firstly, the long run demand curve assumes that adjustment to a price change 

is more complete. Therefore, it is likely that in the long run the demand for 

performing arts will also adjust and the price elasticity can be greater than in the short 

run. Secondly, also the demand for groups o f performing arts companies is likely to

’ The relationship between the marginal revenue MR and the price elasticity o f demand £ can be 

written as: T J_1 where /?, is price of the product (Varian, 1992).

 ̂For example different kinds o f meat (beef and pork) can be used to prepare numerous courses. Both 
products are used for nutrition and a decrease in price o f one product makes another product more 
attractive.
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be less elastic than the demand for a single firm.  ̂ In the latter case, consumers can 

substitute between different perforaiing arts firms and hence the price can be much 

more elastic. Nevertheless, market size o f the performing arts fimi is restricted to the 

geographical location and the performing arts cannot be “imported” to another region 

with the exception o f guest performances. This may also be a reason for an own price- 

inelastic demand. Summing up, the empirical studies in the past and the theoretical 

considerations confmn the hypothesis that the demand for the performing arts is 

rather price-inelastic. This also underlines the need for examination o f other demand 

factors which may have a greater influence on demand than theatre ticket price itse lf

3.2.2.2 Consumer’s money income

According to the economic theory, consumer demand for the performing arts, besides 

the ticket price, will also depend on the consumer’s budget which in the reality is the 

nominal disposable income. In previous section it was concluded that the 

performing arts are the noraial (ordinary) good. It means that if  the consumer’ 

nominal income increases the demand for all normal goods will increase and 

“enjoying an artistic evenf’ becomes also more desirable. Thus, the marginal effect o f 

a change in the disposable income and the income-elasticity will be positive. 

Empirical investigations in the past (see Table 3.1) confirmed that the performing arts 

are a normal good with a positive income elasticity. However, it is much more 

difficult to answer the question if the demand is income-elastic. The results varied in 

different studies. ' '  On the one hand it can be posited that the performing arts is a 

luxury good and the income elasticity o f demand is greater than one. This was proved

 ̂ Felton (1992) found for example that for individual companies own-price elasticities are smaller 
than -1.

The consumer’s disposable income consists o f  both the remuneration obtained on the labour market 
and the non-labour income. The non-labour income may include, for example, unemployment 
benefits, funds for studying, heritage income and the consumer’s savings and received gifts. In 
Section 3.2.2.1 the real income effect has been defined as the part o f  the total price effect due to a 
change in price. The following analysis o f  the income effect as the consumer’s budget has the same 
meaning with respect to normal and inferior goods. The income effect can be in this instance directly 
measured and it enters the demand equation as exogenous demand shift variable.
" In many studies the income coefficient was often not significant. See also Table 3.1.
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for example in the study by Moore (1966), Withers (1977) and Throsby (1994). 

Baumol and Bowen (1968) also suggested that the performing arts are demanded by 

consumer groups with higher income level. The performing arts are also demanded by 

consumers who have the knowledge o f the arts required to derive utility from their 

consumption. Hence, education is an important factor and is positively correlated with 

higher income, the hypothesis o f income-elastic demand can be supported. It should 

be also noted that the estimated income-elasticity may have lower and higher values 

at different consum ers’ income levels and for different consumers’ age. On the 

other hand, some empirical studies (for example the study by Gapinski, 1984; 

Houthakker and Taylor; 1970) revealed that the consumer demand for the performing 

arts is income-inelastic, thus smaller than one. This can result from the fact that to 

consume the perfonning arts a person must personally participate in an artistic event 

and this requires some amount o f his/her leisure time.

On the whole, from the theoretical point o f view the performing arts do not 

belong to the inferior goods category and hence the income elasticity is positive. 

Nevertheless, the magnitude o f the income-elasticity is unknown and it must be 

investigated econometrically because of the specific character o f the perfonning arts. 

The performing arts represent rather a luxury good but some empirical results show 

that the positive income effect is rather small. This may be connected with the time 

reallocation problem which the consumer has to face prior to making decision to 

purchase the theatre ticket.

3.2.2.3 Price o f  substitutes and complements

To find the relationship between the demand for the performing arts and the demand 

for other goods the cross- price elasticities can be used which express the change in 

the demand for the performing arts when the price o f other goods is changing. The

These factors will not cause a problem when the aggregated consumer demand is being examined 
and average income effect is being estimated. However, it would be useful to control for other socio
demographic determinants when estimating the demand.

If the cross-price elasticity o f  another good is negative, it means this good is a complement for the 
performing arts. The positive price elasticity confimis that a good is a substitute for performing arts.
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economic theory does not specify which substitutes or complements are important for 

consumer decisions. Hence the question about existence o f substitutes or 

complements is rather empirical one. In general, other recreation services such as 

cinema or TV, modem popular music concerts or sport events can be regarded as the 

closest possible substitutes for the performing arts. These commodities similarly to 

the performing arts involve consumer’s time. However, Werck and Heyndels (2007), 

Krebs and Pommerehne (1995) used cinema tickets as substitutes for lively arts and in 

both studies the estimates were not significant (see Table 3.1). The exception is study 

by Withers (1980) who used in his aggregate time series analysis the reading and 

recreation component o f the consumer price index and found positive cross-price 

elasticities varying between 0.68 and 1.35.

The absence o f substitutes in other economic sectors for the performing arts 

would indicate that the substitution may occur among the performing arts sector itself 

- between different arts fonns. Gapinski (1986) examined competition within the 

group of 13 performing arts companies in London and between different arts forms 

(theatre, opera, dance and symphony orchestra perfonnances). The demand 

elasticities were always positive and significant. This could confirm the 

presumption that the actual substitutes for the perfomiing arts are the perfonning arts 

themselves and that the companies compete with others in the sector regarding the 

price. According to Gapinski (1986) this may also imply the interdependence o f the 

prices o f the performing arts organisations to increase the ticket price and to gain 

higher revenues, although the demand is inelastic with regard to the own price. 

However, the findings, although valid for a large metropolis, may not hold for 

example for a whole market in a country where performing arts companies are 

scattered in different cities and the geographical constraint reduces the effect o f the 

competition within the performing arts sector.

However, according to Andersson and Andersson (2006) the estimates o f  cross-price elasticities for 
the performing arts are much less common than estimates o f  own-price elasticities in econometric 
practice, mostly because the latter are not significant in the regression results.

 ̂ The cross-price elasticities within the companies were reaching from 0.10 up to 2.06 and between 
the examined arts forms they ranged from 0.12 for theatre to 0.50 for dance.

One’s company price increase raises not only own revenue but the revenues o f  the other companies.
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It can be also argued that the absence o f substitutes is the effect o f the impact 

o f  quality on the consumption o f the performing arts. Quality may be crucial for the 

performing arts in the sense that the participation o f a consumer in a classical concert 

is a “unique” individual experience. The consum er’s choice could be in fact “to 

participate in the artistic event o f the expected quality or not to participate at all” . 

Under this point o f view no substitutes would enter the demand equation. 

According to Throsby (1977) the high level o f product diversification in the 

performing arts means that the cross-price elasticities between “differenf’ cultural 

experiences can be in fact close to zero.

In general, it seems also difficult to find complements for the perfonning arts. 

However, one o f such can be the transportation and finally leisure time can be seen as 

the important complement for the performing arts. The latter demand factor will be 

discussed in Section 3.2.3.

3.2.3 Role of Leisure Time

3.2.3.1 Time as input in household’s production o f  performing arts

The analysis o f consumer choice with regard to a time constraint on the demand for 

performing arts is based on the time reallocation model, proposed by Becker (1965; 

1976).'* According to Becker’s theory, consumption o f every commodity takes time 

to greater or smaller extent. The consumer purchases a vector o f market goods yt and 

combines them with time vector 7, in a household production fiinction to produce 

commodity Z, and Zj-Z(yi,Tj). Market goods and the consumption time required to 

produce the particular commodity are used as vectors o f “inputs” in the households 

production function. The produced commodities Z, enter directly the utility function 

U -U  (Z], Zj, ...,Zr) which the consumer maximises subject to a budget constraint. The

Accordingly, the demand function could be derived from Cobb-Douglas utility function with two 
goods: one is the “performing arts” y i  and the second is the “composite good” y 2, denoting all other 
goods. The optimal goods bundle f o r  y j  would then depend on the price o f  ticket, income and quality 
factors, but not on the price o f  good

This model has been discussed with reference to performing arts by Krebs (1996), Throsby and 
Withers (1979) and Withers (1977).
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budget constraint depends on implicit prices o f commodity, Z„ which can be denoted 

as 77/. The implicit prices are the marginal cost o f producing the commodity Z, and 

they depend on the prices o f market goods, the price o f leisure time and also on 

consum er’s technology.'^

One o f such commodities Z, can be interpreted as “seeing of an artistic play” . 

Thus, visiting a theatre is combined with the individual’s time Tj and the vector of 

market goods }>i (artists, stage equipment, scripts, theatre venue, etc.) - inputs needed 

to produce an artistic perforaiance and also other inputs yk (for example a bus to arrive 

to theatre venue). The price o f leisure time Tj is the opportunity cost o f  not working 

which is the wage rate The price for inputs and is the admission price (ticket 

price) Pi and transportation price p 2- The available budget constraint can be written 

then as X-^,77,=F7 where F I  is the “full income” . Full income includes not only the 

money income but the leisure income denoted as wT^ where is the total 

consumption time or leisure time (X^/~^c)- Thus, total income is equal to 

FI=wTw+wTc. From these relations we can see that full income depends both on the 

wage rate and the total consumption/leisure time available to the consumer. 

Maximising the utility function subject to the budget constraint gives the optimal 

goods bundle Z,’=Z(77/ , TJ„, FI). The demand for a commodity depends on its

implicit shadow price, which in turn depends on consum er’s technology, prices of 

market goods and the price o f leisure time needed to produce this commodity. Thus, if  

the performing arts are nonnal good, the fiill income {FI) will have a positive effect 

on visiting theatre. The commodity price for the performing arts depends now on both 

the price o f leisure and leisure income and will have negative effect.

The consumer minimizes production cost C(pi, y )̂ subject to a given output which is cominodity Z,.
The price o f  leisure time is equal to the wage rate only by assumption o f full employment. 

Therefore by using the real data, the wage rate should be adjusted by the unemployment rate. This 
problem is explained when describing the data on German public theatres in Section 3 . 3 . 2 . 3 . To 
simplify the theoretical considerations we assume fiill employment.

The non-labour disposable income does not change the analysis o f  reallocation o f time.
Applying the commodity prices o f  the households’ “products” would be useful way for including 

the quality aspect o f  an artistic performance. In this way different properties o f  the artistic output 
would enter the household preference system.
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The households’ production function model has some restrictions. Firstly, the 

commodity prices are difficult to measure empirically as the production technology of 

the consumer is unknown. Only if we assume that production technology is linear 

(constant returns to scale) we can write that 77,=w?,+/?;6, where 6, and /, are the shares 

of market goods yj and consumption time Tj in producing However it is difficult 

to find the input shares and r, even if we assume that they are fixed so that the 

consumer combines the time and market goods always in the same proportions. For 

example, we would have to know how much consumption time and how many artistic 

inputs are used by each consumer to maximise his utility. What is more, according to 

Pollack and Wachter (1975) consumers are not only interested in final commodities 

but they have also specific preferences how to use their leisure time. Although time 

is an input in producing a commodity “seeing a play” and is combined together with 

other inputs (market goods), it also enters the utility function directly. The utility 

function becomes then U=U (Z],...,Z„, and it is maximised subject to the

budget constraint which now depends on the commodity prices and in turn on time. 

This is the case of a joint production and the household production function approach 

is not a suitable framework as the commodity prices are not independent. For this 

reason a simplified model for the allocation of time will be used without deriving the 

household’s production functions and which does not include the commodity prices 

(prices for activities) but directly the prices of market goods and the price for leisure 

time separately. The extension of the model provides a feasible alternative for 

empirical analysis o f the demand for performing arts and will be presented in the 

following section.

The share of input (market good) >>, in producing commodity Z, is b i= y /Z i and the share o f time 
input r, in producing Z, is tj= T /Z i. For example, the own price of commodity Z/ “attending performing 
arts” is equal to T J i^ w ti+ p ib j+ p ^ b z -  

If we have two commodities “cooking” and “cleaning”, for which both time and inputs are needed, 
the household can for example prefer to spend his time cooking than cleaning. His time preferences 
influence the production technology.

The prices are interdependent - they depend on consumer’s production function which in turn 
depends on his preferences. This is inconsistent with the role o f prices in the consumer theory. For a 
proof see Pollack and Wachter (1973).

167



3.2.3.2 Modified time allocation model for performing arts

Pollack and W achter (1973), and also Owen (1971; 1969) proposed a modification o f 

the time-allocation model presented by Becker (1965). They assumed that not 

commodities but market goods and consumption time enter directly utility functions 

and not the commodity prices. Price for market goods and price for leisure time enter 

the budget constraint. The maximisation problem reveals then the optimal input 

demand functions for market goods and leisure time. This approach has the advantage 

that the prices are independent o f  consumer tastes (according to traditional theory the 

consumer is the price taker) and they are the actual restrictions for the consumer. If 

there is some feasible output for an activity, the market good can be seen as this 

activity for which consumption time is necessary. Thus, the simplified model provides 

the same conclusions about the role o f time as the traditional time-allocation model 

and such a model was applied by Withers (1980) as the application to the performing 

arts.

Similarly to Withers (1980) and Owen (1971) we assume that the individual 

maximises utility ftinction in such way that he allocates time between different market 

goods subject to his budget constraint which can be written as U = U(y^ ,T^ ,y^) ,

where is the hours o f leisure time with the price o f leisure w (real wage rate), is 

the attendance (the number o f ticket sold) for which market price Pa (ticket price) 

exists, yo is a composite consumption good (all other goods) with price pg. We assume 

that consumer can choose between time-intensive activities and other consumption 

goods. To the first type belong performing arts as “seeing a play” for which the 

greater amount o f leisure hours is needed than for the consumption o f money

intensive goods yo- Hence, the theatre seat must be combined with the leisure time T̂ .

As a proof Owen (1969) estimated a demand model once for a leisure activity Z with its own 
implicit price 77 (calculated the price using constant input weights) and once with a separate price for 
leisure and for recreation. The interpretation o f the results was the same. To calculate 77, Owen was 
examining the hours o f  leisure, wage rates and expenditures on market recreation services during the 
years from 1929 to 1969 in the U.S. (using time series data). He assumed that 10 per cent o f  leisure 
activity input was market recreation and the rest 90 per cent was leisure time. Thus, to calculate 77 he 
used constant input weights and the model differs slightly from Becker’s (1965) approach.

The same specification would apply for other recreation activities.
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in order to maximise utility as consumption of time-intensive activity. Thus, leisure 

time enters also the model as an independent variable because the consumer can 

derive utility from the leisure time without using any market goods. For example, 

enjoying the blue sky or a walk in park does not involve anything but the consumer’s 

“free” time (Linder; 1970). Other market goods denoted as composite good>’o, do not 

involve an extra amount of consumer’s leisure time and they also yield an extra 

amount of time for the consumer. This way yo can be used as the final product in the 

household’s preference system. Time is also crucial for other service activities 

needed for personal maintenance but we assume that the time used for personal work 

is fixed.^^ The above utility function is then maximised subject to the budget 

constraint: + w - +  w-T^-= ■ w + ' Pa ' Po- ^^e left hand side of the

equation measures the individual’s “full income” according to Becker (1980) as it 

includes “leisure income” (the wage rate multiplied by the leisure time) plus the 

traditionally used disposable money income {V+wT^). In this way it can account for 

the effects of changes not only in money income but also leisure time income. The 

right hand side o f the equation contains not only the prices of market goods but also 

the price of leisure which is the wage rate (the opportunity costs of leisure time as the 

forgone earnings). Therefore we could rewrite the following budget constraint and 

with income denoted as full income: F l - T ^ - w  + y^ - p^+y^ - p^ .  Solving the

maximisation problem we obtain the following input demand ftinctions for different 

activities or final products and one of them represents the optimal attendance as 

consumer demand: = yai^^’'^’Pa’Po) ■ Analogously, the optimal hours of leisure

time equals: T* -T^{Fl,w,p^,p^)  and similar function can be written forj^o- In this 

way we can assume that leisure time T̂. is complement for attendance y^ and a 

substitute for composite good yg. Thus, an increase in the price of leisure time should

For example, buying a new washing machine does not impose an extra amount o f  time in order to 
use it. A piano also may be considered as a final product for the consumer as he derives utility directly 
from having it without the necessity o f  using the product. In contrast, “seeing an artistic play” always 
involves some amount o f  time.

For example, hours o f  sleep, eating and other maintenance activities can not be avoided and they 
cannot influence to a greater extent the consumer’s decisions about his leisure time. This problem will 
be also discussed in Section 3.3.2.3.
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lead to the decrease in the attendance - when the price o f  leisure increases the 

consumer will substitute away from leisure activities and consume more yo- An 

increase in Pa should analogously decrease the demand for leisure time T * .

3.2.3.3 Leisure income and price o f leisure

With the help o f  the modified time reallocation model for performing arts the 

elasticities can be derived as the effects o f changes in variables: the leisure income as 

a part o f the full income and the price o f  leisure.

The leisure income should increase the demand for time-intensive activities 

such as the performing arts. Thus, the hypothesis can be proposed that the leisure 

income effect should additionally reinforce the nominal income effect. In fact, 

Withers (1980) found that the full income elasticity o f the demand for the performing 

arts was greater than one and also larger than the usual disposable income elasticity. 

These findings are consistent with the traditional labour-leisure choice theory. To 

consume more o f performing arts, people will react not only to changes in their 

money income (if they can afford to buy a ticket) but also if  they have enough leisure 

income (if  they can afford to have more hours free o f work). I f  the wage rate 

increases, they substitute leisure time for work and their money income will increase 

more than their leisure income. However, after some point an increase in the wage 

rate will make the consumer to substitute work for leisure and the labour supply curve 

becomes upward-sloping. The leisure time increases and more time-intensive 

commodities are demanded.

The net effect o f an increase in the full income on the demand for the 

performing arts depends also on the price o f leisure which is the wage rate (the 

opportunity costs o f leisure time). For the perfomiing arts, the price o f  leisure works 

in the opposite direction to the leisure income. When the price o f leisure (the wage

According to Andersson and Andersson (2006) the amount o f  leisure (including the time for long 
vacations) has been increasing successively over the years in the OECD countries. This is connected 
with the growth o f real wages and people in these countries work now less than thirty or fifty years 
ago. In fact the demand for some recreation activities has increased as well while the total hours spent 
at work have decreased.
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rate) increases higher consum er’s earnings can be spent on wide range o f market 

goods. Thus, the consumer can choose between different types o f goods to meet his 

time co n stra in t.D iffe re n t goods compete now for consumer’s leisure time and the 

time-intensive commodities become relative more expensive than other material 

products. The latter can additionally gain even more consumption time. For 

example, CD-records with classical music reduce the time needed to travel between 

home and concert venue. In contrast, there is no yield in time possible when attending 

an artistic performance. Therefore, we can also theoretically assume that the price of 

leisure time will have negative effect on the consumption o f time-intensive 

performing arts.

It could be argued that other recreation activities such as “going to a football 

match or a cinema” also suffer because of the time constraint. In fact, these activities 

can be seen also as competitors for the performing arts with respect to the consumer’s 

leisure time. The performing arts can be seen as a very time-intensive commodity in 

comparison with other recreation activities. Going to cinema does not require fancy 

dressing. Secondly, according to Linder (1970) the life style has also changed and the 

economic growth leads to a rushing and diffused mode o f life and in contrast the 

performing arts require concentration. Real enjoying o f the classical concert can be 

compared to a learning process which can be only successful when the individual is 

relaxed. The mental energy and positive attitude are also necessary to adequately 

derive utility from an artistic performance. These factors are not easily mobilised after 

a hectic day.

On the whole, leisure activities which are enhanced by high goods intensity 

(for example CD-records) become increasingly attractive when the wage rate (price of 

leisure) rises. Therefore, according to Withers (1980) the consumption o f  the

The increase in the real wage rate implies also greater supply o f  different market goods available to 
the consumer on the market.
32 Even if  the work time was reduced to one hour a day, people with high income would not have 
enough time to consume all coirmiodities at once.

To such products belong, for example, cars or electronic equipment, mobile phones etc. For such 
material products the leisure time is a substitute and the effect o f  an increase in price o f  leisure will 
have positive effect on their consumption.
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performing arts is characterised by lower goods intensity and higher time intensity 

and the demand for the performing arts may only increase when there is strong 

increase in the leisure time which is the complement for the performing arts. Hence, 

the hypothesis about the negative leisure price elasticity for the perfonning arts can be 

derived. The net effect o f the increase in the wage rate must be however examined 

empirically as the price o f leisure effect works in opposite direction to the leisure 

income effect.

3.2.4 Quality of Artistic Output 

3.2.4.1 Perception o f quality

The importance of quality as the demand factor for the perfonning arts cannot be 

neglected. The traditional consumer theory does not consider measurement o f quality 

as it implies an immediate transformation o f goods into a utility function. The 

consumer chooses the consumption o f goods based on his preferences which are 

unique. Hence, this theory provides only the infonnation about the effects o f  changes 

in prices o f the goods and in the disposable income on the consumer preferences and 

it gives no possibility to examine the effects o f changes in the physical properties o f 

the goods on the demand.^^

However, the quality o f artistic output is important for the performing arts and 

should be included in the consumer’s preference system independently. For this 

reason the Lancaster’s (1971) new consumer theory provides very good theoretical 

foundation to examine the quality factors influencing the consumer’s choice and 

further the demand for the performing arts. According to this theory, goods possess 

some objective characteristics that are relevant to choices made by people. Individuals 

differ in their reactions to different characteristics rather than in their assessment of

The effect o f  the change in the price o f  leisure on the consumption time devoted to consuming 
performing arts can be theoretically proved and is presented as a formal analysis in Appendix 3.1.

 ̂ The goods properties have already been weighed and taken into account by the individual. Hence, 
the traditional consumer theory can analyse only the changes in price and income as the properties o f  
the goods are already specified by the given preference map. If the goods were different the preference 
map would be different, that is all what we could say.
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the characteristics. The characteristics o f the good and not the goods themselves are 

important for the consumer and they can be objectively defined. For this reason we 

assume that a good has some common objective characteristics which are recognised 

by consumers and can be defined as quality factors. There may be differences in the 

importance o f  various properties for different people but if  the properties are objective 

all will agree on them. If  all individuals would see the same good differently, the 

traditional theory could be seen as special case o f  more general theory.

Applying the Lancaster’s approach to the performing arts we can also find 

some systematic components o f the artistic output produced such as, for example, the 

technical ability o f artists, standard o f costumes, stage design, the level o f ancillary 

services in theatre and a theatre building itse lf Other non-physical quality 

characteristics are the repertoire classification (i.e. the name o f playwright or the 

name o f a play) or the general atmosphere in a theatre. Including the quality 

dimension into the consumer choice, the utility function defined in Section 3.2.3.2 can 

be rewritten now as U = U{Q-y^,T^,yJ where besides consumption time and other 

consumption goods theatre attendance y^ is multiplied by a vector o f specified 

quality characteristics Q. This vector represents some objective characteristics o f the 

artistic output which are perceived in the same way by the consumers/audience.

The problem with including the quality into the demand fiinction for the 

performing arts is the objective measurement o f characteristics o f the artistic output. 

Hence, artistic product is very difficult to define objectively. For physical products it 

is easier to find a number o f physical properties such as the size, shape, colour, smell, 

chemical composition or level o f technical sophistication. The quality o f the artistic 

output produced by a performing arts firm depends on different input combinations 

which together build up a “cultural experience” . According to Heilbrun and Grey 

(1993) the cultural experience can be different for every individual attending the 

theatre or the opera. One may prefer to go to an unknown performance of an amateur 

group than to the finest well known perfonnance. Hence, the interpretation o f the

For example, a steak can be seen as something to eat with many properties that could be agreed by 
everyone.
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artistic output depends on the tastes and skills of the artistic interpretation. The 

variations are so immense that no one performance can be regarded as being the 

same.^’ In consequence, the quality can be defined only for the same artistic product 

types. Furthermore, each performance is unique because audiences’ reactions affect 

its quality (Urrutiaguer, 2002; Tobias 2004). Therefore, the individual perception of 

the quality by the consumer is still important for the performing arts. For these 

reasons it may be difficult to find systematic components of the artistic output that 

will be the main driving force to increase theatre attendance. As already noted, there 

may be also differences in importance of the chosen properties of the artistic output 

depending on the consumer. Despite some measurement problems, the Lancaster’s 

theory provides a better background for including the quality factors into the utility 

function than the traditional theory does.

3.2.4.2 Measurement o f  quality factors

In the previous Section it was concluded that quality is possible to be measured 

objectively as a quality vector Q which enters directly the utility function of the 

individual consumer. However, there is a problem to find objective quality 

characteristics of the artistic output. The empirical demand studies in the past 

confirmed the importance of quality and also possibilities of different measurement of 

quality. With regard to the interpretation of quality measurement the quality vector Q

In this situation the hedonic price model o f  Rosen (1974) with his definition o f  the artistic product 
as an indivisible package o f  characteristics would fit better than the Lancaster’s (1971) model. The 
characteristics o f  an artistic output are also objectively measured as a vector o f  quality components. 
The difference is that the price for the product depends on these characteristics. Such inclusion o f the 
quality directly in the price for theatre ticket is rather not acceptable for non-profit performing arts 
organisations as these usually do not adjust the price with regard to both the quality and quantity o f  the
artistic product.
38 Examining only one factor can provide merely partial information on the perception o f  quality. For 
example, the number o f  artists may influence positively attendance but their technical skills may be 
more important. Examining only the first property would indicate that the number o f  artists is the most 
important quality factor. To control econometrically for the fact that some quality factors may be 
omitted in the estimation equation and that error term may be correlated with those unobserved quality 
characteristics (or with functions o f  these factors which were included in the equation), the panel data 
estimation with fixed effects can reduce the risk o f  such correlation.
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can be classified in three different ways. The first method treats quality as 

multidimensional concept and it is entirely based on the Lancaster’s approach. The 

quality is interpreted as a set o f objective characteristics o f the artistic output which 

build up together a “cultural experience” . The second measurement method also 

measures output objectively but is one-dimensional. This method takes into account 

the problem o f individual perception of quality and tries to capture quality as a one 

variable. Finally, the third method uses also the vector Q as the set o f characteristics 

o f artistic output. These characteristics are however defined with the help o f the press 

reviews and critics’/experts’ opinions and according to Seaman (2006) the output 

defined this way belongs to the subjective quality measurement method. Accordingly, 

all three measurement methods were applied in the empirical studies in the past 

depending on data availability.

Throsby (1990) was the first to apply directly the Lancaster’s approach to 

examine the demand for three theatres in Australia. His measurement method is 

presented as an example in Table 3.2. To find an objective and measurable index of 

qualitative “characteristics” for the artistic product Throsby uses three groups of 

quality factors: source material, technical factors and benefits to audiences. The 

first quality criterion is measured objectively using the repertoire classification by 

creating three dummy v a r i a b l e s . T h e  rest o f criteria were defined acquiring press 

reviews or experts opinions and were measured against an ordinal scale (e.g. from 

poor to very good) or by using binary sorting such as presence or absence o f some 

characteristics. Similarly, Abbe-Decarroux (1994) in his empirical analysis o f one 

theatre in Geneva (1982/83- 1988/89) measures both the repertoire classification and 

the influence o f newspaper reviews on attendance. Urmtiaguer (2002) used the data

For similar classification see also Werck and Heyndels (2007).
Throsby also observes that the Lancaster’s approach has been extensively used in studies o f  other 

industries, especially transportation. See also Abbe-Decarroux (1992) and Tobias (2004).
The last two groups o f  quality factors specified by Throsby: benefits to society and benefits to the 

art form are concerned with the subjective measurement o f  non-private benefits and according Section 
3.2.1 these factors are not considered. In this study only the demand as theatre attendance is examined.

Repertoire includes first o f  all the title o f  the performance, name o f the writer, names o f performing 
artists, directors etc. An exception is e.g. German theatre where names o f the actors are not published.

Such quality classifications can be completed for every performance, production or productions 
over several seasons or years.
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for French theatrical institutions in 1995 and examined the repertoire classification 

and also the representative drama critics’ appreciation as dummy variables, the status 

o f the artistic director and also the growth rate in public subsidies."*'^ According to his 

hypothesis the theatregoers refer to the critics’ reviews in order to anticipate the 

quality for different performances. Tobias (2004) also measured the subjective quality 

for German public theatres (1995/96-1999/2000) using the experts’ opinions. In 

contrast, Werck and Heyndels (2007) in their recent panel data analysis for Flemmish 

subsidised theatres (1980-2000) used a vector o f five objective characteristics o f 

artistic output: the repertoire classification (the original language o f the play, the age 

o f the playwright, whether a play is an adaptation or not), the number o f actors and 

the differentiation whether the production is new or a remake. Furthennore, the 

product differentiation can be interpreted as an objective quality measure. To capture 

the tastes for a particular genre o f performance Coming and Levy (2002) used three 

main indicator variables: comedy, musical and drama.

The concept o f one-dimensional quality measurement is used to define 

‘highbrowness’ or conventionality o f the artistic product which depends on the 

viewpoint o f either the art world or the general public. Higher conventionality means 

that the artistic performances are less highbrowed (less intellectual, less differentiated 

etc.). One example o f application o f  such measurement is the conventionality index 

proposed by Krebs and Pommerehne (1995) in their demand analysis conducted on 

aggregated time series data for German public theatres (1961-1991). The index was 

calculated as the ratio o f works with more than 75 performances to all works played 

in a particular theatre season. It is assumed that lowbrow productions are usually run 

for longer times and highbrow ones are more likely to be taken off the program after 

only a few performances. Higher ratio indicates greater conventionality o f the theatre

The public funding as the quality factor must be analysed in each case separately as it may not 
always indicate that higher subsidies/donation lead to higher quality. For Germany it would be also 
possible to examine how subsidies affect the attendance.

 ̂ The last quality criterion can be also interpreted as a one-dimensional quality measurement. Hence 
the difference between the one and multidimensional measurement method is sometimes not clear.

Furthermore, we could differentiate artistic output by the geographical location, ancillary services or 
level o f  technical sophistication.
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re p e r to ire .K re b s  and Pommerehne proposed also another proxy measurement of 

conventionality by dividing the number of all perfomiances by the number of new 

productions (productions’ average runs). Similar but more precise way to measure the 

conventionality or conforaiity could be applied when using the direct information on 

the repertoire classification (i.e. name/category of the author or name/category of a 

play). Such conventionality index was defined for the performing arts in the non

demand study by O ’Hagan and Neligan (2005). The only restriction for the usage of 

this index is the data availability as the detailed information about the theatre 

repertoire is required. One-dimensional quality measurement may be also connected 

with reputation of perfonning arts institution or with changes in tastes and fashions of 

the consumers. Urrutiaguer (2002) measured the reputation of the theatre using 

attendance per performance from the previous year. This quality variable can be also 

a proxy measure to define an acquired taste.

3.3 Data Set

To estimate the demand, the panel data set is used including observations of all 178 

Gennan public theatres that existed over 40 yearly theatre seasons since 1965/66 until 

2004/05. Thus, in contrast to the data presented in Chapter 2 and used to estimate the 

production function the panel data set to estimate the demand function is constructed 

using all observations for German public theatres available in the Theatre Report.

In the study by Krebs and Pommerehne (1995) the index had the expected sign but was not 
significant. The threshold o f 75 has been arbitrarily chosen and another deficiency o f  such variable 
may be that there are some “highbrow” productions that are successful and are run for longer time.

Such index can be denoted as q  _ X,=i Pi where p, is the number o f performing arts firms in the
n

sample during the particular period that produced a particular play or a play by particular playwright 
in question and n is the total number o f plays/playwrights. The index can be extended to examine the 
conventionality over time.

The production function for German public theatres was also estimated at a later stage for the entire 
period 1965/1966-2004/05 and also for the sub-period 1965/66-1989/90 as a robustness check. The 
results were very similar to those obtained in Chapter 2 for the period 1991/92-2004/05. There were 
only some small differences in the measurement o f  input variables. For example, the wage rate 
derived in Chapter 3 was used to calculate man-hours. Capital variable was deflated with the 
aggregated producer price index for the whole Germany instead using differentiated indexes as those 
applied and presented in Chapter 2, Section 2.4.2.5.
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The data consist o f internal and external data. Internal data were prepared from 

figures presented in the Theatre Report and they correspond to observations for each 

individual theatre j  and for every yearly theatre season t. Thus, the internal data were 

used to measure aggregate theatre attendance per capita, the theatre ticket price and 

the vector o f quality variables. External data are mostly macroeconomic aggregates 

which are used to examine the effects o f  nominal income, the prices o f substitutes and 

the allocation o f time on theatre attendance and also to examine the distribution o f the 

average budget. These data include population, disposable income, total working 

hours, total compensation o f employees, the total number o f employees, the total 

number o f unemployed, labour force, cinema ticket prices and ticket prices for 

independent orchestras (for which the data are accessible from the Theatre Report). 

Besides, the consumer price and production price indexes were used. All the external 

data are prepared at regional level and also for all Germany. These data were obtained 

from various statistical reports available at the Regional Statistical Offices o f 16 

federal regions and at the Federal Statistical Office. The external data at regional 

level are presented for 431 Gennan districts and the figures were used to derive the 

data for relevant markets for each theatre.

Most o f the internal data are already available for yearly theatre seasons 

(which last from August/September o f  the current year until July/August o f the 

following year). Other internal data (expenses and revenues) and all external data are 

recalculated into values relevant for yearly theatre seasons according to a 5/12 and 

7/12 weighting formula, explained in Chapter 2, Section 2.4.2.1. The overview o f all 

variables used for estimation o f the demand function for Gennan public theatres and 

the data sources are presented in Table 3.3.

3.3.1 Internal Data

3.3.1.1 Theatre attendance per capita

The aggregate theatre attendance per capita is used as the dependent variable and it 

measures the actual demand for German public theatre. Attendance was also
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considered in Chapter 2 as the artistic output produced. The only difference for the 

demand study is that theatre attendance is divided by population of the relevant 

market o f theatre j  in theatre season t to examine the allocation o f average budget of 

the consumer. The measurement o f  population is explained in Section 3.3.2.2. Using 

per capita terms is a useful procedure to control for aggregation problem and income 

distribution as the differences in the market size are taken into account when 

analysing the demand. The measurement o f attendance per capita is compatible with 

this measurement o f independent variables which also show the allocation o f the 

average budget as both the disposable income for the conventional model and the full 

income for the time allocation model are in per capita terms.

Direct data on attendance are available in Table 3 o f the Theatre Report. 

Theatre attendance is aggregated for each theatre and for each yearly theatre season 

and it is classified in two ways: according to the number o f tickets sold and according 

to the number o f consumers visiting performances o f different arts genres. The first 

classification includes both the number o f tickets sold for different consumer groups 

and also free or preferential tickets. However the aggregate theatre attendance for all 

tickets and arts fornis categories is used. The first reason for this is data availability. 

Although the data in the Theatre Report are classified by different arts forms and 

different types o f tickets, there is no information available with regard to different 

consumer groups. Hence, the differences in changes in demand factors for different 

consumer groups cannot be examined. However, the aggregation o f attendance data 

involves no bias in estimation o f the regression coefficients.

The usual way o f examining the demand for the performing arts is to consider 

paid attendance. This is consistent with the fact that demand for theatre events 

depends on the price o f the ticket. However, in this demand analysis not only price 

and income are considered but also non-financial demand factors such as leisure time 

and quality characteristics. Therefore, the number o f free and complimentary tickets 

(tickets highly reduced in price) should be included in the aggregate attendance

For detailed discussion about the classification o f  theatre attendance see also Chapter 2, Section 
2.4.2.1 and Section 2.4.2.2.
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together with usual tickets sold. This seems reasonable because Gernian public 

theatres are non-profit and in order to fulfil non-private benefits they tend to offer the 

consumer a product for a “reasonable” price. The consumer must also invest his own 

inputs to consume the performing arts and not only the ticket price but consumer’s 

leisure time is crucial. Finally, by inclusion of free and complimentary tickets the 

effects of quality and tastes can be better examined.

3.3.1.2 Theatre ticket price

The data used to derive the theatre ticket price are available in Table 3 and Table 6 of 

the Theatre Report. To obtain the average price for a theatre ticket the average 

operating revenues for the particular theatre season for each theatre are divided by the 

total number of tickets sold.^^ For the calculation of the ticket price the last two 

categories of the tickets (free and preferential tickets) are not taken into account and 

only paid attendance is included. Operating revenues consist of box office receipts 

from: daily tickets, place rents, visitor organisations, tickets for youth performances, 

for guest perfonnances of foreign ensembles and also ticket revenues from guest 

performances at other locations, cloak room receipts and programme sales.

The effects o f changes in the admission price on theatre attendance will be 

analysed using the average ticket price including different tickets categories. The 

reason for this is that the operating revenues are not classified in the exact same way 

in the Theatre Report as the number o f paying visitors according to different tickets 

groups and hence individual ticket categories can not be derived correctly. Only three 

main ticket categories coincide with the figures for operating revenues: daily tickets, 

place rents and visitor organisations. For these categories the separate regressions will 

be conducted and tested empirically if they have a different impact on attendance. The 

problem however remains that the revenues from tickets sales at guest performances 

at other locations and of foreign ensembles are presented separately and aggregated

The importance o f  free and complimentary tickets will be also tested empirically.
The Theatre Report lists the separate information on the theatre tickets prices but these are not 

presented as average values for the theatre seasons but only the lowest and the highest ticket price are 
presented. Using such prices could bias the analysis.
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regardless o f different tickets categories. Many theatres also have missing 

observations for some tickets categories and this kind o f attrition can also lead to a 

sample selection bias. For these reasons, only the average price for all tickets 

categories (excluding only the free and preferential tickets category) seems 

reasonable. To obtain the real ticket price the operating revenues in EUR-values for 

theatre seasons were deflated by the regional consumer price index (CPI differentiated 

for federal regions) derived for the base year 2000.

It should also be noted that ticket price enters the model for German public 

theatres as an exogenous independent variable. The assumption is made that the price 

o f theatre performance is not correlated with the chosen quality factors or the quantity 

o f the tickets sold in the same period. This is because at German public theatres the 

performance schedule is planned many months in advance and prices are not being 

changed in course o f the season.

3.3.1.3 Construction o f quality vector

To examine the quality in the demand for German public theatres a vector o f quality 

variables is constructed which is based on Lancaster’s approach of quality 

measurement, explained in Section 3.2.4. The quality o f the artistic output will be 

measured using objective characteristics and hence artistic output will be not defined 

using the subjective press reviews and critics’ opinions. Besides, both one

dimensional and multidimensional objective quality measurement method will be 

applied.

All variables used to measure quality are derived from the data available in the 

Tables 2-6 o f the Theatre Report. The vector o f six quality variables is constructed 

and equals Q=Q (qi.-.qs). The vector enters independently the demand equation. The 

first group o f the quality variables included in the vector represents one-dimensional

The exact analysis o f  the raw data revealed that it in many cases it is unclear how the particular 
theatres classified theatre attendance. This holds especially for guest attendance. The measurement 
error can also occur for city theatres which display the operating revenues data as different categories 
over time.

Three different measurement methods applied in the empirical studies in the past are explained in 
detail in Section 3.2.4.2.
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quality measurement and these factors are: qi (reputation o f a theatre) and q2 

(conventionaHty/innovation index). The second group o f the quality variables 

contains a set o f objective quality characteristics with four specifications: qs (scale o f 

production) q4 (product differentiation/diversification), q^ (technical artistic 

performance/ability), q^ (level o f the stage design and costumes).

The quality index q ij ,  measures the reputation o f theatre j  in theatre season t  

using guest attendance and guest perforaiances o f the theatre ensembles at other 

locations. Guest perfom ances can be interpreted as a kind o f marketing and 

promotion for German public theatres and guest performances can be also considered 

as a proxy for quality in the sense that they increase future attendance at own location. 

This quality variable is calculated firstly by dividing paid attendance at guest 

performances by the total number o f guest performances. The higher the value of 

this variable indicates that theatre is well-known and well perceived by the audience 

in other regions. It also can be posited that different input requirements per touring 

perfonnance will be transformed directly into an expression o f audience preferences. 

Another alternative to quantify the impact o f  guest performances as an explanation for 

the theatre reputation can be the percentage o f guest performances in total 

performances. The guest perfomiances can be the way to increase the attendance by 

more theatre touring. The only disadvantage o f the last method is that the regional 

theatres in Germany are sometimes only touring-oriented and thus for them the effect 

o f  this quality variable will be always positive. Thus, the first measurement method 

o f is preferred and will be empirically tested against the second method.

A s already noted in Section 3 .2 .4 .2  the borderline between the two measurement m ethods is 
som etim es not clear. For exam ple, product differentiation q 4  can be interpreted also as one
dim ensional quality variable, as people may change tastes with regard to the art form. H owever, the 
product differentiation can be seen as much more objective measure than conventionality q 2 . For this 
reason such classification can be applied here and it also helps to system atize different quality factors.

A  similar method o f  quality measurement was proposed by Globerman and B ook  (1974) in their 
paper on cost functions for perfonning arts.

For differences between touring and non-touring theatres in Germany see C h apter 1, Section 1.5.1 
and also this Chapter, Section 3.3.2.1.
58 H owever, the disadvantage o f  the first measurement method is that it includes attendance at guest 
performances and it m ay be considered as “demand oriented characteristic”.
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The second quality factor q2jt is an index measuring innovation or 

conventionality for theatre j  in theatre season t. This proxy variable can be 

constructed in two ways. It can firstly be calculated as the innovation index which is 

the ratio of new productions to all productions during one theatre seasons (Werck and 

Heyndels, 2007). High values of the variable will indicate greater innovation of the 

theatrical productions. Another alternative to measure q2  is the conventionality index 

proposed by Krebs and Pommerehne (1995) and it is calculated by dividing the 

number of total performances by the number of new productions. High values of the 

index indicate that less new productions are perfonned or that new productions are 

run for longer time (with large number of perfonnances). The longer is the run of new 

productions the less highbrow the productions are and this also indicates higher 

conventionality. Thus higher ratio will explain this time that theatre productions are 

less innovative. Both indexes for variable q2  are constructed using the data for 

German public theatres and their impact on total theatre attendance will be 

statistically tested.

The first quality variable interpreted as one of the objective properties of the 

art.stic output is qij, which measures the scale of production (in terms of the cast size) 

for theatre j  in season t according Werck and Heyndels (2007). This variable is 

constructed by dividing the total number of artists (employed on the 1 January for the 

particular season) by the number of all productions staged during the season. The 

number of artists is composed of the drama (also musical theatre), ballet and opera 

(also operetta) perfomiers, furthermore of the choir members and guest artists 

(playing in theatre on a short tenn contract basis) and the orchestra members 

employed by theatres own orchestras. Greater number of artists per production 

indicates large scale productions whereas for small scale productions q^ will be low.

Quality factor q4j, is the sum of dummy variables indicating product 

diferentiation with regard to different genre of performances played in theatre j

The cast size may also iiave an indirect effect on attendance. Hence, large scale productions require 
moie costs and the ticket price may be increased which will in turn lower the attendance. As Gennan 
theares are non-profit, it does not necessarily mean that the ticket price will increase. However, the 
demand model will control for this negative quality effect using the admission price.
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7
during season t. It is equal to q^j, -  were Dkj, is an indicator variable equal to 1

k

if  the theatre j  produced in season t a perform ance o f  specific art form ( if  the num ber 

o f  perform ances played for this specific art form  was positive) and 0 otherwise. 

G ennan public theatres produce different arts fonns. They can either specialise in one 

or two product types or they can perform  all possible art forms. A ccordingly, seven 

dum m ies are constructed: D j  (opera), D 2  (ballet), D j (operetta), D 4  (m usical), D 5 

(dram a), (children's and youth theatre), D y  (sym phony concert). Thus, the highest 

possible value for the index is 7 and the low est is 1, representing the highest and the 

lowest degree o f  product differentiation, respectively. This variable can be interpreted 

as a degree o f  specialisation o f  the theatres.

A nother objective property o f  the artistic output can be captured by the overall 

technical standard o f  artists. A ccording to A ndersson and A ndersson (2007) it can 

hold that m ore talented artists earn m ore and their wages m ay be a proxy variable for 

their relative technical ability. This m ay also apply for the artists em ployed at G ernian 

theatres as they face a com petitive labour m arket. This variable, denoted as qsj,, is 

constructed by dividing the personnel artistic expenses, relevant for the particular 

theatre j  in season t by the num ber o f  all artists em ployed on 1®' January in the same 

season. This variable also includes both the expenses and the personnel num ber for 

artistic m anagem ent (e.g. artistic m anager, choreographer and also technical artistic 

m anagem ent). The higher the index the greater is the technical ability o f  the artists.

A sim ilar approach is used to define the technical level o f  the stage design and 

costum es denoted as q^jt- This quality variable is calculated by dividing the expenses 

for “decor and costum es” occurred for theatre j  in season t by the num ber o f  all 

productions perfonned  during this season. To derive q^ and q^ the price deflators have

This variable does not take account o f  the dimensional differentiation between theatres. This 
measure could be adjusted in the future using the number o f  seats. Such data are available for German 
theatres (although with gaps) for all seasons in the Theatre Report (see Footnote 100, Section 3.4.3)

It should be noted that the overall technical standard o f artists may be partially misleading as it does 
not capture the presence o f  a superstar, using the average value. The artistic personnel encloses also 
too different categories o f  artists. However, the usage o f  this constrained measure was caused by the 
restricted data availability.
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been used - the consumer price index for artistic wages and the wholesale price index 

to deflate the expenses for decor and costumes.

3.3.2 External Data

Because o f the fact that the distribution o f the artistic output o f the theatre is limited 

to the geographical location o f its venues, the definition o f the relevant theatre market 

is important. Therefore, to define the relevant market for every theatre and to control 

for the aggregation problem, external data such as population, disposable income, 

price o f leisure time, leisure income and prices o f substitutes are measured using the 

spatial weight matrix approach. Thus, all external variables are derived for the market 

relevant for every theatre. Table 3.4 presents all external variables prepared and 

aggregated for Germany for period 1965/66 - 2004/05 for an overview.

3.3.2.1 Definition o f  the theatre markets

The definition o f the market for each German public theatre is based upon the 

geographical location. To define the market for each theatre, the spatial weight matrix 

approach proposed by Revelli (2003) was chosen. The approach is also similar to that 

applied by Werck and Heyndels (2007) to define the market for Flemish theatres.

It is assumed that the total market for all public theatres in Germany consists 

of 431 regional districts. To those districts belong 313 regional districts and 118 city 

districts. The city districts are larger cities and they are also municipalities 

simultaneously. All city theatres and most o f the regional theatres are located in the 

city districts. City districts are characterised by rather small land area and they 

directly adjoin geographically larger districts. As for population, the smallest districts 

have 50 thousand inhabitants, whereas Berlin, the largest has 3.4 million inhabitants. 

However, most o f the districts and city districts do not differ very much with the 

number o f their inhabitants and Berlin is the only exception. Each federal region has 

several districts (the exceptions are Berlin, Hamburg and Bremen which have both
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status of federal regions and city districts) and each district contains several 

municipalities.

To measure the individual markets the spatial weight matrix Mj associated with 

theatre j  was composed of (muJj elements - the districts in (431 x 431) space. The 

elements (muJj are equal to one if  district / is part of the relevant market for theatre j  

and 0 otherwise. The relevant market for each theatre is the vector (1 x 431) of the 

matrix Mj which will be multiplied in each case by the vector of external data (431 x 

1). Furthermore, due to the fact that districts are rather homogenous in terms of 

demographic and economic structure, the spatial weight matrix does not impose 

different weights on different districts but it weights all neighbours equally and is 

row-standardised (divided by row-sum so that elements of each row sum to one).

With respect of such market definition, the distinction made between the city 

theatres and regional (touring) German public theatres is useful and it also traceable 

from the infomiation given in the Theatre Report (see Chapter 1, Section 1.5.1). The 

city theatres play mostly in the regions of their location and they travel sporadically to 

give guest performances. In contrast, about 23 regional theatres specialize in guest 

perfomiances and they travel to other regions in Germany and hence their market 

extends over the whole country. However, there is sometimes no clear borderline 

between these two groups of theatres with regard to distribution of the perfonning 

arts. The examination of the share of guest performances in total perfonnances over 

40 years revealed that in some cases city theatres had a greater percentage share of 

guest performances in total performances than regional theatres. Thus, it is possible 

that the geographical dimension of the market of a non-touring theatre extends 

beyond the borders of its own city or municipality. Analysing the data, no pattern was 

found that regional theatres travel more and to fiirther regions of Geraiany than city 

theatres. Therefore, three different specifications of theatre markets are considered 

and tested empirically.

The spatial weight matrix is based on the actual districts classification for the year 2007. This 
classification is plausible as German theatres never changed permanently their locations from one city 
to another. The districts classification was also not changed very often during the examined 40 years.
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Accordingly, for the fir s t matrix specification it is assumed that the market for 

every German public theatre is limited to the (city) district in which the theatre j  is 

located and the weight matrix is composed o f elements (muJj equal to 1 if  i - k  and to 0 

if  not. For the second matrix specification, the relevant market for each theatre j  

extends into the neighbouring districts and the border-sharing districts o f the 

neighbours. Thus, the elements o f matrix Mj take values (muJj =1 in the district in 

which theatre j  is located as well as in its neighbouring districts and border-sharing 

districts o f the neighbours. Due to the relatively small size o f German districts 

(especially city districts) the concept o f including the border-sharing districts o f the 

neighbours seems reasonable. Additionally, for the second specification it is assumed 

that the relevant theatre market is constraint to the geographical distance which is 

defined up to 45-50 km away from the theatre. Thus, in some cases the values o f 

elements (muJj for the neighbouring districts and the border-sharing districts o f those 

districts can vary between 0.2 and 1 (0.2, 0.3 or 0.5). Values smaller than 1 are chosen 

when the market o f the theatre does not surround entirely the neighbouring district or 

if  in the surrounding neighbouring district another large city is located with a 

considerable number o f local theatres. This specification was chosen arbitrarily to 

control for specific irregularities in the geographical location. For the third matrix 

specification the market for the city theatres is the same as for the second 

specification. In contrast, the market for the regional theatres extends into the whole 

country (all 431 districts). Thus, each element (mjk)j of the vector (1 x 431) equals one 

and only in this case the matrix is not row-standardised because the whole Gennan 

market is considered.

The spatial weight matrix is useful to control for the distribution o f external 

variables in the demand model. It is specified in the way that the market o f every 

theatre depends on the characteristics o f a theatre (if a theatre is touring or non-

For example when the market o f  a theatre overlapped partly with the neighboring district such as 
Berlin, the element o f  the weight matrix varies between 0,2 and 1. This is because it is not likely that 
the inhabitants o f  large metropolis will travel 30-40 kilometers to see a play in a small town o f the 
neighboring district. Partly also geographical factors (e.g. motorways, natural barriers in commuting) 
were taken into account, where applicable.
^  The row-standardization has in this case no impact on the results.
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touring) and on the geographical location. Due to the row-standardisation each district 

/ relevant for theatre j  has the equal weight (apart from the additional specification 

rule o f 0.2, 0.3, 0.5 in some exceptions) and also the average “size” or “wealth” o f  the 

market is defined. Thus, the weights are exogenously determined.

3.3.2.2 Population and disposable income

The actual size o f the relevant market for every theatre is defined by its population. 

To calculate the market size the number o f inhabitants for every district and for the 

whole country was used. Thus, the population o f the relevant market o f theatre j  in 

theatre season t equals POPMj, -  M j ■ POP., where POPj, is the number of

inhabitants for district i in theatre season / and Mj is the spatial weight matrix for 

theatre j  with (mjk)j elements grouping the relevant districts into the relevant theatre 

market. For the matrix specification (see Section 3.3.2.1) the size o f the market for 

touring theatres will be defined as the population for the whole country which is the 

sum o f inhabitants in all 431 districts.

The figures on population are available for most districts in Gemiany for the 

entire period 1965/66-2004/05. The data were gathered from different sources 

available in the database o f the Regional Statistical Offices o f the federal regions in 

Germany. In a few cases the population had to be approximated (for districts o f 

federal regions Saarland, Hessen and Niedersachsen there are no district level data for 

the time period before 1970). The population for the districts and at the country level 

is the average population during the year. Population for the relevant market o f each 

theatre is transformed into yearly theatre seasons and is used to calculate the 

disposable income per capita and theatre attendance per capita. Thus, attendance per

Y.,
capita equals v = -----  —  and it is obtained when dividing the total attendance o fĵ< poPMj,

The row-standardization does not change the relative dependence among neighbours but it changes 
the total impact o f  neighbours across observations.

For some federal regions such information was directly available for long series since 1965, e.g. 
https://www-genesis.destatis.de but for most cases the data on district level before 1990 were available 
only on individual request.
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theatre j  in season t equal to Yj, by POPMj,. In this way the allocation of average 

budget can be examined.

The wealth of the market per capita is defined as the total disposable income 

Yd adjusted for the relevant market of the theatre j  in season t and divided by the size 

(population) of the relevant market POPMj, and it is given by the fonnula: 

M. - Yd ,  ,
1 J ,  -  p Q p j ^  ■ For the 3 matrix specification the disposable income for the regional

theatres is the total disposable income divided by total population in Germany.

The long series on the disposable income at the district level were available 

only for period 1991-2005 in the National Accounts o f  Federal Regions. However, the 

data for all Germany and for federal regions were available for earlier period 1980- 

1990. Therefore, for period 1965-1980 the disposable income is approximated using 

data for 16 federal regions and calculating the disposable income share in the gross 

domestic product. The data at district level were then calculated using the share of 

income for every district in the income level for federal region in which the district 

was located. In this way prepared yearly data at district level were transfonned into 

yearly theatre seasons and used to calculate the wealth of the market for every theatre. 

The disposable income per capita was deflated using the consumer price index for 

Geraiany and it is measured in EUR-prices for the year 2000.

3.3.23 Calculation ofprice o f  leisure

To calculate the time-allocation variables - the price of leisure and the full income - 

employment data are necessary such as: the total number of working hours, the total 

number of employees, total compensation of the employees, total labour force and 

total unemployment. The data were gathered for the regional districts needed in the 1̂ ‘ 

and 2"*̂  matrix specification and for the whole country required for the regional 

theatres in the 3'̂ ‘* matrix specification. The data were also transformed into yearly 

theatre seasons equivalents.

The price of leisure pi for every theatre j  in yearly theatre season t is the real 

wage rate adjusted by the unemployment rate and it equals p,j, = Wj, (1 -  Uj,). The wage
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rate is the real average hourly compensation of the wage and salary employees. The 

nominal wage rate is adjusted with the spatial weighted matrix and it is equal 

M,
to w = —  ------  where are the total yearly yearnings of all employees in theatre

M j  ■ / / , ,

season t and district / and Ĥ  ̂ is the number of total hours worked by all employees in 

season t and district i. Both En and are adjusted with Mj relevant for theatre j  to 

obtain both variables relevant for each theatre market. For the regional theatres in the 

matrix specification the wage rate is calculated by dividing total earnings of the 

employees by the number of total hours worked for all Germany. The wage rate is 

deflated by the CPI for Geniiany to obtain the EUR-values for year 2000.

The total working hours at the district level (Hu) were available for the period 

1999-2005 in the "'’National Accounts” of the Regional Statistical Offices. For every 

federal region such data were available since 1998 including also separate data for the 

regions of Berlin, Hamburg and Bremen. The working hours for the period 1965-1998 

were available only at a countrywide level. For 1970-1998 the data were obtained 

from "‘‘National Accounts’ Long Series” of the Federal Statistics Office and for 1965- 

1970 the series were available in the publications of the Institute o f  Labour Market 

and Occupational Research.^^ The total working time for period 1965-1998 was then 

derived for every district of the particular federal region using the approach explained 

in Chapter 2, Section 2.4.2.3. Thus, the working time for every district is calculated 

by multiplying the total working hours for each federal region by the percentage share 

o f each district in the total working hours for each federal region.

Total earnings of the employees at the district level {Ei^ were available in the 

“Accounts o f  the Regional Statistical Offices"’’ for the period 1991-2005. The data 

for the whole country and for the federal regions were available in the "National

Mitfeilungen aus der Abeitsmarkt-und Berufsforschung, Volume 3/1970 and Volume 10/1977; See 
References and Table 3.3 for more details.

Working hours for every federal region were in turn calculated using the share o f  the working time 
for every federal region in the total working time. The percentage shares were obtained from the 
accessible time series for the period 1998-2005.

The data are available for the period 1996-2005 at www.statistik-portal.de. For the period 
1991-1995 the data are accessible directly at the particular Regional Statistical Offices, often on 
individual request.
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Accounts o f  Federal R egions” o f the Regional Statistical Offices for the time period 

1970-1990. For 1965-1970, the data on yearly compensation are published in the 

Statistical Yearbook 2006  by the Federal Statistical Office. The data series at the 

district level for the period 1965-1990 were calculated in the same way as the total 

working hours //„  for every district i above. Hence, the share o f employee 

compensation for every district i in total compensation available for each federal 

region is used. The total earnings include the earnings o f the wage and salary workers 

o f all economic sectors in Germany and besides the regular remuneration they include 

also payroll taxes, insurance, overtime payments and social benefits paid to the 

person. These payments are based not only on the regular agreements on employment 

but also on part-time and other non-regular contracts. The classification o f total 

working hours is compatible with the classification o f the employees.

The unemployment rate Uj, relevant for every theatre j  in season t is calculated 

by dividing the total number o f  unemployed Ui, in district / and season t by the total

-U,
available labour force, LFj, in district z and season t and equals w = —  -------  where

M  . ■ LF.,

both Ui, and are adjusted by the spatial weight matrix Mj relevant for theatre j .  For 

the regional theatres in the 3*̂  ̂ matrix specification both U  and LF  are used as 

aggregated values for all Gennany. The time series data for the labour force and the 

total number o f unemployed for the period 1984-2005 are presented in the reports o f 

the Federal Unemployment Office?^ For 1965-1984 (the earlier versions o f  the 

reports) the data are available for federal regions and the district values are calculated 

for this time period using the average district shares in the particular federal regions.

The adjustment o f the wage rate by the unemployment rate is necessary, 

especially to take into account the labour hoarding when economic activity is low. 

When unemployment is high the employer can reduce the hours o f work o f the 

employees in order to reduce his costs and instead o f dismissing the workers. 

Although the wage rate stays the same, the earnings per employee are lower and his

™ The internet sources for the data are: http://statistik.arbeitsagentur.de, http://www.pub.arbeitsamt.de 
The employer may believe that when the demand for his firm’s product will recover, the cost o f  

hiring and training new employees will be minimized.
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price o f leisure is lower as well. Alternatively, employees may decide to accept a 

lower wage in return for a less sharp cut in hours o f work. Thus, it is reasonable to 

believe that in times o f less than full employment the market price o f leisure time o f 

the employed persons will be less than the average wage rate paid and the difference 

will rise with the unemployment rate (Owen, 1971). Another argument is that the 

price o f leisure is much lower for unemployed people - apart from time spent looking 

for a job, their leisure time can be seen as a free good. In fact, the unemployment rate 

in Germany has been rising over the years since 1965/66 and considerable variations 

in the unemployment rate existed over time (see Table 3.4). There was also a 

difference between the unemployment rate in East and West Germany after 1990/91 

Reunification.

3.3.2.4 Calculation o f  full income

The derived price o f leisure pi and total working hours Hu in previous section are also 

used to calculate the leisure income and the full income per capita. The real leisure 

income per capita is the total leisure time called consumption time Tc multiplied by 

the real price o f leisure />/. Real leisure income per capita added to the real disposable 

income per capita gives the full income per capita F Ij, = -Tcj, +I j, relevant for

theatre j  in season t.

Total consumption time Tcp per capita on an annual basis is calculated by 

subtracting total working time Twj, per capita and the total maintenance time per 

capita from total time available (365 days x 24 hours) to the employee in a year 

(transformed into yearly theatre season). is the time devoted to personal work 

(sleep, personal hygiene, etc.) and it is fixed at 80 hours per week (52 x 80 hours a 

year).^^ This can hold for the time-allocation choice with respect to the performing 

arts as the maintenance time does not influence the consumer’s decision about leisure 

activities. In general, the personal work influences to a smaller or greater extent the 

consumer’s leisure time. However, the impact o f personal work on the total leisure

See also Withers (1980).
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time can be regarded as a constant because the personal work is always necessary. 

Secondly, the choice between the different leisure activities (seeing a play or listening 

to a record at home) is not affected by maintenance time. Therefore the total 

consumption time which can be devoted for consuming the performing arts can be 

described as Tcj, - T  - T m -  Twj,. The total working time per employee Twj, for every

theatre j  in season t is calculated by dividing total number o f working hours //„  by the 

total number o f  employees Empu and according to the spatial weight matrix approach 

M , • / / ,
equals Tw  ----------   . Accordingly //„  and Empu are multiplied by Mj to adjust

M . ■ Emp,

the values for the relevant market o f theatre j .

Data on the number o f employees (EmpiJ for the period 1970-2005 were 

available in the same sources and were estimated in the same way as the 

compensation o f  the employees (En) explained above. Thus, the data at the country 

level for the period 1965-1970 were obtained using Publications o f  the Institute o f  

Labour Market and Occupational Research and approximated for every district / in 

season t. It should be noted that the consumption time per capita Tcj, represents the 

time available to every employee and not every inhabitant. Employees include the 

wage and salary workers o f all economic sectors in Germany and their definition is 

compatible with the definition o f the total employees earnings and total working 

hours. Employees include in detail; civil servants, courts employees and soldiers, 

also part-time workers, students at apprenticeship and at other jobs, workers with 

agreements other than usual contract o f employment. Employees do not include 

independently self employed persons such as firni owners or solicitors. It is assumed 

that the decisions about the allocation o f leisure time do not differ between employees 

and non-employees (Owen, 1970). For the unemployed people the consumption time 

is adjusted in the way that that the price o f leisure is corrected by the unemployment 

rate. The problem of allocation o f time for children is not taken into account as well. 

It is apparent that for children leisure time is not a constraint apart from time spent for

The civil servants include also the school teachers and employees in higher education institutions.
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education and that their decisions about leisure are correlated with the decisions made 

by their parents.

3.3.2.5 Price o f  cinema and orchestras tickets

To examine the effects o f possible substitutes or complements for German public 

theatres among other goods, the average ticket price for cinema movies and average 

admission price for symphony concerts o f independent German public orchestras are 

used. Whereas the orchestras specialise only in classical concerts, theatres play also 

drama, musicals, opera, operetta, ballet and children & youth theatre (including 

puppet theatre). Therefore the classical concerts by independent orchestras may be 

seen as substitutes for other arts genre. The cinema movies may be regarded as 

substitutes for the perfonning arts, not only because they belong to recreation 

activities but also they can be seen as less-time intensive good in comparison to the 

performing arts.

The real ticket price o f the independent orchestras concerts and cinema movies 

is also calculated for every market relevant for theatre j  in theatre season t, separately 

for orchestra and cinema and equals  ̂ where Ps,, is the average cinema or

average orchestra ticket price for district i in theatre season t and Mj is spatial weight 

matrix associated with theatre j .  For the touring (regional) theatres in the matrix 

specification, the average ticket price for all independent orchestras and for all movie 

theatres is used. Both cinema and orchestras ticket prices are deflated by the 

consumer price index calculated for year 2000. The data used to derive the ticket 

price for concerts o f independent orchestras are available in Table 9 o f the Theatre 

Report. Independent orchestras (which are not employed by German public theatres)

Nevertheless, the fact that education o f children can be seen as future payoff can not be neglected. 
On the whole, it is assumed that decision about visiting a theatre is connected with school or family. 
Most visits o f  children at the theatre are organized by schools and during the school time.

For example, it is easier to arrive at a cinema as there are much more cinemas than theatres in a 
region. Dressing up is also not necessary and the movie session is o f  shorter duration. Another 
possibility to analyse the substitutes for the performing arts are the prices for CD-records or TV-sets 
but such data are not available for Germany as long time series for regional districts.

194



include public institutions with their own ensemble and house. The real average 

ticket price for the classical concerts of the independent orchestra k in the yearly 

season t was calculated by dividing the total orchestras operating revenues by total 

paid attendance. For every district i in which the independent orchestras are located, 

the average orchestra ticket price was constructed. The data at the district level were 

then reallocated according to the relevant market for each theatre j  in season t in line 

with the formula above. For regional theatres in the 3"̂ *̂ matrix specification the 

average ticket price was calculated as the average of the prices for the independent 

orchestras operating in all districts in Germany.

The data on cinema ticket prices for the period 1991-2005 are taken from 

Cinema Yearbooks 2003 and 2005; the long series for the period 1965-1990 are 

available on individual request at the German Cinema Organisation. The average 

cinema ticket price is available for the whole country and also separately for East and 

West Germany. The cinema ticket price was however not available at the level of 

regional districts or federal regions. To obtain at least some variation in the cinema 

ticket price for every district, the cinema ticket price was deflated using the regional 

CPI for 16 federal regions (in 2000 EUR prices) and adjusted using also the spatial 

weight matrix approach. Nevertheless, because of the nature of the data this is only 

an approximation of the ticket price and this variable will be econometrically tested 

against the aggregated ticket price.

3.3.3 Data Sample

To estimate the demand function the data for all 183 German public theatres available 

in the Theatre Report from 1965/66 until 2004/05 are considered. The list of all 173 

Gennan public theatres for the period 1991/92 to 2003/04 is presented in Chapter 2,

A few public orchestras presented in Table 9 o f  the Theatre Report are also partly dependent on the 
public theatres. Such orchestras were excluded from the calculation o f the ticket price for orchestral 
concerts.

This adjustment is important specifically for the theatres located on the border between federal 
regions. For the 3‘̂‘* matrix specification the market o f  the regional theatres is the market for the whole 
country and the available average cinema ticket price is directly used.
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Table 2.10. Additional 10 theatres existing before theatre season 1990/91 are included 

in this analysis and they are presented in Table 3.5. Among these 183 theatres three 

theatres are aggregated from seven cooperating theatres presented in Chapter 2, 

Section 2.3.4. For the demand study one additional theatre is aggregated from other 

three theatres which existed as separate cooperating companies before theatre season 

1990/91. The markets of the cooperating theatres were extended into the districts 

of the aggregated theatres in all three matrix specifications and row-standardised 

according to Section 3.3.2.1.

From all theatres included in the sample 78 theatres are from East Gennany 

(including the region of former East Berlin) and 105 theatres are from West Germany 

(including the region of West Berlin). The theatres from West Germany are available 

in the Theatre Report for maximal 40 yearly theatre seasons whereas the theatres from 

East Germany entered into the sample in season 1990/91 and they are available in the 

sample for maximal 15 yearly theatre seasons. The inclusion of the East German 

theatres in 1991 into the data sample required some adjustments with regard to the 

external data calculated for the West German theatres located on the border between 

East and West Germany and for the theatres in region of West Berlin. The markets for 

these theatres defined according to the and 3'̂ ‘* matrix specification presented in 

Section 3.3.2.1 had to be adjusted for the theatre seasons 1989/90 and 1990/91. 

Accordingly, in 1990/91 the market for theatres in West Germany and West Berlin is 

extended into the neighbouring districts of East Gemiany and East Berlin. However,

78 These theatres were closed, privatised or integrated into another theatre before 1991 and therefore 
they were not included in Chapter 2. Some o f these theatres were transformed into “guest playhouses” 
without their own theatre ensemble and therefore were excluded from the Theatre Report.

To the cooperating theatre in Landshut one theatre in Straubing is additionally included for seasons
1965/66-1971/72.
80 The additional cooperating theatres are: one theatre in Schleswig, one in Rends burg and one in 
Flensburg, all o f  them located in the federal region Schleswig-Holstein. Data for these theatres were 
presented separately in the Theatre Report for seasons 1965/66-1975/76. The data were accordingly 
aggregated for this time period. For the remaining seasons the data for these theatres are already 
aggregated in the Theatre Report into one theatre in Schleswig.

The official German Reunification was on 3 October 1991 but the border between East and West 
Germany was already opened in early 1990. The theatres from East Germany entered into the Theatre 
Report already in theatre season 1989/90 but this season was not taken into account as the external 
data could not be derived for East Germany before 1991.
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for theatre season 1989/90 the market for these theatres is defined by including only 

the districts o f West Germany and including only West Berlin. For the matrix 

specification the market for the regional theatres in West Gennany coincides in the 

theatre season 1989/90 with the market for West Germany only as it is assumed that 

during this season it is rather unlikely that theatres would travel to East Germany. 

However, the market for these theatres is extended in the theatre season 1990/91 by 

including East Germany in year 1991.

Due to the fact that the time span to estimate the demand function is quite long 

(maximal 40 years for theatres in West Germany and maximal 15 years for theatres in 

East Germany), the theatres underwent numerous changes during this time. Thus, six 

theatres in total were privatised, ten theatres were closed or excluded completely from 

the Theatre Report and twenty two theatres were established during this time or were 

included at a later point in time in the Theatre Report. Furthennore, seven theatres 

were integrated into another theatre. On the whole 72 theatres underwent some 

structural changes and therefore they exit or enter the sample. For the remaining 101 

theatres no structural changes relevant for the demand study were found. Hence, 

the data for 67 West German theatres are available for all 40 theatre seasons and for 

34 East German theatres the data are available for all 15 theatre seasons.

It should be also noted that from all 183 theatres included in the Theatre 

Report for the entire period 1965/66-2004/05, 178 theatres remain in the sample (105 

from West Gemiany and 73 from East Germany) for fiirther analysis as independent 

performing arts institutions. This is because five theatres from East Germany have 

been excluded from the data sample as a result of the missing observations for most of 

the years.

82 Furthermore, the external data for the districts in East Germany sometimes did not exist for the year 
1990 and the values for the theatre season 1990/91 were derived using only the data for the year 1991, 
The same approximation appHes to East Berlin for which the external data exist firstly since 1991.

In some cases theatres’ names happened to change but these alterations are not relevant.
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3.4 Empirical Model

3.4.1 Econometric Model of Demand Function

The dem and for G erm an public theatres is estim ated using unbalanced panel data for 

m axim al 178 theatres and m axim al 40 yearly theatre seasons from  1965/66 until 

2004/05. As seen earlier, the dem and for G erm an theatre m ay not only depend on 

traditional determ inants (adm ission price, disposable incom e and price o f  substitutes) 

but also on perception o f  quality and on the reallocation o f  tim e betw een consumption 

o f  the perform ing arts and other m arket goods. Thus, an extended dem and m odel o f  

tim e reallocation is em pirically tested and the results are com pared with the 

traditional model. The tim e-allocation approach is based on studies by Owen (19'’1) 

and W ithers (1980). The quality variables are introduced for both conventional and 

tim e-allocation model. The traditional dem and fiinction for G erm an public theatres is 

given by equation ( 1):

y j!  ~~ f^ P a jt  ’ ^j! ’ Pkjt 5 Qjt  ) 

w here yj, is the yearly attendance per capita o f  theatre j  in theatre season /, Paj, is 

theatre own adm ission price, Ij, is the disposable incom e per capita in the relevant 

market; p^j, is the price vector o f  possible substitutes for attending the perform ing arts 

that exist in the relevant theatre market. The price o f  other consum ption goods is 

ignored in equation (1). Thus, we assum e that the closest substitutes for the 

perform ing arts are the cinem a m ovies and the concerts o f  the independent orchestras 

w ith the adm ission prices equal to Pkji~(PijuP2jt) for the cinem a m ovies and :he 

orchestral concerts, respectively. A ccording to S ection  3 .3 .1 .3 ,  Qj, is the vector o f  six 

objective characteristics o f  the artistic output w hich m ay influence theatre attendance 

as quality factors and it equals Qjt=(gijt, ■■■gejt)- The particular quality factors are: 

percentage o f  the guest attendance at guest perform ances {q; theatre reputation), the 

ratio o f  total perfonuances to the num ber o f  new  productions (^ 2  conventionality), the 

num ber o f  artists divided by the num ber o f  total productions {qs cast size), the surr. o f  

dum m ies identifying the product differentiation (9 ^), artistic wages per production
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{q^) and decor and costumes per production {q^). It is assumed that the ticket price 

w ill have negative effect on theatre attendance yj, and the income should have positive 

effect. The effects o f  changes in will be positive if  the cinema m ovies and classical 

concerts performed by independent orchestras are substitutes for German public 

theatre. The signs o f  the quality variables qj, q2 and q  ̂can not be specified a priori as 

they represent the perception o f quality in general. For quality factors q ,̂ qs 

positive signs are expected. Furthermore, the demand model in equation (1) is 

transformed using the time-allocation variables and is given by equation (2):

yj, = fiPaj,  ̂  FIJ , , P i j , , P ,J , , Qj, )

where all variables have the same meaning as in the equation (1) with the exception o f  

two new variables: the flill-income FIj, and the price o f  leisure pij,. Full income per 

capita is now the sum o f  the real disposable income per capita and the leisure income 

per capita. The latter was calculated as total consumption time multiplied by the price 

o f leisure pij,. It is expected that the marginal effect o f  the increase in the full income 

on Vj, w ill be positive whereas the price o f  leisure w ill have a negative effect on yj,.

Equations (I) and (2) are estimated separately as single equations and the 

results are compared. The comparison can prove the further hypothesis that the 

marginal effect o f  the full income in equation (2) is greater than the marginal effect o f  

the disposable income in equation (1). This will indicate that for performing arts the 

time factor matters and that traditional analysis underestimated the income effect. 

Equations (1) and (2) w ill be estimated with and without quality variables to check for 

robustness o f  the model. Applying per capita terms and using the spatial weight 

matrix approach (to adjust for relevant theatre markets) resolves the aggregation 

problem o f  external variables and reduces the risks o f  heteroskedasticity. Three 

different spatial weight matrix specifications for German public theatres explained in 

Section 3.3.2.1 w ill be tested empirically.

The choice o f  the functional form for the demand is an empirical question. The 

consumer preferences are not known and can not be correctly described by any utility 

function in physical terms. For this empirical demand study it is assumed that
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consumer preferences are represented by a non-linear demand function. Thus, both 

demand models presented in equations (1) and (2) are estimated using the double-log 

(log-linear) transformation. This is a useful procedure in examining a single demand 

equation (Withers, 1980). It also simplifies the analysis o f relevant elasticities which 

are directly obtained from the regression results as estimated coefficients. 

Consequently, it is also assumed that the partial direct elasticities are constant. The 

log-linear specification will be additionally tested against the semi-log and linear 

demand model. Equations (1) and (2) are estimated on unbalanced panel data using 

the linear two-way fixed effects model. Taking logs on the demand function in (1) and 

(2) and including fixed firm and time effects (to control for unobservable 

characteristics o f  the theatre in the case o f the former, and over time in the case o f the 

latter, they may impact on theatre demand) and a statistical noise terni, the ftill

empirical conventional demand model is given by Equation (3):
2  6

\ny.,  = Inco + c . + /I, + «, In p .̂, + In /^, + /?, In p,., + X  In q„., +
k n

and the empirical time-allocation demand model is given by Equation (4):

2 6

in yj, = In Co + +X, +a ,  In p̂ ., + 5, In F I + 5̂  in p,., + ^  In p,j,
k n

In both equations (3) and (4) are coefficients o f the demand

detenninants to be estimated which represent also direct partial elasticities, c . are the 

finn specific fixed effects, /I, are the fixed time effects and u is the statistical noise 

tenn with zero mean and constant variance.

The choice o f  the functional form to describe demand is o f  subjective matter as the consumers’ 
preferences (a utility function) are not known. It should be noted at this stage that also the concept o f  
the households’ production function does not resolve problem o f finding the appropriate technology 
which also depends on consumer’s preferences.

The estimated coefficients in the log-linear function can be examined as the partial elasticities equal 
to dlny/dlnX  by using an approximation for the following equalities: dlny=dY/Y  (for the dependent 
variable) and dlnX=dX/X  (for the independent variables in the model). See also Wooldridge (2002) 
and Chapter 2, Appendix 2.1.

The examination o f attendance on the diagram against different demand determinants also revealed 
that the independent variables are related to the response variable in rather non-linear relationship.
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Ordinary least squares estimation will be used for both the traditional and the 

time-allocation demand model given by equation (3) and (4) since it is assumed that 

all variables are predetermined outside the system. The market for performing arts 

seems recursive in structure so that no simultaneity bias is likely to result (Throsby 

and Withers, 1979). The first argument is that the price o f attendance in one period 

influences attendance in that same period. This is connected with the advanced 

planning and announcement o f productions, seasons and prices associated with the 

performing arts. Hence, the supply o f German public theatres does not respond to the 

demand during the yearly theatre season. This is because the repertoire and the ticket 

price are specified in advance, at the end o f the old production season. This 

argument especially holds when the subscriptions (place rents) are adopted as in the 

case o f German public theatre. This assumption o f recursive structure is also 

supported by Moore (1968) and also by Withers (1980). The second argument is 

that German theatres are public enterprises which are subsidised by the state in the 

fonn o f covered deficits (Krebs, 1996). As already noted in Chapter 1, Section 

1.3.1 the share o f total operating revenues from the tickets sale (box office receipts) 

makes on average only about 30 per cent o f total revenues. Excluding from this share 

the subscription and visitor organisations tickets, which make 27 per cent o f all 

operating revenues, the share o f revenues from daily tickets in total revenues reduces 

to only 22 per cent. According to this the supply will not depend on the price o f ticket.

It should be also emphasised that in the fixed effects estimation the lagged 

dependent variable (the theatre attendance per capita from previous theatre season) 

cannot be included as a proxy quality variable expressing the acquired taste. Including 

this variable, especially when using the within transformation o f the data could cause 

its correlation with the error tenn Uj,. This can lead to a large sample bias in the

In the case o f  German pubHc theatre there are only few exceptions when one or two more 
performances are added to the theatrical schedule because o f  the higher demand for the performance 
than expected. However, the price is not readjusted.

Simultaneous estimation using two-stage least squares did not alter the demand fiinction estimates 
significantly in the study by Moore (1968) which was a more restrictive case o f  the for-profit oriented 
Broadway theatre in the U.S.

Thus, there is no rational criterion for the financial expenditure o f  these public organisations and the 
level o f subsidies depends on the budget appropriation o f  the previous year alone.
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estimate o f  the lagged dependent variable (Baum, 2006), especially in panels with 

large number o f  groups and small number o f time periods which is the case here. If 

the lagged variable is additionally correlated to some degree with the regressors, they 

can be seriously biased as well. Furthermore, the model does not include different 

income groups of the consumers and also does not differentiates between gender and 

different age classes o f the consumers. Hence total aggregated population or total 

aggregated employees number was applied to calculate per capita terms. These socio

economic factors would be a useful extension for the model as control variables in the 

demand equation.

The advantages o f using the within (fixed effects) estimator in panel data 

applications was discussed in the previous Chapter 2, Section 2.5.1 when estimating 

the production fianction using also the data set for German public theatres. As in the 

latter case, the demand for the perforaiing arts will depend again on theatre fixed 

effects that do not change over time. Thus, it can be possible that some omitted 

specific factors may be correlated with the disturbance term. These factors may have 

for example an influence on the perception o f quality for the consumer, for example, 

the capacity o f the theatre and other quality factors discussed already. The theatre 

fixed and time fixed effects will be tested against the random effects. In the case of 

the random effect estimation, the firm specific effects Cj are now random and are

subsumed as a part o f  the disturbance term denoted now as Cj, , besides Uj, . The

random effects estimator will be tested against the fixed effects estimator. Time 

indicators A, including the time-specific effects are used in both cases.

On the other hand, when controlling for quality differences with proxy quality 

variables the bias could be reduced and the random effect estimator would be more

The reason for not including such factors lies in the fact that such differentiated data on population 
and disposable income and other external variables were not available for every district in Germany 
for the entire period 1965/66-2004/05. Nevertheless, such analysis could be done in the future 
applying the same data set for German theatres for a shorter time period as the data on composition on 
population are usually available at Federal and Regional Statistical Offices in Germany at least for the 
period 1995/96-2004/05.
' Hence the one-way random effects approach with time dummies will be used as it is assumed that 

there are time specific effects over 40 years in Germany, especially for the period before and after the 
German Reunification in 1991.
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efficient than the fixed effects estimator. Furthermore, the demand for the performing 

arts depends not only on specific quahty factors but also on external demand factors. 

For this reason, it is not likely that the variables on wages, disposable income, 

consumption time and working hours, unemployment rate, population and prices o f 

substitutes are correlated with some theatre specific effects. However, there can still 

be some omitted quality variables specific for individual theatres which may be 

correlated with other quality variables included in the model.

3.4.2 Unbalanced Panel Data

The models o f demand function given by equations (3) and (4) in Section 3.4.1 are 

fitted using unbalanced panel data. This is because not all N -1 7 8  theatres are 

available over all time periods T=40. The sample includes 178 theatres with total 

4,274 observations. Hence, for 77 theatres (43 per cent o f  all theatres) there are 1,021 

missing observations (19 per cent o f all 5,295 observations in balanced panel) in 

t o t a l . T h e  data sample used to estimate the demand function for Gennan public 

theatres becomes unbalanced for three reasons. Firstly, the theatres from East 

G ennany are included in the sample since theatre season 1990/91. The first reason 

for it is that 78 public theatres from East Germany entered the data sample in theatre 

season 1990/91 after the Gennan Reunification (see Section 3.3.3). This sort o f 

missing observations can be called rotating panel as the theatres enter the sample at 

the later stage and this is not problematic for the estimation results. Secondly, some 

theatres are not included in the Theatre Report especially in the early years as they 

underwent structural changes. Thirdly, the data are missing for some variables for 

theatres listed in the Theatre Report. Both the second and the third types o f  attrition 

are systematised in Table 3.6.

92 For example, the number o f artists can be correlated with their talent and artistic ability. For the 
^erfomiing arts with a wide range o f  quality characteristics this problem cannot be avoided.

 ̂The total number o f  observations in the balanced panel was calculated as follows: 105 theatres from 
West Germany * 40 theatre seasons plus 67 theatres from East Germany * 15 theatre seasons.

203



As explained in detail in Chapter 2, Section 2.5.2, the third type of attrition 

may be the most problematic because the data are missing for unexplained reasons. 

However, to this kind of attrition belong only 5 per cent of all missing observations 

and 15 per cent of all theatres display this kind of missing data for the demand 

variables. Furthermore, looking at the Table 3.6, it can be seen that to the group of 

“theatres with no explanation for missing observations” belong mostly the theatres 

from East Germany (78 per cent o f all theatres in this group of attrition and 77 per 

cent of all missing observations of this kind). The reason for this can be the 

adjustment process after the German Unification when the ex-GDR theatres are 

included in the Theatre Report and the gaps in the data occur for these theatres mainly 

in seasons 1990/91, 1991/92 and 1992/93.

On the whole most of missing observations (about 95 per cent) have theatres 

undergoing structural changes during time (theatre mergers, privatisation, establishing 

of a new theatre etc.) and only 5 per cent observations is missing for unknown 

reasons. Additionally, the last sort of attrition is caused mostly by East Gennan 

theatres and therefore it can be ignored. As already noted in Section 3.3.3, for 2 

theatres the observations are missing for the whole examined period in question and 

for 3 theatres the data are available in the Theatre Report only for one theatre season 

(see Table 3.6). These five theatres are from East Germany and are excluded entirely 

from the analysis. Thus, 178 theatres are included in the regression.

3.4.3 Descriptive Statistics

Table 3.7 provides the basic descriptive statistics for the panel data. The dependent 

and explanatory variables given by equation (3) and (4) are summarised. The 

summary statistics is presented for the 3̂  ̂weight matrix specification for the relevant 

theatres markets. This specification is preferred and will be statistically tested against 

the and the 2"  ̂ specifications. The dependent variable y  - theatre attendance per

For the panel specification and specifically for the fixed effects model the minimum number o f  
periods must be equal to 2.
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capita - is presented as the number of all theatres ticket sold (including free and 

preferential tickets) per capita. The independent variables such as the unit prices: 

ticket price Pa, price of substitutes: cinema movies {pj), orchestral concerts ip2 ), the 

price of leisure time {pi), the disposable income per capita (/) and the full income {FI) 

per capita are expressed in EUR and deflated for year 2000. As for the independent 

quality variables, four of them are measured as (percentage) ratios: qi (theatre 

reputation), q2  (conventionality index), (cast size) or as absolute terms: q4  (product 

differentiation). The last two quality variables: q^ (artistic wages) and q^ (decor & 

costumes) are measured in EUR calculated for year 2000. All variables are presented 

on an annual basis for theatre seasons. The second part of Table 3.7 presents the 

summary statistics for the transformed data (the natural log values) which are used to 

estimate the demand models.

The variables reveal a considerable variation about their mean. For example 

the endogenous variable - attendance per capita ranges from 0.0002 to 6.4469 with a 

mean of 0.84 visitors per capita. All exogenous variables also vary considerably. 

The demand function model will be estimated using fixed effects approach as within 

transformation of the data. Therefore the within and between variation is important to 

eliminate the fixed and between effects, respectively. All variables in Table 3.7 are 

well defined in this context and the values of the standard deviations never reach zero. 

All variables are continuous in the model.

The cinema ticket price reveals the lowest between variation in the data (see 

Table 3.7). This is due to the fact that data on cinema ticket prices are not available at 

the district level. The only possibility was to differentiate the ticket prices between the 

theatres in East and West Germany. The cinema ticket price is additionally calculated 

using regional CPI (see Section 3.3.2.5) to obtain approximately some variation in the

The extraordinary range in the value o f  theatre attendance per capita is due to the fact that 
population (as all other external variables) is adjusted by the 3'̂ '* spatial weight matrix specification. 
According to this the attendance number o f  the touring theatres is divided by the number o f  
inhabitants o f  all Gemiany. In contrast, for city theatres the attendance number is divided by 
population o f the relevant theatre market which is composed o f  the district in which theatre is located, 
the neighbouring districts and the districts o f  the neighbours (see Section 3.3.2.1).
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cinema ticket prices between theatres. Both alternative measures will be statistically 

tested.

The real mean theatre ticket price, o f 12.20, is higher than the real admission 

price for cinema, o f 4.97, but it is lower than the real orchestras’ ticket price, o f 19.50. 

The average admission price for theatre is also much lower than the real average price 

for leisure time, 16.75. The latter is the real wage rate corrected for the unemployment 

rate. The average real disposable income per capita is 13,835 EUR and the average 

real full income per capita equals 65,040 EUR. Higher price o f leisure than the ticket 

price and higher full income than the money income underlines the relevance of time 

in the consum er’s total budget.

As for the quality variables (see Section 3.3.1.3), on average 473 persons visit 

a guest performance {qj as theatre reputation) and 31 perforaiances are run on average 

per a new production {q2 as conventionality index). On average 7.31 artists are 

employed per production as cast size). Similarly to the Flemish subsidised theatres 

(Werck and Heyndels, 2007) there is a decrease in the number o f artists per 

production from 6.75 in 1965/66 to 4.76 in 2004/05. Additionally, German public 

theatre produces on average 4.47 different art fonns out o f 7 possible as product 

differentiation) in one theatre season. Hence, the degree o f diversification is quite 

high. The average artistic wages (q^) o f 34,307 EUR per annum are higher than the 

average disposable income. The average yearly expenses for decor and costumes (q^) 

o f 20,524 EUR per production are also quite high.

In Table 3.7 it can be seen that the minimum value for the index qi (theatre 

reputation) is equal to zero. This is because some theatres do not perform as guests in 

some theatre seasons at all and that guest attendance is equal to zero for them. Hence, 

using logarithmic transformation, the observations with zero values for this variable 

become missing. Although the share o f missing logarithmic values for the variable qj

The fact that cinema ticket price differs only between East and W est Germany may cause problems 
in the fixed effects m odel. N am ely, for the period when only W est German theatres are included in the 
regression, the cinema ticket price is dropped from the m odel due to the perfect m ulticollinearity with 
the time dum m ies (dummy variable trap). This is discussed in detail in Section 3.4.4.

A ccordingly for q 2 as conventionality index is presented in Table 3.7 and not as innovation index 
which is an alternative measure.
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is only 7 per cent (293 observations out o f 4,274) leaving out these observations may 

cause a sample selection bias. Therefore, the dummy variable for guest perfonnances 

is created to test for the distinction “whether the guest perfomiances took place in the 

particular season or not” . To overcome a possible problem of selection bias the 

index qi was transformed into ordinal variable with equal intervals. The observations 

with zero values were subsumed in the first interval with the observations having the 

smallest number o f visitors at guest performance.

As already noted in Section 2.5.3 o f Chapter 2, the main concern in the pooled 

data is the presence o f both heteroscedasticity and serial correlation in the standard 

error w . As discussed in Section 2.5.3, applying the fixed effects approach however

reduces such differences. Autocorrelation over time in wages or unemployment rate is 

possible. As for heteroscedasticity, applying per capita and unit price terais and also 

the double-log transformation o f the data reduces the risk o f unequal variances 

between theatres. Using the spatial weight matrix approach to define the market for 

every theatre controls for discrepancies o f the external variables (e.g. population, 

income, working time) and for the geographical location o f every theatre. 

However, the risk o f undefined heteroscedasticity may still exist. For example, for the 

spatial weight matrix specification the market for touring theatres is the whole 

country. In contrast, the market for city theatres is the market within a circle o f 45-50 

kilometres and in the neighbouring districts around the theatres’ location. Even when

It could be argued that the bias is not possible as if  a theatre did not perform as a guest, zero value 
for guest attendance at guest performance can not be compared with any other number o f the index. 
However, there may be a difference if  a guest performance took place or did not and also when the 
reasons why a theatre did not stage any guest perfonnance are unknown.

Thus, 52 equal lengths intervals (from zero to maximum value) were constructed for the index qi. 
The values for each interval are assigned to the upper bound o f each interval. The observations with 
zero values were included in the first interval (up to 80 visitors per guest attendance). The overall 
summary statistics for the transformed variable qi is as follows: mean =514, Std. Dev. =469.8, Min=  
80, M ax=7,760, and for log variable qi is: m ean=5.96, Std. D ev= 0 . 77 M in=4.38, Max=8.96.

Another way to reduce the problem o f  heteroskedasticity would be to include the number o f seats 
(capacity) as the control variable. Such data are available for German public theatres for 40 years. 
However, these data are missing for some theatre venues in many cases and the missing values had to 
be approximated, especially for the period 1965-1980. The capacity variable did not prove as the 
control variable in Chapter 2 by estimation the production function when theatre attendance was 
divided by the number o f  seats (the results were not significant and the model had very low  
explanatory power). This may explain that the theatres are heterogeneous not because o f  their size but 
other factors like quality.
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using per capita terms the values for external variables o f regional theatres can be 

much greater than that for city theatres. Graphic analysis on the box plot also revealed 

unknown pattern o f heteroscedasticity and for this reason the standard errors o f  the 

estimated coefficients must be corrected by the White/Huber procedure.

3.4.4 Model Estimates

The empirical model for German public theatres given by equations (3) and (4) in 

Section 3.4.1 is estimated using ordinary least squares regression on within 

transformed unbalanced panel data for 4,274 observations. The within (fixed effects) 

estimators o f independent variables and the average fixed effects as intercept were 

obtained. ‘'’’The model was also estimated using one-way random effects estimator 

with time dummies and the results were very similar. The Hausman test with a null 

hypothesis for equal variances between fixed effects and random effects was however 

rejected in all cases. The F-test o f the null hypothesis that the time indicators are 

jointly equal to zero was also rejected at the 1 per cent level. This confinns the 

existence not only o f theatre-specific but also o f time-specific effects. Thus, the 

analysis o f the results will be based on the fixed effects estimator presented in 

Tables 3.8 - 3.10 for the whole period and for the sub-periods. Additionally, 

Table 3.11 presents results for the whole period using the random, effects and also the 

first-difference estimator. The log-likelihood test for groupwise heteroscedasticity 

in the panel data (Greene, 2003) was performed and the null hypothesis for the 

presence o f homoskedasticity was rejected at the 1 per cent level. Hence, the standard

The F-test o f  the null hypothesis that the constant terni is equal across individual theatres was also 
rejected at the 1 per cent level indicating that there exist significant theatre specific effects and that 
pooled OLS would produce inconsistent estimates.

Serial correlation (o f order 1 but not higher) could be confirmed by the W ooldridge’s (2002) test 
for panel data. Nevertheless, the first-difference estimator presented with robust standard errors in 
Table 3.11 delivers very similar estimates to the random effects estimator and to the fixed effects 
estimator in Column (1) o f  Table 3.9 and 3.10. To gain statistical power o f  the model also the Fisher 
test for individual unit roots developed by Maddala and Wu (1999) was performed and in every case 
(for each variable) the null hypothesis o f  a unit root in the residuals for all series in the panel was 
rejected at the 1 per cent level suggesting that at least one series in the panel is stationary. This implies 
cointegration which means that there exists an equilibrium (stable) relationship that keeps the relevant 
variables in the demand function in proportion to one another in the long run (see also Ramirez, 2007).
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errors are corrected by Huber-W hite’s procedure to adjust for the presence of 

heteroscedasticity and non-normality in the data.

The estimates o f the traditional demand function (given by equation (3)) are 

presented in Table 3.8 and the estimates o f the time-allocation demand model (given 

by equation (4)) are presented in Table 3.9. Table 3.10 presents the estimates o f both 

the traditional and the time-allocation demand model but without the quality variables 

included. The estimated coefficients are presented together with their significance 

levels and robust standard errors. The F-test for the joint hypothesis that all 

coefficients except the intercept are equal to zero was rejected at the 1 per cent level 

for all estimated equations. The explanatory power o f the models is respectable with 

adjusted R-squared varying between 0.22 and 0.42 in Tables 3.8 and 3.9 and between 

0.12 and 0.30 in Table 3.10, depending on the sub-periods. Due to the within 

transformation o f the data the fixed effects model incorporates only the variation in 

the variables o f the interest and the variations in the theatre fixed effects are not 

included in the calculation o f R-squared.

To determine the size o f the market for German public theatres, the demand 

model was estimated using three different weight matrix specifications presented in 

Section 3.3.2.1. The results in all Tables 3.8 - 3.11 show the estimation results using 

the 3'̂ ‘* matrix specification. The 3'̂ ‘* market specification gives the highest R-squared 

as well as higher significance levels o f the external variables (disposable income, full 

income and price o f leisure) in contrast to the 1̂ * and 2"‘* market specifications. As 

expected, all three matrix specifications do not differ with regard to quality variables

As discussed in Chapter 2, Section 2.5.4, the robust variance matrix for panel data is valid in the 
presence o f  any heteroscedasticity or serial correlation provided the number o f  time periods (max. 40 
^ears) is relatively small to the number o f  units (178 theatres).

In contrast, when the demand function is estimated usin^ the simple pooled OLS model with the 
individual theatre and time duinmies the R' and adjusted R' equal 99.37% and 99.34%, respectively 
for the 5“  ̂matrix specification. For the 2"‘̂  marlcet specification  they are equal to 95.22% and 94.95%  
and similar values o f  R‘ were obtained for the 1̂ ' specification. The model delivers exactly the same 
estimates as in the fixed effects model with the difference o f  R~ which is much higher in the first case 
due to the fact that the dependent variable is explained mainly because o f  the variation in the theatre 
duminies. The highest R" for the matrix specification is also due to the fact that the dependent 
variable for touring theatres is divided by the same number o f  inhabitants (for all Gennany) and this 
may cause even a greater correlation between the individual dummies for these theatres.
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and the ticket price variables as these variables do not depend on the market 

specifications.

The log-linear demand function was chosen for all models presented in Tables 

3.8-3.11 since a substantially better statistical fit was obtained through the use o f  the 

logarithmic transformation o f  all variables as compared to a simple linear function or 

sem i-log specification. Column (1) in Tables 3.8 and 3.9 present the estimation 

results for the entire time period 1965/66 - 2004/05. Columns (2) and (3) in Tables 3.8 

and 3.9 present the estimation results for two sub-periods (1965/66-1991/92 and 

1992/93-2004/05). The last Column (4) in Tables 3.8 and 3.9 show the estimation 

results including the cinema ticket price. For both the traditional demand model in 

Table 3.8 and the time-allocation model in Table 3.9 holds that reducing the number 

o f  years from 40 in Column (1) to 25 years in Column (2) and to 14 years in Column 

(3), the robust standard errors o f  the estimated coefficients slightly increase whereas 

adjusted R-squared and the F-statistics for their joint significance o f  all coefficients 

decrease. However, most o f  the coefficients remain their statistical significance and 

do not change their signs and magnitude. It should be also noted that when in Table 

3.10 the quality variables are excluded from the regression, the overall explanatory 

power o f  the model (F-statistics and adjusted R-squared) also decreases. This 

underlines the importance o f  the quality variables in the demand function for the

Other two market specifications do not differ a lot in the results except from the 2"‘* specification 
when the price o f  leisure variable was insignificant in Table 3.9, Column (2). On the whole, the 
3’̂'* specification has the highest adjusted R~.  Accordingly, for this specification in Table 3.8, Column 
(1) it is 41.61%  against 39.42%  in the 2"‘* and 39.40% in the 1®' matrix specification. In Table 3.9, 
Column (1), the ./^'-adjusted for the 3'̂ '* matrix specification is 39.78% against 38.13% and 36.80% in 
the 2"‘* and 1®' matrix specification. The i?‘-adjusted is also the highest for the 3'̂ “* matrix specification 
in Table 3.10 and for the sub-periods not presented here.

The linear model A was tested against the log-linear model B using M DW  test (Gujarati, 2003). 
From both models the predicted values were obtained. The difference between the absolute predicted 
values (A-B, by taking antilog for predicted value estim ated in model B) was included in the 
artificially nested model for the log-linear function and the coefficient for this variable was not 
significant. The difference between the log-predicted values (A-B, by taking log for predicted value 
estim ated in model A) was included in the artificially nested model for the linear function and the 
coefficient was significant. Results indicate that the log-linear model encompasses the linear model.

The cinema ticket price presented was differentiated only between East and W est Germany. Thus, 
its estim ates are presented only for the whole period. The cinema ticket price which was differentiated 
am ong the theatres using the regional CPI (adjusted by the spatial w eight matrix) did not deliver 
significant and stable results for all models.
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performing arts. On the other hand, the estimates for the ticket price, disposable 

income and time-allocation variables retain their high significance levels and the 

expected signs for all time periods and estimated equations. More importantly, 

this implies that the theatre ticket price is exogenous - it does not depend on quality 

and the simultaneous equation bias is not likely.

Average fixed effects lncQ(the intercept term) are significant at the 1 per cent

level in all cases.” '’ In all Tables 3.8, 3.9 and 3.10 the estimates of or, (the own 

theatre admission price) are significant at the 1 per cent level and have the expected 

sign. The estimates of a 2 the disposable income effect in Tables 3.8 and 3.10 are 

also highly significant for all sub-periods and of expected sign. The same applies for 

5̂  (the full income) and (the price of leisure) in Tables 3.9 and 3.10 which are 

always significant at the 1 per cent level except for the second sub-period (1992/93- 

2004/05) where and 5̂  are of expected sign but are significant at the 10 per cent 

level only. As for the price of substitutes, (ticket price for independent orchestras) 

is significant at the 10 per cent level and positive only for one sub-period 1992/93- 

2004/05 in Tables 3.8 and 3.9. The coefficient for cinema ticket price/?, is 

significant at the 1 per cent level and of expected sign in Column (1) of both Tables 

3.8 and 3.9. There are no differences between other estimates in Column (1) and (4) 

when including and excluding the cinema ticket price. For two sub-periods, however, 

in Columns (2) and (3) the results are not presented fory9,. For the period 1965/66- 

1991/92 the cinema ticket price does not vary between theatres as only theatres from

For the whole time period the F-statistics decreases from 47.96 to 32.28 in the case o f  the time-
allocation model and from 49.44 to 33.15 in the case o f  the traditional demand model. The same
applies for the adjusted R-squared which in the first case falls from 39.78 to 28.40 per cent and in the
second case from 41.61 to 30.40 per cent.

This way the robustness and consistency o f  the model can also be demonstrated - exclusion o f  the
quality variables does not change the signs and significance o f  the remaining coefficients.

The negative values o f  Inco are due to the double-log transformation.
'' * The demand model was estimated separately for different price categories (daily tickets, place rents
and visitor organisations) and the price estimates had the wrong sign or were insignificant. As
expected (see Section 3.3.2.1), the classification in the Theatre Report by different ticket categories for
attendance does not coincide with the ticket categories for box office receipts.
112 Excluding the coefficient for orchestra tickets did not change the model estimates and therefore it 
was left in the demand equation.
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West Germany are included. For the sub-period 1992/93-2004/05 the cinema ticket 

price did not deliver satisfactory results due to possible collinearity problems."''

As for quality variables, the dummy variable for guest performances (taking 

value to 1 if  a guest performance took place and zero otherwise) was always 

insignificant indicating that there are no important differences i f  the index is zero or 

not. Besides, the dummy variable indicating a theatre being touring or non-toruing 

was estimated using the random effects model and was also not significant. This is 

due to the fact that this specific difference between theatres was already accounted for 

applying the matrix specification.

Furthermore, the estimates o f  the original quality variable qj were compared 

with the transformed quality variable qj using intervals (see Section 3.4.3). The 

estimates do not differ. Therefore, to keep all observations in the sample, the 

transformed variable q,  is used and its estimates are presented in Tables 3.8 and 3.9. 

Accordingly, the quality variables coefficients {qj theatre reputation), Yj {q2 

conventionality) and {qj cast size) and {q^ product differentiation) are always

significant mostly at the 1 per cent level in Tables 3.8 and 3.9 for all time periods. 

Their signs o f  these coefficients and their magnitude do not change between the time 

periods and between the conventional demand model in Table 3.8 and the time-

Introducing time dummies, tiie time effects (that are the same for all theatres but change over time) 
are excluded from the model and hence the cinema ticket is also excluded because the within-variation 
in this variable, necessary for the fixed effects model, is eliminated as well.

In Column (3) o f Tables 3.8 and 3.9, the statistical significance of the time allocations coefficients 
(full income) and (price of leisure) and disposable income ( )  became lower when the cinema 

ticket price was included. This may imply that cinema ticket price is correlated with these variables. 
To prove this, the variance inflation factor was computed (Baum, 2006) and it was the highest for 
time-allocation variables (full income and price o f leisure) and the cinema ticket price. It was expected 
that the price o f leisure and the full income are correlated as the full income includes the price of 
leisure. This is consistent with the theory. The linear collinearity o f the cinema ticket price with other 
external variables is due to the fact that there are small variations of this variable in the sample.

The adjusted R~ was slightly lower when the transfonned variable qj was used but other estimates 
did not change. The transformed variable is still preferred as all observations are included. The 
alternative measure o f qi expressed as percentage o f guest performances (see Section 3.1.3.1) was also 
transformed into ordinal variable and was significant at the 1 per cent level and equal to 0.04 for the 
whole period in both Tables 3.8 and 3.9.

The exceptions are: y^ which is significant at the 10 per cent level in both Table 3.8 and 3.9 for 
Column (3) and which is significant at the 5 per cent level in Table 3.9 for Column (1).
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allocation demand model in Table 3.9. The significance levels of coefficients 

(qs artistic wages) and decor and costumes) change for different time-periods

in Tables 3.9 and 3.10. If significant they reach only the significance at the 10 per 

cent level. In Tables 3.8 and 3.9 the coefficient is significant at the 10 per cent

level in Column (3) and y^ is significant also only at the 10 per cent level in Table 3.8 

(Columns (1) and (4)) and in Table 3.9 (Columns (2) and (4)).

Additionally, the coefficient for dummy variable Dj which takes values equal 

to 1 for East German theatres and 0 otherwise was not significant and of low 

magnitude in the random effects estimation for both traditional and time-allocation 

demand model presented Table 3.11. This indicates that there are no theatre specific 

effects that would differ between East and West German theatres in their impact on 

demand.

The demand function given by equations (3) and (4) was also reestimated by 

excluding free attendance (the number of preferential and complimentary tickets) 

from the dependent variable. As expected the ticket price coefficient <2 , was always 

significant at the 1 per cent level and also slightly higher for all Columns in Tables 

3.8-3.10 (it varied between -0.26 and -0.39; see also Section 3.4.5). The estimates of 

all other variables in the model did not change (had the same significance level and 

the magnitude as before) and only adjusted R-squared was slightly higher. The 

differences in the magnitude of the estimates of the ticket price are too small to 

change economic implications of the model above. Thus, to control for non-private 

benefits aggregated attendance seems to be appropriate.

For the quality factor q 2 the ahem ative measurement m ethod (innovation index) described in 

Section 3.3 .1 .3  was also tested. The alternative estim ates for y j  had the expected sign and were 

statistically significant and also did not change the econom ic im plications o f  the m odel. The 
innovation index q i  had negative sign in contrast to conventionality index as it is an opposite 
measurement method. It is the ratio o f  all new  productions to total productions (instead o f  the ratio o f  
total performances divided by all new  productions).

The m odels in Tables 3.8 and 3.9 were also estimated excluding the quality variables and q^ and
the overall results did not change. The test o f  the null hypothesis that both y^ and are jo intly  zero

could not be rejected for the w hole time period but it w as rejected at the 10 per cent level for the 
sub-periods.

213



3.4.5 Analysis of Demand Factors and Conclusions

The Admission Price

The results co n fim  the theory that the law o f demand holds for the performing arts 

and that the performing arts are a non-inferior good. The own-price elasticity or, is 

always negative indicating that an increase in price will decrease the attendance per 

capita. The empirical results also suggest that the demand for German public theatres 

is price-inelastic with regard to the price o f the ticket. The elasticity o f  the ticket price 

is always below 0.5 in absolute values and the elasticity ranges from about -0.19 to 

-0.28 for different time periods in Tables 3.8 and 3.9. This means, for example, that 

an increase in the ticket price by 100 per cent would decrease the demand only by 19 

to 28 per cent and the total revenue o f the theatres would increase by 81 to 72 per 

cent."^ These findings are compatible with other empirical studies such as the study 

by Gapinski (1986) where own-price elasticities ranged between 0.07 and 0.30, the 

study by Moore (1966) with elasticities between -0.63 and -0.33 and also the study by 

Werck and Heyndels (2007) with elasticities between -0.16 and - 0.14 (see Table 3.1). 

The short-run price elasticity estimated by Krebs and Pommerehne (1995) when 

applying the aggregate time series data for German public theatres for period 

1965/66-1991/92 (excluding East Germany) equals -0.16. However, their estimate o f 

the long run price elasticity is much higher with -2.5. This may hold true because o f 

the fact that the lagged dependent variable was included in the regression equation. 

Furthermore, excluding free attendance from the dependent variable the price 

elasticity slightly increases and it varies for the models in Tables 3.8 and 3.9 between 

-0.26 and -0.35 which is compatible with the economic theory.

On the whole, it can be concluded that the demand for the performing arts is 

very inelastic with regard to own admission price and Gennan theatres could increase

The change in the total revenue can be calculated according to the rule: A R =p-A q+ q A p  where p 
and q are given price and quantity respectively before the change in price.

The adjustment o f  the model using the quality variable “acquired taste” represented as a lag- 
dependent variable could increase the price elasticity. However, the lag-dependent variable can lead to 
bias when applying fixed effects panel data explained in Section 3.4.1 and this variable was not 
included in the estimated equations in this study.
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their revenues by increasing the price of theatre tickets without losing many 

customers. The low own price elasticity also suggests that the ticket price is not a 

crucial determinant of demand for performing arts and that other demand factors are 

much more important. It should be also noted that the long run price elasticity of 

demand is not higher than the own price elasticity for the sub-periods.

Disposable Income

The (disposable) income elasticity aj is always positive and varies between 0.50 and 

0.81 in all columns in Table 3.8. The income elasticities are less than one but in 

Columns (1) and (4) for the whole time period the income elasticity is quite close to 1 

implying that when income of the population increases by 100 per cent the attendance 

number will increase by 79-81 per cent. In Table 3.10 the traditional demand model is 

estimated without quality variables. Here the income elasticities for all three time 

periods do not change and also vary between 0.59 and 0.88 for all time-periods. Thus, 

the results for income are stable. The income estimates obtained in this study are 

higher than in the studies by Moore (1966) and Gapinski (1986) but are definitely 

lower than in the study by Werck and Heyndels (2007) or Gapinski (1984). The 

nearest estimates to this study are found by Withers (1980) with elasticities ranging 

from 1.08 to 0.64 for two sub-periods. Personal income was not significant in the 

study by Krebs and Pommerehne (1995) with an elasticity of only 0.1.

The results indicate that performing arts produced by Gernian public theatres 

are normal good with an income elasticity greater than zero. Furthermore, in all cases 

the elasticity is greater than 0.5 and actually it reaches almost unity. Thus, the 

performing arts are normal goods with unitary elasticity. However, the performing 

arts cannot be classified as a luxury good as the elasticity is never greater than one.’̂ ’ 

Although the income elasticity is sometimes below one, it still may indicate that there 

is the possibility for G em an public theatres to increase revenues when increasing the

However, this finding can not contradict the previous discussion that performing arts may be 
demanded by higher income groups in society. Consumer groups were not analysed in this study with 
regard to different categories, such as the level o f  income, age, familiar status, education etc. Hence, a 
further research is needed in this area.

215



price o f the ticket. For example, according to the results in Column (1) o f  Table 3.8, 

the decrease in theatre attendance per capita by 19 per cent due to a doubling o f the 

ticket price can still be compensated by the increase in the attendance by 79 per cent 

when the income o f the population increases. The net effect o f an increase in price 

would still be a 60 per cent increase in the attendance if  the disposable income 

doubles. The rather low income elasticity could also indicate that the consumers o f 

Gernian public theatres are groups with higher given income levels and education 

as the income and also the price are not crucial factors for their decisions if  to visit an 

artistic event. This can be only confirmed when the composition o f population is 

directly included in the demand equation as socio-demographic control variables.

Full Income

The full-income elasticity ( )  presented in Table 3.9 is always positive as expected 

and also greater than one. It varies between 1.61 and 2.34 for different time-periods in 

Columns (l)-(4). In Table 3.10, where no quality variables are included the full 

income elasticity varies also between 1.80 and 2.83 for different time periods. For 

this reason it can be postulated that leisure income which is included in the full 

income has a positive effect on the demand for German public theatres. The positive 

leisure income effect also supports the theory o f backward bending labour supply 

curve. It means that after a point an increase in the leisure income (which is the wage 

rate multiplied by the consumption time) will decrease hours o f work and the hours o f 

leisure will increase and also then the demand for performing arts will rise.

The second important finding is that the full-income elasticity is always 

greater than one and also greater than the disposable income elasticity oTj estimated in

122 Other studies confirmed a correlation o f higher income with better education.
1 ”̂ 3'  The socio-demographic factors were not included in the demand analysis because o f  the lack o f  
detailed data on district level for different income groups for such a long period as 40 years. 
Nevertheless such analysis could be performed in the future for a shorter period as the data on 
composition o f  population on the districts level are available for last 10 to 15 years.

The estimate for the last sub-period is still greater than one but differs slightly from estimate 
in Table 3.9. This may be effect o f  the fall in statistical significance o f  from 1 to 10 per cent level 
in Table 3.10.
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Tables 3.8 and 3.10. The estimates o f  the full income are in line with the findings o f 

W ithers (1980) in his study on US-performing arts institutions. Withers also found the 

flill-income elasticities ranging from 1.43 to 2.74 and 2.78 for different sub-periods 

which were always greater than nominal (disposable) income elasticities. Such results 

suggest that the performing arts can be seen as a luxury good only when the leisure 

time, expressed as the leisure income, is added to the disposable income. Not only the 

nominal income but also the leisure time is important for the consumption o f the 

performing arts.

Price o f  Leisure Time

The correct interpretation o f the full income elasticity will depend on the price o f 

leisure. The leisure price elasticity {5j )  is presented in Table 3.9 and it is always 

negative as expected and its magnitude varies between -1.78 and -2.75 and hence it is 

greater than one in absolute tenns. In Table 3.10, without quality variables included, 

the leisure price elasticity also varies between - 1.92 and -3.16 for different periods. 

These results indicate that leisure time is definitely a complement for the performing 

arts. Thus, any increase in the real wage rate due to improved economic conditions 

will decrease the demand for the performing arts. The leisure cross-price elasticities 

are similar to that estimated by Withers (1980) which range from -0.59 to -1.03 and - 

1.61 in different sub-periods. The only difference is that the leisure price elasticity for 

Gennan public theatre is never greater than -1.0 (or smaller than one in absolute 

tenns). The increase in the price o f leisure by one per cent will decrease the theatre 

attendance per capita by more than one per cent. In the extreme case theatre 

attendance will decrease three times as much as the price o f leisure will increase.

There may be two reasons for such results. Firstly, due to the increase in the 

relative costs o f work consumers will choose less leisure and will work more. In this

125 It should be exactly denoted as the cross-price elasticity o f  the leisure time.
A gain as by the full incom e-elasticity the estimate for the price o f  leisure elasticity in Table 3.10  

differs slightly for both sub-periods than the estim ates in Table 3.9. The difference in Table 3.10 is 
due to fall in statistical significance o f  S-, from 1 to 10 per cent level for 1991/92-2004/05 and the rise 

in the significance from 5 to 1 per cent level for 1965/66-1991/92.
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way, the consumers will decrease the consumption of all time-intensive goods 

including the performing arts. The second reason may be the substitution effect not 

only between work and leisure but between different goods. The consumer substitutes 

more costly time-intensive goods for cheap less time-intensive goods. As already 

noted in Section 3.2.3.3, buying a CD-record will not involve the consumer’s leisure 

time at the moment of purchase of the record. Thus, the wage rate not only increases 

the consumer’s income but also the less time-intensive goods become cheaper than 

the more time-intensive goods. Thus, the performing arts produced by Gennan public 

theatres may be substituted for other less time-intensive goods.

Price o f  Leisure versus Full Income

The net effect of changes in the full income and the price of leisure on theatre

attendance per capita is the difference between the elasticities for both time-allocation 

variables. The estimates in Tables 3.9 and 3.10 confirm that this net effect of an 

increase in the leisure price and in the fiill income is close to zero and often negative. 

The net effect differs significantly from zero in all estimation results and the 

hypothesis that the net effect is zero is always rejected at the 1 per cent level. Hence,

the fiill income effect is exactly offset by the price of leisure effect. This finding

contrasts with Withers’ (1980) findings where there was a positive net effect; the 

difference he argued was the nominal income effect.

The results in this empirical analysis imply that the actual increase in the price 

of leisure which is the relative price between more time-intensive and less-time 

intensive goods may not be compensated by an increase in both disposable income 

and leisure time. The net effect may be that there will be no increase in the attendance 

per capita when both disposable income and leisure time income per capita increase. 

Growing industrialisation and technological progress leads nowadays to an enormous 

increase in the money-intensive and less time-intensive consumption goods. This may 

indicate that performing arts cannot withstand the competition with the growing 

number of those consumption goods.



Quality Factors

The elasticity of demand with regard to the first quality factor “the guest attendance 

per guest performance” 7, is always positive and varies between 0.06 and 0.07 in 

Tables 3.8 and 3.9. Hence, doubling the attendance per guest performance would 

increase the total attendance per capita by 7 per cent. Although this quality variable 

does not describe directly some characteristics of artistic output, the guest 

performances can be an indicator for theatre reputation and the ability of the theatre 

management. Greater attendance per performance may indicate greater image of a 

theatre and of the artistic ensemble. The artistic talent or an interesting repertoire of 

the touring theatre may be also expressed by this quality factor.

The elasticity of the second quality factor qj (conventionality index) is also 

always positive and it ranges in Tables 3.8 and 3.9 between 0.17 and 0.28, depending 

on the time-period. The positive sign of the elasticity indicates that new productions 

played for shorter time are not preferred and that more popular productions repeated 

and run for longer time have positive effect on a t t e n d a n c e . A n  increase in the 

conventionality index by 100 per cent (i.e. doubling the number of perfonnances per 

new production) increases attendance per capita by 22 per cent.

The elasticity of the quality variable (average cast size per production) is 

negative and it varies in Tables 3.8 and 3.9 between -0.05 and -0.12 depending on the 

time period. This finding is in contrast to Werck and Heyndel’s (2007) study and 

indicates that rather small cast productions are preferred over the large cast (scale) 

productions. These results may also confirm the findings from Chapter 2 that artists 

are used to excess. The elasticity y^ for the quality factor (product diversification) 

is positive and varies in Table 3.8 and 3.9 between 0.04 and 0.22 for different time 

p e r i o d s . T h e  positive impact of the product diversification variable suggests that 

theatres specializing in different performances (arts forms) can increase attendance

This quality proxy was not significant in study by Krebs and Pommerehne (1995).
The minimum value 0.04 for this elasticity is for the second sub-period 1992/93-2004/05 where the 

coefficient is only significant at the 10 per cent level. For all remaining Columns in Tables 3.8 and 3.9 
this coefficient is highly significant and equals about 0.20.
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much more than the theatres specialising only in one arts form. It may indicate that 

wide product range increases the attendance as visitors’ expectations for different arts 

forms can be met. In fact, many German public theatres have merged recently to 

produce as multi-branch theatres. This may be also due to the fact that cooperating 

or merged theatres specialising in more branches can better adjust their production 

schedules in order to satisfy different consumer groups and they exchange their 

experience and knowledge. Hence they are also more flexible to changes in 

consumers’ tastes with regard to the art form.

The elasticities and for the last two objective quality factors (artistic

wages) and (decor and costumes per production) are mostly not significant or o f a 

low significance in Tables 3.8 and 3.9 (see Section 3.4.4). This implies that the artistic 

wages and expenses for decor and costumes are not relevant quality factors for the 

demand for German public theatre. These factors have little or no impact on theatre 

attendance and do not explain the technical ability o f artists and artistic director (via 

their artistic wages) and the overall artistic standard o f decor and costumes (via 

expenses per production). If  significant, the impact o f the artistic wages is even 

negative (-0.05) and the impact o f the expenses for decor and costumes is positive but 

rather low ( y  ̂ is between 0.03 and 0.04). This provides further explanation that the

inputs at German public theatres may be used to excess. Specifically the rise in artistic 

earnings does not influence attendance positively. These results cannot, however, 

neglect the possible importance o f the artistic ability. The importance o f artistic and 

technical performance can be still justified by other quality factors such as guest 

attendance per guest performance {qi) and cast size (^ i).’ '̂̂  For German public 

theatre, however, the standard o f acting cannot be explained by the artistic wages.

On the whole it should be noted that none of the quality factors had an 

elasticity greater than one or even above 0.5 in absolute terms. This underlines the

Such examples are three houses in Frankfurt (Main), two houses in Bonn or two houses in 
Magdeburg. Before those houses were independent theatres and were specializing in only one form: 
opera, ballet or drama. Those theatres have recently merged in each o f  the cities. See also Chapter 1, 
Section 1.3.1.

The fact that smaller cast productions are preferred can explain that the artistic ability is more 
important and the repertoire classification must be also taken into account.
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fact that the perception o f the quahty may differ between consumers and the problem 

is to find the most important quahty determinant. Nevertheless, the quality factors are 

important for the demand for the performing arts. In this way these results indicate the 

need for further empirical analysis to capture the quality.

Price o f  Substitutes

The price o f cinema tickets was partly left out o f the analysis as the estimates o f this 

variable, although significant for the whole period, had to be omitted in the sub

periods due to the collinearity problems explained in Section 3.4.4. For the whole 

period, the coefficient for the cinema ticket price is highly significant and equals 0.66 

for the traditional model (see column (4), Table 3.8) and 1.01 for the time-allocation 

model (see column 4, Table 3.9). These results indicate that the cinema ticket price 

has much greater effect on theatre attendance in the time-allocation demand model 

than in traditional demand model. Thus, cinema movies may be seen as less-time 

intensive good which competes with the performing arts for the consum er’s time.'^' 

The support for this conclusion can be also found in W ithers’ (1980) time-allocation 

demand study who found also positive cross-price elasticity for recreation 

components o f the consumer price index. The influence o f orchestra tickets on 

theatre attendance as substitutes for performing arts cannot also be unambiguously 

confirmed. This finding may result from too broad classification o f substitutes 

within the performing arts which are “orchestral music” on the one hand and “all 

other art forms” on the other hand. Another explanation could be that there is no price 

competition within the sector o f the performing arts and not only the admission price 

but also other factors (for example quality) are important for the theatres to be 

competitive.

The increase in the price o f  leisure and in the theatre ticket price will increase the attendance at 
cinema and decrease theatre attendance much more than when only the theatre ticket price alone 
increases.

This finding is not compatible with other studies done by Krebs and Pommerehne (1995) and also 
Werck and Heyndels (2007). However, in these empirical studies the time-allocation variables were 
not included in the analysis.

The demand elasticity for the orchestras ticket price is only significant for one sub-period and the 
cross-price elasticity is positive but rather small and equals 0.04.
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On the whole cinema and public orchestras do not seem good proxy for 

substitutes for performing arts. Perhaps the lack o f data does not allow the use o f 

different variables. At this stage it is important to mention that the analysis of 

substitutes and complements for the performing arts should take into account the 

social stratification o f the consumers. According to Chan and Goldthorpe (2006) 

consumers (regardless their social status) can be generally classified by two main 

types (omnivores/univores) with regard to their consumption o f the performing arts 

which are also divided into two domains - theatre and music. In the case o f “domain” 

music the first group called “univores” includes individuals consuming only popular 

music (pop and rock). In contrast, the individuals o f  the second type called 

“omnivores” have relatively high level o f consumption o f classical music, opera, 

operetta, o f jazz and also o f popular music, whether by direct attending or via various 

media. In the case o f domain “theatre” univores tend to be cinema-goers while 

omnivores attend relatively frequently theatrical plays, musical comedies, 

pantomimes, ballet and other dance perfonnances and also cinema movies. In line 

with the study o f Chan and Goldthorpe (2006) based on “Arts in England Survey” the 

majority o f  consumers (70 per cent for music and 64 per cent for theatre) belong to 

the “univores”- type. This means that the cinema is a substitute for perfonning arts 

only for omnivores which make about 30 per cent o f population but not for the 

univores. For this reason, cinema movies cannot be regarded as substitutes for 

performing arts in an aggregate demand study. Therefore, further research for close 

substitutes for performing arts is required to distinguish between different types of 

consumers for different domains o f perfonning arts such as music or drama.
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3A  T A B L E S

Table 3.1 Estimates of Price and Income Elasticities of Demand for Performing

Arts in the Past

Author Country Data
ELASTICITIES

Admission Price Price of 
Substitutes Income

Moore (1966) U.S. Aggregate time 
series (1926- 
1963) and cross 
section for 
1926

-0.63 to -0.33 _a) 0.34 to 0.42

Withers (1977) Australia Aggregate time 
series and 
pooled data,
9 companies 
1964-1974

-1.16 to -0.6

Withers (1980) U.S. Aggregate time
series
1929-1973

-1.19 to -0.62 0.62 to 
1.35

0.64 to LSS*”

Gapinski (1984) UK Aggregate time 
series

-0.657 - 1.327

Lange and 
Luksetich (1984)

U.S. Cross section 
data for year 
1970

-1.37 to -0.39 
mean (-0.49)

Gapinski (1986) UK Panel data 13 
companies, 
1971/72 - 
1982/83

-0.29 to -0.07 0.12 to 0.5 0.06 to 0.26

Abbe-Decarroux
(1994)

Switzerland
(Geneva)

Time series for 
one company

-0.31 (full price) 
-0.99 to -2.45 
(reduced price)

”

Krebs and
Pommerehne
(1995)

Werck and 
Heyndels (2007)

Germany

Belgium

Aggregate time 
series 1961/62- 
1991/92

Panel data, 59 
companies over 
period 1980 - 
2000

-0.16 (short run) 
-2.5 (long run 
with lagged 
endogenous 
variable)
-0.16 to -0.14 - 1.72 to 2.35

a) not significant/wrong sign or not calculated
b) Withers estimated also the full income and the leisure price income elasticity, his results o f  the special time 

allocation model are presented and discussed in Section 3.4.5.
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Table 3.2 Examples of Measurement of Objective Characteristics of Artistic 

Output in the Empirical Studies

Quality characteristics qn Examples o f measurement

Source material

1. Nature of source material 
e.g. repertoire classification

qi Vector of 3 dummies variables:

qiA= 1 if play in class A, 0 otherwise 
qiB = 1 if play in class B, 0 otherwise 
qic = 1 if play in class C, 0 otherwise 
where;
A: classic play written before 1900 
B: play written after 1900 by well-known 

author
C: play written after 1900 by little-known 

or unknown author

2. Overall standard of source 
material
e.g. standard of script, text, 
score, translation

q2

Technical factors

1. Standard of performance 
(acting, dancing, singing, playing 
instruments)

q3
Cardinal scale:

2. Standard of production
(direction, interpretation, choreography, 
conducting, arranging)

3. Standard of design
(scenery, props, costume, lighting)

q4

qs

1 = very poor
2 = poor
3 = fair/average
4 = good
5 = very good

or
4. Standard of house

(capacity, seating, sight lines, acoustics, 
foyers, bars etc.)

Benefits to audiences

qe Binary classification:
0 = present
1 = not present

1. Entertainment and recreation q7
2. Psychological and emotional 

stimulation qs

3. Intellectual stimulation q9
4. Articulation and interpretation of

the individual’s own attitudes and experience qio

5. Active participation and 
involvement of the audience qii

6. Developments of individual’s taste qi2
Source: Throsby D (1990), pp.67. See also Abbe-Decarroux F (1994).
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Table 3.3 Data Sources and Variables

Variable Name Data Description Data Source

Demand fo r  German 
theatre (y): theatre 
attendance per capita

Total number o f  visitors during yearly theatre 
season (total number of daily tickets, together 
with tickets for guest performances and free 
attendance), divided by the population o f the 
relevant market.

Theatre Report, 
Deutscher Buhnenverein 
1965/66-2004/05,
Table 3

Own admission price 
(p j:  Real average theatre 
ticket price

Theatre ticket price calculated by dividing 
yearly operating theatre revenues by the 
number o f tickets sold (paid attendance) and 
deflated using regional consumer price index 
for relevant market

Theatre Report, 
Deutscher Buhnenverein 
1965/66-2004/05,
Table 3, Table 5 
Ecowin Pro Database

Disposable Income per  
capita (I)

Leisure Price (pi): real 
wage rate w adjusted by 
the unemployment rate u 
pi= w(l-u)

Full income per capita 
(FI): Disposable income 
per capita plus leisure 
income per capita

Disposable income o f  the population in the 
relevant theatre market divided by the 
population o f the relevant market and deflated 
with the CPI for Germany

Average hourly wage rate (opportunity costs 
o f not working) for all economic sectors, 
calculated by dividing the yearly earnings of 
the employees by total working hours in the 
relevant market in theatre season and deflated 
with CPI

Unemployment rate calculated by dividing the 
total number of unemployed by the total labour 
force in the relevant market

The leisure income per capita is yearly 
consumption time per capita (during theatre 
season) multiplied by the price o f leisure p).

The average consumption (leisure) time per 
capita Tc calculated by subtracting from total 
time available during yearly theatre season the 
total working hours per employee for the 
relevant market and the personal maintenance 
time, the latter is biologically fixed at 80 hours 
per week;

(1) Regional Statistical 
Offices
(National Accounts of 
Federal Regions) 

Volskwirtschaftliche 
Gesamtrechnungen der 
Lander: - Riickrechnung 
1970-1991 (Backward 
projection 1970 - 199I)\
- Landerergebnisse 
(Regional results) Reihe 1, 
Band 2; Reihe 1, Band 5; 
Reihe 2, Band 2

WWW. statistik-portal. de 
www.genesis.destatis.de, 
www-ec.destatis.de, 
and available on individual 
request

(2) Federal Statistical Office 
(National Accounts)
Volks wirtschaflliche 
Gesamtrechnungen,
Long series since 1970

Institute for Labour Market 
and Occupational Research 
(Mitteilungen aus der 
Arbeitsmarkt- und 
Bentfsforschung 10. Jg./1977 
and 3. Jg./1970)

Statistical Yearbook 2006

Statistik der Bundesagentur 
fur Arbeit (Reports o f the 
Federal Employment office)
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Table 3.3 Continued

Variable Name Data Description Data Source

Cinema ticket price (pi): The average cinema ticket price  calculated by 
dividing box office incom e o f  all cinemas in 
Germany by the num ber o f  cinema visitors. 
Separate data for W est and East Germany 
deflated using the regional CPI; for touring 
theatres the CPI at the national level was used

Cinem a O rganisation in 
Germany
“Spitzenoganisation der 
Film w irtschaft ‘‘
Cinem a Yearbook 2003 
Cinem a Yearbook 2005 
Ecowin Pro Database

The orchestras ticket 
price (p:): admission 
price for classical 
concert o f  independent 
public orchestras

The average orchestras ticket price  calculated 
by dividing the operating revenues by the total 
paid attendance and deflated with CPI. The

Theatre R e p o r t, 
D eutscher Biihnenverein 
1965/66-2004/05,
Table 9\
Ecowin Pro Database

Q uality variable (qj): 
The average guest 
attendance per guest 
performance in %

The total attendance at guest performances 
divided by the total num ber o f  guest 
performances

Theatre R e p o r t , 
D eutscher Biihnenverein 
1965/66-2004/05,
Table 2, Table 6

Quality variable (q^)'. 
The innovation or 
popularity index in %

The popularity index calculated by dividing the 
number o f  total perform ances by the num ber o f  
new productions

The innovation index calculated by dividing the 
num ber o f  new  productions by the num ber o f 
total productions

Theatre Report, 
Deutscher Biihnenverein 
1965/66-2004/05,
Table 2

Quality variable (qj): 
A verage cast size per 
production in %

The total num ber o f  artists (artistic 
management, singers, dancers, actors, 
musicians etc.) divided by the total num ber o f  
productions

Theatre Report, 
Deutscher Buhnenverein 
1965/66-2004/05,
Table 2, Table 4

Quality variable (q4): 
Product D iversification

The sum o f  dumm y variables ^  and the
k

indicator variable Dtj, takes value 1 if  the 
specific art form k  was perform ed and 0 
otherwise, 7 dumm ies are considered: 1) opera, 
2) ballet, 3) operetta 4) musical, 5) drama, 6) 
youth and children’s theatre, 7) concerts

Theatre R e p o r t, 
D eutscher Buhnenverein 
1965/66-2004/05,
Table 2

Q uality variable (q;)’. 
Artistic wages

The expenses o f  artists during yearly theatre 
season divided by the total number o f  artists 
and deflated with CPI

Theatre R e p o r t, 
D eutscher Buhnenverein 
1965/66-2004/05,
Table 4, Table 6;
Ecowin Pro Database

Quality variable (q^)'. 
Decor and costumes per 
Production

Expenses for Decor and Costum es deflated 
w ith Producer Price Index PPI and divided by 
the num ber o f  total productions

Theatre R e p o r t, 
D eutscher Buhnenverein 
1965/66-2004/05,
Table 2, Table 6;
Ecowin Pro Database
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Table 3.4 External V ariables Derived and Presented as Tim e-Series for All Germ any (1965/66 - 2004/05) *

Tlicatrc
Season

Population
COOO)

Disposable 
Income per 

capita 
(EUR ’000)

Total Number of 
Unemployed 

('000)

Labour
Force
(’000)

Total
Working

Hours
(’000,000)

Number of 
Employees 

COOO)

Total 
Employee 

Compensation 
(EUR ’000)

Price of 
Leisure 
(EUR)

Leisure 
Income per 

capita 
(EUR)

CPI
(2000=100)

WPI
(2000=100)

Pricc
Cinema

West
Germany

(EUR)

Price 
Cinema East 

Germany 
(EUR)

Orchestras
Ticket
Prices
(EUR)

1965/66 59,391 7,812 156 22,283 42,737 21,753 371,853 8.64 30,582 33.6 43.0 3.97 _ 23.49

1967/68 60,056 8,088 380 21,361 40,745 21,147 384,858 9.28 32,889 34.9 43.2 4.02 - 25.80

1969/70 60,997 9,716 162 22,198 41,707 22,067 472,318 11.24 40,182 36.5 44.1 4.55 - 32.86

1971/72 61,767 10,874 221 22,065 41,734 22,776 553,024 13.12 47,180 40.2 48.0 4.69 - 23.88

1973/74 62,136 11,447 454 22,917 41,261 23,233 610,283 14.50 52,390 45.9 53.4 4.76 - 22.43

1975/76 61,706 11,708 1,066 22,778 39,210 22,688 622,539 15.13 55,170 51.3 61.6 4.96 - 18.18

1977/78 61,501 12,546 1,008 22,746 39,445 23,085 669,595 16.22 59,451 54.9 65.0 5.00 - 19.40

1979/80 61,689 13,497 884 23,178 40,396 24,072 721,164 17.17 63,671 59.6 69.5 5.58 - 18.85

1981/82 61,790 13,489 1,599 23,951 39,733 24,225 710,608 16.69 62,890 66.8 78.7 5.07 - 19.22

1983/84 61,395 13,581 2,263 24,781 38,821 24,071 703,436 16.47 62,767 71.4 83.5 5.05 - 19.34

1985/86 61,240 14,264 2,256 22,558 39,017 24,843 743,467 17.15 66,216 73.6 86.9 5.20 - 20.11

1987/88 61,461 15,308 2,252 22,611 39,568 25,710 808,818 18.41 71,647 74.0 85.1 5.18 - 23.73

1989/90 63,113 16,203 1,955 25,952 40,383 26,927 859,315 19.68 77,205 77.7 89.3 5.31 - 26.02

1991/92 80,409 15,315 2,791 35,406 51,736 34,740 1,046,596 18.64 73,284 84.7 92.7 5.18 3.52 19.68

1993/94 81,393 15,308 3,626 34,928 49,933 33,849 1,041,953 18.70 73,744 91.4 94.2 5.30 3.71 18.87

1995/96 81,798 15,519 3,811 34,652 48,838 33,796 1,059,436 19.31 76,430 94.7 96.6 5.42 4.24 20.55

1997/98 82,038 15,520 4,438 34,671 48,139 33,880 1,047,879 18.98 75,864 97.8 97.4 5.66 4.87 20.16

1999/00 82,146 16,016 3,986 35,728 48,764 34,953 1,091,944 19.89 79,775 99.3 97.5 5.52 4.84 21.71

2001/02 82,423 16,282 3,978 37,466 48,197 35,193 1,095,048 20.31 81,887 102.9 101.3 5.62 5.11 22.41

2003/04 82,509 16,399 4,358 37,550 47,199 34,652 1,077,836 20.19 81,760 105.4 102.3 5.42 5.04 19.27

2004/05 82,480 16,383 4,701 37,351 46,965 34,545 1,056,310 19.66 80,093 107.3 104.3 5.42 5.04 19.77

The data are presented for every second theatre season for an overview . All nominal variables are calculated in EUR prices for year 2000  (adjusted using the Consum er Price hidex).
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Table 3.5 Number of Additional German Public Theatres that 

Existed before 1991/92

Location and Name o f  Theatre Federal State in Germ any Id

Berlin, Schlossparktheater Berlin 187

Berlin, Freilichtbiihne Berlin 191

Berlin, Naturtheater Berlin 192

Berlin, Staatsballet Berlin Berlin 193

Cuxhaven, Stadttheater Niedersachsen 189

Frankfurt/M ain, Stadtische Biihnen Hessen 180

Frankfurt/M ain, Theater am Turm Hessen 183

Kieve, Theater am Niederrhein N ordrhein-W  estfalen 182

Saarbriicken, Saarlandisches Landestheater Saarland 181

Verden, Landesbilhne N iedersachsen 186
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Table 3.6 Sources of Attrition in the Data Sample for German Public Theatres 

(Demand Function Data 1965/66-2004/05)

Location and Name of Theatre Id Y ear/Season

No. o f 
periods 
without 

observations

Closed theatres o r theatres excluded from the Theatre Report
Berlin, Freilichtbuhne 191 1969/70-2004/05 36
Berlin, Metropol Theater Berlin 166 1995/96 9
Berlin, Naturtheater 192 1969/70-2004/05 36
Berlin, Staatliche Schauspielbiihnen 175 1993/94 12
Cuxhaven, Stadttheater 189 1972/73-2004/05 33
Frankflirt/Main, Theater am Turm 183 1979/80-2004/05 26
Verden. Landesbuhne 186 1965/66, 1974/75-2004/05 32
Wittenberg, Mitteldeutsches Landestheater 157 30.08.2002 3
Zeitz, Theater Zeitz 154 2003/04 2

Privatised theatres
Berlin, Berliner Ensemble 172 1992/93 13
Berlin, Theater des Westens 152 2003/04 2
Erfurt, Theater Waidspeicher 70 2004/05 1
Frankfurt (Oder), Kleist-Theater 161 31.07.2000 5
Frankfurt (Oder), Puppentheater 176 1992/93 13
Neubrandenburg, Kammerthater 169 1994/95 11

New theatres established or theatres included in the Theatre Report at later point in time
Aachen, Grenzlandtheater 53 1969/1970 4
Aachen, Puppenbtihne 54 1991/92 26
Aalen, Theater der Stadt 117 1991/92 26
Bamberg, E.T.A.-Hoffrnann-Theater 116 1967/68 2
Berlin, Staatsballett Berlin 193 2004/05 14
Berlin, Theater des Westens 152 1965/66-1977/78 13
Cottbus, piccolo - Theater 94 1991/92 2
Dinkelsbuhl, Frankisch-Schwabisches Stadtetheater 151 1965/66-1979/80 15
Dinslaken, Landestheater Burghofbuhne 114 1965/66-1968/69, 1970/71-1977/78 12
Eggenfelden, Theater an der Rott 150 1994/95 29
Erfurt, Theater Waidspeicher 70 1993/94 3
Erlangen, Theater Erlangen 98 1987/88 22
Furth, Stadttheater Furth 90 1970/71-2001/02 32
Halle, Puppentheater der Stadt Halle 60 1993/94 3
Heilbronn, Stadttheater 85 1968/69 3
Koln, Hanneschen-Theater, Puppenspiele der Stadt 19 1991/92 26
Magdeburg, Freie Kammerspiele 64 1992/93 2
Magdeburg, Stadtische Puppentheater 65 1990/91 1
Marburg, Hessisches Landestheater 107 1965/66-1989/90 25
Moers. Schlosstheater 91 1965/66-1974/75 10
Munchen, Munchner Volkstheater 17 1965/66-1986/87 22
Wuppertal, Tanztheater Wuppertal 42 1999/2000 34
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Table 3.6 Continued

No. o f

Location and Name o f Theatre Id Year/Season
periods
without

observations

T h ea tres  in teg ra ted  into an o th e r th ea tre
Berlin, Schlossparkthcatcr 187 1973/74-2004/05 32
Chemnitz, Stadtische Theater 173 1993/94 12

Dresden, Puppentheater der Stadt Dresden 159 1990/91,2000/01 6
Kleve, Theater am Niedcrrhein 182 1965/66-1968/69, 1981/82-2004/05 30
Magdeburg, Freie Kammerspiele 64 2004/05 1

Munehen, Theater der Jugend 16 1972/73-1983/84 16
Saarbriieken, Saarlandisches Landestheater 181 1989/90-2004/05 16

M erged  th ea tres
Bonn, Oper Bonn 155 25
Bonn, Schauspicl Bonn 156 25
Bonn, Theater Bonn 44 1965/66-1986/87, 2002/03-2004/05 15

Frankfurt/Main, Ballett Frankfurt 21 27
Frankfurt/Main, Oper Frankfurt 20 27
Frankfurt/Main, Sehauspiel Frankfurt 22 27
Frankfurt/Main, Stadtische Buhnen 180 1965/66-1990/91,2004/05 13

Eisenach, Landestheater Eisenach 130 8
Rudolstadt, Thiiringer Landestheatcr 142 8
Eisenach-Rudolstadt, Thiiringcr Landestheater 153 1995/96-2002/03 7

Zwickau, Theater Zwickau 160 5
Plauen, Vogtlandtheatcr Plauen 162 5
Plaucn-Zwickau, Theater 100 2000/01-2003/04 10

Neustrelitz, Landesthcater Mecklenburg 163 5
Neustreiitz-Neubrandenburg, Theater 
und Orchester

145 2000/01-2004/05 10

Gera, Biihnen der Stadt 167 10
Altenburg, Landestheatcr Altenburg 168 10
Altenburg-Gera, Theater 96 1995/96-2003/04 5

Dobeln, Stadttheatcr 178 12
Freiberg, Stadttheater 174 12
Freiberg-Dobeln, Mittclsachsische Theater

129 1993/94-2003/04 ■3

und Philharmonie
J

Greiswald, Theater Grciswald 171 11
Stralsund, Theater Hansestadt Stralsund 170 II
Stralsund-Grciswald, Theater Vorpommem 122 1994/95-2003/04 4

Quedlinburg, Buhncn dcr Stadt 177 13
Halberstadt, Nordharzer Stadtcbundthcatcr 179 13
Halberstadt-Quedlinburg, 
Nordharzcr Stadtcbundthcatcr

135 1992/93-2003/04 2

Gelscnkirchcn, Musikthcater im Revier 47 5
W uppertal, W uppertaler Biihnen 41 5
W uppcrtal-Gelscnkirchcn, Schillerthcater 158 1996/97-2000/01 35
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Table 3.6 Continued

No, o f

Location and Name o f Theatre Id Y ear/Season periods
without

observations

T heatres with no explanation for missing o b sen  ations
Anklam, Vorpommersche Landesbuhne 149 1991/92-1994/95, 2000/01-2004/05 9
Berlin, Carrousel-Theater 6 2004/05 1
Berlin, Deutsche Slaatsoper 2 1991/92 1
Berlin, Friedrichstadtpalast 8 1992/93 1
Berlin. Metropol Theater Berlin 166 1990/91 1
Berlin, Theater des Westens 152 2000/01-2002/03
Chemnitz, Stadtische Theater 173 1990/91 1
Dobeln, Stadttheater 178 1991/92, 1992/93
Eggenfelden, Theater an der Rott 150 1995/96 1
Eisenach, Landestheater Eisenach 130 1990/91 1
Eisleben, Landesbuhne Sachsen-Anhalt 147 1990/91 1
Erfurt, Theater Erfurt 69 2004/05 1
Erfurt, Theater Waidspeicher 70 1993/94 1
Frankfurt (Oder), Kleist-Theater 161 1998/99, 1999/2000
Frankfurt (Oder), Puppentheater 176 1990/91 1
Freiberg. Stadttheater 174 1992/93 1
Hagen, Theater Hagen 71 1985/86, 1988/89 2
Halberstadt. Nordharzer Stadtebundtheater 179 1990/91, 1991/92 2
Koln. Hanneschen-Theater, Puppenspiele der Stadi 19 2002/03, 2004/05 2
Neubrandenburg, Kammerthater 169 1990/91, 1992/93, 1993/94 3
Neuwied, Landesbuhne Rheinland-Pfalz 118 1976/77 1

Nordhausen, Theater Nordhausen 1 OQ 1 0 0 0 / 0  1 1
Loh-Orchester Sondershausen 1 Z 5 1 y y u / y  1 1

Rostock, Volkstheater 72 1991/92 1
Wismar, Theater der Hansestadt 127 1990/91, 2000/01-2004/05
Wittenberg, Mitteldeutsches Landestheater 157 2001/02 1
Wuppertal. Wuppertaler Biihnen 41 1995/96 1
Zeitz, Theater Zeitz 154 1990/91, 1991/92, 2002/03 3

T heatres excluded from  the sample
Dobeln, Stadttheater 178 all seasons 15
Halberstadt, Nordharzer Stadtebundtheater 179 all seasons 15
Berlin, Staatsballett Berlin 193 all seasons 14
Frankfurt (Oder), Puppentheater 176 all seasons 14
Neubrandenburg. Kammerthater 169 all seasons 14

Num ber of theatres excluded from the sample 5

Num ber of theatres rem aining in the sample 77

Missing observations o f theatres rem aining in the sample 1021
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Table 3.7 Summary Statistics for German Public Theatres - Demand 

Function Variables (1965/66-2004/05)

Variable Mean Standard
Deviation

Minimum M aximum

Theatre Attendance per overall 0.8448 0.7528 0,0002 6.4469

Capita (y) betw een 0.6575 0.0004 3.1874

within 0.2423 -0.8285 4.1042

Real Theatre Ticket Price overall 12.20 7.51 0.52 94.97

iPa) betw een 6.95 1.33 47.88

w ithin 4.24 -20.83 83.41

Real Cinem a Ticket Price overall 4.97 0.57 3.52 5.68

(Pi) between 0.46 3.54 5.57

within 0.48 3.49 6.02

Real O rchestra Ticket overall 19.50 12.12 3.17 190.60

Price {pi) between 7.81 7.34 61.36

w ithin 8.31 -18.01 148.74

D isposbale Income per overall 13,845 2,894 6,006 28,806

Capita (I) between 1,943 7,426 19,842

w ithin 2,475 6,553 22,809

Full income per capita and overall 65,106 16,072 23,649 98,051

per employee {FI) between 10,340 36,589 88,668

w ithin 14,303 22,039 103,043

Price o f  leisure (pi) overall 16.75 3.74 6.82 24.44

between 2.67 10.09 22.53

within 3.21 7.01 25.35

Guest attendance ( q i ) overall 473 472 0 7740

between 315 0 1947

within 361 -1255 6980

Conventionality index {q:) overall 30.67 23.30 1.89 316

between 22.85 3.76 186.42

w ithin 14.36 -107.5 267.23

Cast size {q )̂ overall 7.31 9.37 0.14 159

between 7.44 0.42 48.46

w ithin 5.84 -28.72 156.94

D iversification overall 4.47 2.16 1 7

between 2.15 1 7

w ithin 0.72 0.47 9.97

W ages artists {qs) overall 34,307 16,015 2,161 152,431

between 13,135 9,142 101,588

within 9,289 223 103,681

D ecor and costumes (q )̂ overall 20,524 33,089 26 476,826

between 27,823 179 185,738
w ithin 19,981 -124,584 311,849
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Table 3.7 Continued

Variable Mean
Standard

Deviation
M inimum M axim um

Natural log y overall -1 .3673 2.5461 -8 .3636 1.8636

betw een 2.5134 -7 .8675 1.1267

within 0.2663 -2 .8402 -0.0021

Natural log overall 2 .3530 0.5490 -0 .6518 4 .5536

betw een 0.5852 0.2841 3 .7862

within 0.2901 0.8839 4 .4728

Natural log  p , overall 1.5956 0.1235 1.2597 1.7365

betw een 0.1015 1.2638 1.7164

within 0.1040 1.2582 1.8240

Natural log p 2 overall 2 ,5017 0.7023 0.0892 4.4451

betw een 0.4316 1.1327 3 .5994

within 0.5626 0.3454 4.4381

Natural log / overall 9 .5115 0.2274 8.7005 10.2683

betw een 0.1514 8.9110 9.8751

within 0.1992 8.8864 9.9905

Natural log  F I overall 11.048 0.279 10.071 11.493

betw een 0.167 10.495 11.391

within 0.253 10.226 11.759

Natural log pi overall 2 .7898 0.2474 1,9203 3.1960

between 0.1669 2.3004 3.1143

within 0.2177 2.0373 3.3982

Natural log qj overall 5 .9472 0.7732 -0.5011 8.9542

betw een 0.6724 4 .0692 7.5933

within 0.5139 0.8408 9 .0390

Natural log  q 2 overall 3 .2820 0.4862 0 .6360 5.7557

betw een 0.5011 1.2144 5,0587

within 0.2792 -0 .3089 5 .0904

Natural log qs overall 1.5876 0.8831 -1 .9459 5.0689

betw een 0.8692 -0 .9955 3 .8124

within 0.4329 -0 .9634 4 .8860

Natural log  q^ overall 1.3290 0.6383 0 .0000 1.9459

betw een 0.6593 0 .0000 1.9459

within 0.2210 -0 .2489 3 .0864

Natural log q^ overall 10.3395 0.4664 7.6783 11.9345

betw een 0.4098 9.0935 11.4811

within 0.2638 8.0938 12.0774

Natural log q^ overall 9.3501 1.0432 3.2622 13.0749

between 1.0440 5.0847 11.8769

within 0.4869 2 .9746 12.6217
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Table 3.8 Traditional Demand Function Estimates for German Public Theatres

Dependent Variable 1965/66-2004/05 1965/66-1991/92 1992/93- 2004/05 1965/66-2004/05

( 1 ) (2 ) (3) (4)

In  Cq Constant
-10.004***
(0.6667)

-6.5496***
(1.6811)

-9.3094***
(1.3476)

-8.8883***
(0.6975)

OĈ T icket Price (p„)
-0.1967***
(0.0255)

-0.2765***
(0.0368)

-0.2461***
(0.0301)

-0.2146***
(0.0259)

OC-̂  Income (/)
0.7902***
(0.0668)

0.5014**
(0.1659)

0.8122***
(0.1340)

0.5768***
(0.0737)

Price Cinema (pi) dropped dropped dropped 0.6606***
(0.1004)

Price Orchestras {pi)
-0.0056
(0.0105)

-0.0275
(0.0166)

0.0416*
(0.0207)

-0.0140
(0.0105)

Guest (^;)
0.0660*** 0.0580*** 0.0584*** 0.0664***

(0.0089) (0.0108) (0.0093) (0.0087)

Popularity (^ 2 )
0.2717***
(0.0193)

0.2846***
(0.0294)

0.1742***
(0 .0 1 2 0 )

0.2654***
(0,0192)

^ 3  Cast Size (^j) -0.0538***
(0.0150)

-0.1108***
(0.0224)

-0.0643***
(0.0170)

-0.0555***
(0.0149)

D ifferentiation (q4)
0.1676***

(0 .0 2 2 2 )
0 .2 1 2 0 ***

(0.0294)
0.0402*
(0.0242)

0.1724***
(0 .0 2 2 0 )

y^ W ages artists (qs)
-0 . 0 0 1 1

(0.0214)
-0.0385
(0.0310)

-0.0532*
(0.0248)

-0.0084
(0 .0 2 1 2 )

y^  D ecor & costumes 0.0268* 0.0260 0 . 0 1 0 1 0.0281*

(96) (0.0128) (0.0227) (0.0127) (0.0126)

Time effects/dum m ies Yes Yes Yes Yes

N um ber o f  Observations 4724 2353 1921 4724

Adj. R-Squared 0.42 0.37 0.23 0.42

F 49 4 4 *** 26.03*** 14.47*** 49.88***

H ausm an Test 
Chi-Squared

208.99*** 222.31*** 94.75*** 230.71***

Robust standard errors in parentheses. *** indicate significance at the 1 per cent level.** and * indicate significance at 
the 5 and 10 per cent level respectively
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Table 3.9 Time-Allocation Demand Function Estimates for German Public Theatres

D ependent Variable 1965/66-2004/05 1965/66-1991/92 1992/93- 2004/05 1965/66-2004/05

In ( 1 ) (2 ) (3) (4)

In  Cq Constant -15.8186*** -19.9796*** -13.9234* 18.6712***
(2.3789) (4.0773) (7.5209) (2.2582)

CiT, Ticket Price ( p j
-0.1886***
(0.0260)

-0.2895***
(0.0358)

-0.2396***
(0.0306)

-0.2223***
(0.0263)

Full-incom e FI
1.6353***
(0.3048)

2.3362***
(0.5720)

1.6110*
(0.9223)

1.8196***
(0.2870)

( ^ 2  Price o f  leisure (p/)
-1.7840***
(0.3651)

-2.7481**
(0.8101)

-1.9760*
(0.9698)

-1.9545***
(0.3444)

/?! Price Cinema (p;) dropped dropped dropped 1.0069***
(0.0927)

P 2  Price Orchestras {p:)
0 . 0 0 2 2

(0 .0 1 0 1 )
-0.0149

(0.0146)
0.0397*
(0.0214)

-0.0090
(0 .0 1 0 0 )

7 , Guest (ly;) 0.0689*** 0.0559*** 0.0573*** 0.0665***
(0.0090) (0.0109) (0.0096) (0.0087)

72 Popularity (<72)
0.2679***

(0.0192)
0.2792***
(0.0282)

0.1779***
(0 .0 2 0 2 )

0.2586***
(0.0190)

Cast Size {qj) -0.0517**
(0.0149)

-0.1192***
(0.0247)

-0.0594***
(0.0168)

-0.0560***
(0.0148)

Differentiation (^4)
0.1690***

(0 .0 2 2 1 )
0.2175***

(0.0297)
0.0384*

(0.0248)
0.1768***

(0.0218)

7 j W ages artists (^5) 0.0141
(0.0216)

-0.0312
(0.0312)

-0.0411*
(0.0245)

-0.0027
(0 .0 2 1 0 )

7ft D ecor & costumes 0.0280 0.0362* -0.0078 0.0304*

(9<s) (0.0128) (0.0205) (0.0131) (0.0125)

Time effects/dumm ies Yes Yes Yes No

Num ber o f  Observations 4274 2353 1921 4274

Adj. R-Squared 0.40 0.37 0 . 2 2 0.42

F 47.96*** 26.32*** j 2  5 9 *+* 50.88

Hausman Test 
Chi-Squared

220.82*** 259.18*** 94.80*** 364.58***

Robust standard errors in parentheses. *** indicate significance at the 1 per cent level.** and * indicate significance at 
the 5 and 10 per cent level respectively
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Table 3.10 Comparison of Estimates between Traditional and Time-Allocation Demand Model without 

Quality Variables Included'

In y  Theatre 
Attendance

Constant Ticket Price Income (/) Full- 
income (FI)

Price of 
leisure (p/)

Time
effects

Num
her
of

obs.

Adj. F

Hausman
Test
Chi-

Squared

Traditional Specification

1965/66-2004/05 -8.7636***
(0.6510)

-0.2242***
(0.0270)

0.8403***
(0.0698) yes 4274 0.30 33.15 285.5***

1965/66-1991/92 -6.1760***
(1.7613)

-0.3301***
(0.0391)

0.5864**
(0.1842) yes 2353 0.23 13.66 153.41**

1992/93- 2004/05
-9 3717*** 
(1.4445)

-0.2742***
(0.0304)

0.8844***
(0.1510) yes 1921 0.14 10.67 52.84***

Time-Allocation Specification

1965/66-2004/05 -15.7118***
(2.4495)

-0.2137***
(0.0276)

1.8316***
(0.3144)

-1.9151***
(0.3854) yes 4282 0.28 32.28 206.79***

1965/66-1991/92 -22.9101***
(4.6667)

-0.3415***
(0.0387)

2.8225***
(0.6563)

-3.1566**
(0.6563) yes 2361 0.23 14.69 192.55**

1992/93- 2004/05 -14.4413*
(8.2079)

-0.2693***
(0.0308)

1.8042*
(1.0050)

-2.2862*
(1.0568) yes 1921 0.12 9.06 53.72***

' Two-way fixed-effects estimation; Robust standard errors in parentiieses. *** indicate significance at tiie 1 per cent level.** and * indicate significance at the 5 and 10 
per cent level respectively



Table 3.11 Alternative Estimators for Panel Data, Demand Function Model 

for German Public Theatres (1965/66 -2004/05)

D ependent V ariable Tim e-A llocation M odel Traditional M odel

In V
RE First-Difference RE First-D ifference

Estim ator Estim ator Estim ator Estim ator

In Cq Constant -16.277***
(2.3203)

0.0019***
(0.0075)

-9.9459***
(0.7038)

0.0019***
(0.0075)

OĈ Ticket Price (/?„)
-0.1837***
(0.0260)

-0.5356***
(0.0263)

-0.1916***
(0.0255)

-0.5340***
(0.0265)

Full-incom e FI
1.6959***

(0.2980)
1.8616**

(0.8288) - -

Sj Price o f  leisure {p{) -1.8836***
(0.3580)

-2.1269*
(1.1123) - -

OC2  Income (I) - -
0.7726***

(0.0648)
0.8083***

(0.1387)

ŷ 2  Price Orchestras (pi)
0.0029

(0.0104)
-0.0056
(0.0088)

-0.0059
(0.0106)

-0.0109
(0 .0 1 2 0 )

7, Guest (9 /) 0.0698*** 0.0217*** 0.0669*** 0.0216***
(0.0089) (0.0040) (0.0088) (0.0041)

Y2  Popularity (177)
0.2670***
(0.0191)

0.0777***
(0.0131)

0.2710***
(0.0192)

0.0776***
(0.0133)

^ 3  Cast Size -0.0482**
(0.0151)

-0.0488***
(0.0128)

-0.0508**
(0.0151)

-0.0465***
(0.0128)

Differentiation
0.1745***

(0.0219)
0.0350**
(0.0130)

0.1723***
(0 .0 2 2 0 )

0.0340**
(0.0130)

W ages artists (9 5 ) 0.0216
(0.0218)

-0.0277
(0 .0 2 0 2 )

0.0049
(0.0216)

-0.0284
(0 .0 2 0 2 )

D ecor & costum es {q̂ ) 0.0287*
(0.0129)

-0.0070
(0.0093)

0.0272*
(0.0129)

-0.0081
(0.0095)

Di Dum m y East/W est -0.1642 D ropped -0.1057 D ropped

Time effects/dum m ies Yes Yes Yes Yes

N um ber o f  Observations 4274 4077 4274 4077

Adj. R-Squared 0.42 0.43 0.42 0.43

F or Chi-Squared 2374.82*** 15.68*** 2362.44*** 16.65***

RE - Random Effects Estimator. Robust standard errors in parentheses. *** indicate significance at the 1 per cent 
level.** and * indicate significance at the 5 and 10 per cent level respectively
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3B APPENDICES

Appendix 3.1 Derivation of the Effect of Changes in the Price of Leisure 

(Wage Rate) on the Consumption Time Devoted to Attend 

Performing Arts

The following formal analysis is an extension of the calculations provided by Linder 

(1970, pp. 150-151). ' Hence, it is assumed that the utility function o f an individual is 

given by U -  f {Z ^ ,Z ^ )  where Z, is commodity “attending an artistic performance” and 

Z2 is “listening to the CD-records”. Commodity Z/ is composed of the market goods 

given by vector j ’/ and consumption time Tcj. Z2 is composed o f vector o f market goods 

y>2 and consumption time Tc2- Hence we can write that U = / ( J c , , Tcj, , >̂ 2) •

Further we assume that individuals maximise utility subject to the following budget 

constraints P\ y \ + a n d  T ^ ^ T c ^ +T c j .  The Langrangian optimization 

method can be applied:

m a x L ^  f{Tc^,Tc2,y^,y2) + ^{p^y^+ P 2 y i - w - T j  + ju(Tĉ  +Tc2 (1)

We differentiate L with respect to Tc^ Tc2, Xj  ̂X2 and solve for the first order conditions to 

find input demand functions.^ To examine the effect o f an increase in the wage rate on 

the consumption time the second order conditions are derived by differentiating the first 

order conditions with respect to w:

fu  f u  f n  /m 0 1

f l \  f l l  f l i  fin. 0 1

/ 3 I f l l  /3 3  /3 4  Px 0

/ 4 I f n  / . 3  /4 4  P i  0

0 0 / ? ,  0 0 

1 1 0 0 0 0

' See also Withers (1977). In contrast to Linder (1970), an extended utility function is examined here and 
also in this case both commodities require the consumer’s time to greater and smaller extent.
 ̂ Detailed calculations are available on request.
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c^Tc 1
Applying the Cramer’s rule we can find th a t:-----   -  —  \a '\ (2),

dw D ' '
where D  is deteniiinant and it is positive according to the maximisation assumptions and 

|yl I equals to:

0  / n  / ,3  fu  0  1

0  f l2  / 2 3  / 2 4  0  1

0 /32 /33 flA P2 0

0  L l  / » 3  / 4 4  P i  0

0 P2 P,  0 0

0 1 0 0 0 0

Expanding the matrix |^ | and substituting into (2) we obtain the following condition:

^ • [ p ,  ( ( / «  ( / b  -  / i j ) + / « (f» -  / « ) ) + Pi ( / « ( / » -  / = 3 ) + ( / i 4  -  / „ ) ) ]  aw D

^  ■ 7-.. ■ [ ( / i 3  -  /»  X / > , / 4 4  - p M +(/» -  /„ ) ( / > j / 3 ,  -  Up,  )1 (3)aw D

dTc
Hence D > 0 and / .j  / , 3  , / , 4  , / 2 4  . / 4 3  » / 3 4  > 0 and A 4 < 0 , then < 0 if;

dw

f i i  > / i 3 and / 2 4  > / , 4  that is when:

f  c/X| f  c/x.
>

37’c,3w t/w dTc.dw dw
(4) and f  dxj d ~ f  dxj

>
dTCjdw dw dTc^dw dw

(5)

The equation (3) has proved that consumption time Tci devoted to attend the performing 

arts actually decreases when the wage rate increases. This happens when inequalities (4) 

and (5) hold. This is when the first commodity Z; is more time-intensive than the second 

commodity Z 2 and the increase in consumption goods through increase in wages lead to 

yield on time more for the second less-time intensive commodity. In effect, the utility 

derived from consuming Z/ decreases when the price o f  leisure increases.
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CHAPTER 4

ESTIMATION OF PRODUCTION AND DEMAND FUNCTIONS

FOR

AUSTRIAN AND SWISS NON-PROFIT THEATRES

4.1 Introduction

In the following Chapter both production and demand functions will be estimated 

using data for theatres in Austria and Switzerland. The main goal of this analysis is to 

compare the results obtained for theatres in both countries with the results obtained 

for German public theatres in Chapters 2 and 3.

The production system of both Austrian and Swiss theatres is similar to the 

German public theatre sector as these theatres belong also to non-profit organisations. 

The Theatre Report provides similar data for both Austrian and Swiss theatres (using 

the same classification methods with some exceptions) and so a comparable analysis 

across countries is possible. In some cases however, the data presented for German 

public theatres are classified differently than the data for the theatres examined in this 

chapter. ' The data used for Austrian and Swiss theatres are also less detailed than the 

data used for German theatres, rendering comparisons impossible in some cases.

In this chapter the demand model will be estimated for Austrian and Swiss 

theatres in the conventional way, without time-allocation variables.  ̂ In addition to 

quality factors the impact of tourism on theatre attendance will also be examined by

' In particular, financial data for Austrian and Swiss theatres are measured using slightly different 
accounting standards than the data for German public theatres and hence the comparison o f some 
financial data (e.g. expenses, revenues) with the data for the latter is not possible. However, for this 
analysis the financial data are used only to calculate the input values and such data are also 
transfonned into real values. This transformation permits to some degree the comparison o f  the 
iproduction structure with German public theatres.
“ This is due to lack o f appropriate external data necessary to derive leisure time.
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applying an extensive data set for Austrian theatres. As for the production technology, 

a Cobb-Douglas specification will also be applied and compared to the results 

obtained using the transcendental functional form. This is mainly due to the fact that 

the results for Gennan public theatres confirmed that the performing arts act in the 

economic region (on the downward sloping part of the isoquant).

Chapter 4 is structured as follows. In Section 4.2 the data set for both Austrian 

and Swiss public theatres is presented and the construction of variables used to 

estimate the production and the demand function is explained. In Section 4.3 the 

empirical models of the production and the demand fianctions for Austrian and Swiss 

theatres are estimated and the results are discussed. Because of the fact that the data 

differ slightly and they are less detailed than the data for German theatres, the 

econometric models of the production and the demand function will be appropriately 

re-specified for the theatres in question if applicable. Nevertheless, the general 

assumptions o f the production and the demand theory for non-profit performing arts 

organisations discussed in Chapters 2 and 3 remain the same.  ̂ In Section 4.3.5 the 

estimation results obtained for Austrian and Swiss theatres are discussed and 

compared (where possible) with the results found for German public theatres.

4.2 Data Set

The subject of the following section will be the overview of the Austrian and Swiss 

non-profit theatre sector and the description of the data used to estimate the 

production and demand fiinctions. For both Austrian and Swiss theatres, the overview 

of the data sources used to derive the variables for the production function model is 

presented in Table 4.1 and for the demand function model in Table 4.2.

Panel data for theatres that are presented in the Theatre Report (for Swiss 

theatres the period 1969/70-2004/05 and for Austrian theatres the period 1979/80- 

2004/05) are included in the analysis. In total, data are available for both Austrian and

 ̂ This chapter omits a discussion o f the underlying production and demand theory as it applies to the 
performing arts as it is discussed in detail in Chapters 2 and 3.
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Swiss non-profit theatres on an annual basis with observations gathered for every 

theatre j  in each theatre season t. Thus, all available periods for Austrian and Swiss 

theatres are used in the estimation of both the production and the demand function 

given the fact that they contain much fewer observations (theatres) in the cross section 

(for each yearly theatre season). Applying all available data will increase the total 

number of observations, the degrees of freedom and also the extent of variation within 

the sample.

4.2.1 Theatre Attendance as Artistic Output

Artistic output was defined in Chapter 2 as total aggregated theatre attendance and 

this measure in per capita terms was also applied in Chapter 3 to quantify output 

demanded. To estimate production and demand functions for Austrian and Swiss 

public theatres, as for Gennan public theatres, aggregated theatre attendance will be 

used. Data on theatre attendance are available in the Theatre Report for Austrian 

theatres in Appendix 1, Table 2 and for Swiss theatres in Appendix 2, Table 2.

Theatre attendance for Austrian and Swiss theatres is calculated for yearly 

theatre seasons and it is also classified by type of art form. For Austrian theatres the 

following categories of attendance are distinguished: opera, operetta and musical, 

drama with children’s and youth theatre, ballet, concerts and other performances. For 

Swiss theatres the categories are almost the same: musical theatre, drama with 

children’s and youth theatre, ballet and dance theatre, concerts and other 

performances. In contrast to German public theatres, attendance at Austrian and Swiss 

theatres is not classified by different types of tickets sold. Hence, the distinction 

between different ticket categories (for example daily tickets or place rents tickets) 

can not be made. Although differentiation of the attendance could be useful, only

 ̂ In contrast, the production function for German public theatres was estimated in Chapter 2 for the 
period of only 13 yearly theatre seasons. However, the number o f total pooled observations for these 
theatres accounted for 1,882. In the case o f Austrian and Swiss theatres the number of observations 
account for around 500 for all available years.
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aggregated attendance will be used to measure the total artistic output produced and 

the artistic output demanded.

The reasons for using aggregated attendance in the production and demand 

function models are similar to those for German public theatres.  ̂ Firstly, for the 

production function model, Austrian and Swiss public theatres are three-branch or 

multi-branch theatres which can produce different art forms simultaneously and use 

their inputs for different performances. However, disaggregating by attendance 

categories (in this case specific arts forai) would reduce not only the number o f 

observations (as a theatre may not produce a specific art form in a particular theatre 

season) but would also lead to sample selection problems and hence to biased 

estimation results. Furthermore, data for inputs are not classified by different 

categories o f art form and they can not be appropriately split. Secondly, for the 

demand model, aggregated attendance (per capita) is used since attendance can not be 

classified by different consumer groups and also because different ticket categories 

can not be calculated. ^

For Austrian and Swiss theatres only paid attendance is presented in the 

Theatre Report and hence “free” attendance given by the number o f preferential and 

complimentary tickets is not included. This could be problematic given that 

performing arts organisations in Austria and Switzerland produce non-private benefits 

and so the inclusion o f free and preferential tickets could be useful in controlling for 

the public good component o f artistic output in the production model. In the demand 

model, including free attendance could control for time-allocation factors and the 

importance o f quality.  ̂ On the other hand, the econometric analysis for German 

public theatres revealed that including free attendance does not change the results o f 

the demand function estimates and so excluding it may not bias the results. 

Furthermore, it is expected that the percentage share o f the potential free theatre

 ̂ See Chapter 2, Section 2.4.2.1.
 ̂ Although the classification by ticket categories is possible for German public theatres, the 

differentiation o f attendance and ticket price when estimating the demand model was still not possible 
because o f  measurement error in the data. See Chapter 3, Sections 3.3.1.1 and 3.3.1.2.
’ It can be assumed that i f  somebody does not have to pay for the ticket, the reason he will not attend 
perfonning arts is the time constraint and the perception o f  quality.
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attendance (free tickets and tickets highly reduced in price) in total attendance is 

rather low and comparable with that for German theatres (at 11.6 per cent level).

It should also be noted that for the city theatres in Austria (especially the 

theatres in Vienna termed “Bundestheater”) and for all theatres in Switzerland, 

theatre attendance consists o f the number of visitors attending the perfonnances at 

theatre’s own locations. This measure includes attendance at guest performances by 

foreign ensembles of other touring theatres.  ̂ However, data on attendance does not 

include attendance at guest performances in other locations with the exception of 

attendance for the regional theatres in Austria.  ̂ Because of the lack of data on guest 

attendance at other locations, it can be assumed that those theatres mostly play at their 

own houses. On the other hand it should be acknowledged that the analysis of 

attendance together with guest attendance would be preferred and not including the 

latter must be considered when interpreting the empirical results.

4.2.2 Data for Factors of Production

The data for factors of productions for Austrian and Swiss theatres are less detailed 

than those available for German public theatres. For this reason, input variables are in 

more aggregated form than for the German case. The data used to calculate labour and 

capital inputs are taken from the Theatre Report for Austrian theatres from 

Appendix 1, Table 3 and Table 4 and for Swiss theatres from Appendix 2, Table 3 and 

Table 4. Additionally, data on capital indices and wage rates are used.

* The share o f  this kind o f attendance in total attendance accounts sometimes to 100 per cent for some 
“guest playhouses” in Switzerland.
 ̂ The Theatre Report does not specify exactly if  theatre attendance at guest performances was 

included in the data or not. For this reason the data were compared with attendance data partly 
available (but only for some years) at the Statistik Austria and such analysis confirmed that only for 
the regional Austrian theatres attendance at guest perfomiances at other locations is listed in the 
Theatre Report.
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4.2.2.1 Composition o f  labour input

To measure labour inputs, the concept of man hours will be applied. There are no 

direct data available on man hours for Austrian and Swiss theatres. Thus, to calculate 

man hours both the data on personnel numbers and on personnel expenses are 

considered. Data on personnel numbers for all theatre employees are available in the 

Theati-e Report in Appendix 1, Table 3 and Appendix 2, Table 3 and on personnel 

expenses in Appendix 1, Table 4 and Appendix 2, Table 4 for Austrian and Swiss 

theatres, respectively.

As highlighted for the case of German theatres, using man hours (calculated 

when using the personnel expenses) is preferred over using personnel numbers. This 

is due to the fact that the number of employees does not capture the exact flow of the 

labour input since there may be smaller variation in the number of employees than in 

the compensation of employees. Artists especially may often work overtime or 

irregular working hours (e.g. guest artists which are temporally employed). In 

addition, the number of artists is presented at one point in time (on the 1st of January 

of the corresponding yearly theatre season) and the variation in the number of 

employees during this period is not given.

For both Austrian and Swiss theatres personnel expenses, unlike for German 

public theatres, are not classified in the Theatre Report by different categories of 

employees. As such, they must be used only as a single aggregated labour variable. 

Therefore, in the production function model for both Austrian and Swiss theatres the 

labour variable is composed of all employees in the theatre. As such, the 

distinction can not be made between artistic labour as a primary input and non-artistic 

labour (technicians, administration and house staff) as a secondary input. The single 

labour input is regarded as a primary input and is calculated by dividing the total 

aggregated personnel expenses for theatre j  in season t by the nominal wage rate 

relevant for theatre j  in season t.

The advantages o f  using personnel yearly compensation (the personnel expenses) instead o f  the 
number o f employees to approximate the measure o f  man hours are discussed in detail in Chapter 2, 
Section 2.2.2.3 and Section 2.4.2.2.
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In contrast to personnel expenses, the personnel numbers presented in the 

Theatre Report for Austrian and Swiss theatres are classified by different categories 

of employees. These data are also considered as an alternative method of constructing 

the labour input. This method will enable a comparison of the empirical results with 

the results obtained for German theatres and accounts for the problem that artists may 

differ from other labour inputs in their impact on output. However, this approach can 

not be applied to Swiss theatres as the theatres in French spoken Switzerland and the 

“guest playhouses” have a more complex employment structure as already noted in 

Chapter 1, Section 1.5.2. These theatres employ artists and also other personnel 

mostly temporarily for specific productions. These data are not always given in the 

Theatre Report or the number is not differentiated according to different categories of 

employees. Thus, the usage of personnel numbers to measure the labour input is 

fragile for Swiss theatres. ’'

Accordingly, the number of employees will be used as the second 

measurement method only for Austrian theatres and the labour input consists in this 

case of 9 employee categories and it is aggregated into two variables. The primary 

labour input - artists {Xij) is created by aggregating the 1) artistic director, stage 

manager and other artistic management, 2) solo artists for opera and operetta, 3) solo 

artists for drama 4) chore members and 5) ballet members. The secondary labour 

input (Zij,) is composed of non-artistic personnel: 6) technical staff and 7) 

administration and house staff (including also the administrative management). The 

Theatre Report lists separately data on 9) guest artists and 10) orchestra members. 

These employees are not included in the labour input variable as they are not usually

" This holds except for German spoken “producing” theatres which similarly to Austrian theatres, 
employ staff on permanent basis. The production function could be estimated separately for German 
spoken theatres using the personnel numbers approach. However, since the number o f  theatres reduces 
to only 11 by the end o f  the sample period, there is too little variation in personnel numbers. 
Nevertheless, the differences in the production function model (when using aggregated labour input 
measured in man hours) between different groups o f  Swiss theatres will be tested econometrically.

For Swiss theatres the distinction between categories: 1), 2) and 3) is available in the Theatre 
Report for the yearly theatre seasons before 1999/2000. After that period these three categories are 
presented as one variable.

 ̂The secondary labour input can be further split into two variables: “technicians” and “administration 
and house sta ff’ but as confirmed by the production analysis for German theatres, these employees 
may have the same effect on artistic output.
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employed on the regular contract basis. Furthermore, it is assumed that all 

pennanent theatre employees work on average roughly the same amount of hours 

every year. The time period for estimation of the production function is quite long 

for Austrian theatres (36 years). Therefore, a greater variation in employee numbers 

over time can be expected and as such the usage of the labour inputs may be 

sufficiently approximated by personnel numbers.

Summing up, for both Austrian and Swiss theatres the labour input {Xj) is 

created firstly as an aggregate variable from personnel expenses data which are used 

to derive man hours. In this way the real usage of the labour input is estimated. 

Additionally, for Austrian theatres the labour input is divided into artists {Xj) and 

secondary labour (Z/) using data on personnel numbers. The second measurement 

method is useful in order to compare the results with the results found for German 

theatres in Chapter 2.

4.2.2.2 Calculation o f  man hours

To calculate man hours using personnel expenses the appropriate nominal wage rate 

is used. The data to obtain the wage rate for Austrian and Swiss theatres are taken 

from the Federal Statistical Offices in Austria ( “StatistikAustria”) and Switzerland 

( “Statistik Schweiz ”).

For both Austrian and Swiss theatres there are no data available on the 

nominal or the real wage rate at the country level. The long time series on the total 

number of working hours are not available for Austria for the period 1969-1995 nor

For Swiss theatres this may hold not only for the independent orchestras but also for the integrated 
theatres orchestras. For Austrian theatres, it is not clear if  the members o f  the orchestras integrated in a 
theatre are employed on a full time basis. It is however likely that the orchestra members at Austrian 
theatres also play for independent orchestras (i.e. orchestra members o f  theatres in Vienna may play 
for Vienna’s independent public orchestra “Wiener Philharmoniker”) and therefore they are presented 
separately in the Theatre Report.

Artists that are employed on a full time basis may still work irregular hours but during the whole 
year their total working time should not exceed the normal working hours.

Personnel expenses are not deflated in this case as they are divided by the nominal wage rate for 
every theatre season and real working hours are calculated. Dividing the deflated personnel expenses 
by the deflated (real) wage rate would yield the same variable.
' ISIS Data base; some data were also partly available at the international data source EcoWin Data 
Base.
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for the period 1979-1990 for Switzerland. Working hours are only available for recent 

years o f the sample. Therefore the wage rate can not be derived directly for every 

year. However, nominal wage rate indexes are available in both countries for the 

whole period in question. For Austria the industry nominal hourly wage rate index is 

applied and for Switzerland the nominal wage index for all sectors is used. The 

indices are used to approximate the nominal wage rate of theatre employees in each 

year. Firstly, the wage rate was calculated for the year 2000 by dividing total 

employee compensation by the total working hours of all employees available for this 

year. Secondly, for all remaining years the wages were approximated by applying the 

appropriate nominal wage indexes with the base year 2000. The obtained nominal 

wage rates for both Austrian and Swiss theatres were also transformed into yearly 

theatre seasons and they are presented in Table 4.3.

For Austrian theatres, the wage rate index for the service sector or at least the 

wage rate index for all sectors (as in the case of Swiss theatres) would be preferred to 

the industry wage rate index. However, applying the latter index can be justified 

under the assumption that industry wages represent an opportunity cost for artists and 

other employees working in the theatre sector.

To calculate the man hours the personnel expenses were further divided by the 

derived nominal wage rate. The personnel expenses for Austrian theatres had also to 

be transformed into yearly theatre seasons equivalents. In contrast the data on theatre 

expenses for Swiss theatres are already presented in the Theatre Report on the 

seasonal basis and such transformation was not necessary. Furthermore, in contrast to 

Gernian theatres the wage rate was not adjusted for the federal regions in Austria and 

cantons in Switzerland. This can be justified by the fact that Austria and Switzerland 

are smaller countries and it is assumed that differences in the wage rate among federal 

regions and cantons do not apply.

Such wage rate was obtained for German public theatres by dividing yearly employee earnings by 
total working hours.

Both indexes come from “EcoWin Data Base” and show yearly variations in wages and salaries. 
They measure average earnings per worker which include the total remuneration in cash or in kind, 
also overtime pay and regardless o f  whether it is paid on the basis o f  working time, output or 
piecework or whether it is paid regularly or not.

248



4.2.23 Construction o f capital input

In the absence o f  direct information on capital input flows for the theatres in Austria 

and Switzerland, a proxy capital variable, similar to that prepared for Gennan public 

theatres is constructed using data on non-personnel expenses. The data for Austrian 

theatres are presented in Appendix 1, Table 4 and for Swiss theatres in Appendix 2, 

Table 4 o f  the Theatre Report. The primary and secondary capital inputs are created 

by deflating the expenses by appropriate indexes.

In the Theatre Report non-personnel expenses o f  both Austrian and Swiss 

theatres are divided into two groups: 1) expenses for decor and costumes and 2) other 

expenses. The second category includes all other expenses and they can not be 

disaggregated further. For this reason, only non-personnel expenses are used to proxy 

the primary capital input {Xjji). Since the second category comprises o f  such capital 

expenses which do not directly affect artistic output and they are classified as the 

secondary capital input (Z2y,).

In order to measure the usage o f  capital inputs, non-personnel expenses are 

deflated by the W holesales Price Index for Austrian theatres and the total Implicit 

Price Deflator for Swiss theatres. Both types o f  indexes are available on a monthly 

basis and so can easily be transformed into yearly theatre seasons. For both Austrian 

and Swiss theatres there is no detailed information available on non-personnel 

expense categories and so differentiated price deflators can not be used as was the 

case for Germany. Regional differences in prices (i.e. using price parity price index) 

are also not controlled for due to a lack o f data. However, it is also assumed that such 

differences are not likely for Austrian and Swiss theatres as it was the case o f  German

20 Because of the fact that there is no exact information what capital input usage is represented by the 
category “other non-personnel expenses” the variable must be econometrically tested. The aggregation 
of both variables X2j, and is also considered. As an alternative secondary capital input also the 
capital stock measured using the capacity (the number of seats) of the theatre venues is considered. 
However, this was not possible for Austrian and Swiss theatres as there are no data available to 
calculate the property value needed to derive the value o f capital stock. The seats capacity can be also 
used to control for heteroskedasticity problem. In addition, the multiplication of the number o f theatre 
seats with the number of performances provides an alternative measure o f artistic output - the number 
of seats on offer.
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public theatres. Austria and Switzerland are geographically small countries where the 

price level is rather homogenous across the regions.

The capital indexes derived for theatres in Austria and Switzerland are 

calculated for the year 2000 and are presented in Table 4.4 for yearly theatre seasons. 

The capital indexes were fiirther used to deflate the non-personnel expenses. For 

Austrian theatres the expenses are transforaied into yearly theatre season equivalents. 

For Swiss theatres expenses are divided directly by the appropriate price index as the 

expenses for these theatres are presented also for yearly theatre seasons.

4.2.3 Data for Demand Factors

The variables used in the demand equation as for the Gennan case are divided into 

similar internal and external data. The internal data are the theatre specific demand 

factors: the theatre ticket price and the data used to measure different quality 

variables. These data are taken from the Theatre Report for both Austrian and Swiss 

theatres. Although these data are less detailed data than those available for German 

theatres, they are still a valuable data source for measuring the quality of the 

perfonning arts.

The external data applied in this demand study are disposable income and 

population taken from the Federal Statistical Offices in Austria and Switzerland. The 

time-allocation variables are not included because of the lack of appropriate data 

sources for the working hours and the wage rates in a long time-series. This prevents 

the construction of regionally differentiated leisure prices and leisure income. 

However, in the case of Austria an additional external variable is constructed using 

data set on the number of tourists visiting the country. The tourism can be also seen as 

proxy measure for the time-reallocation problem of the consumer. Since it is assumed 

that tourists have more leisure time and they may have positive impact on attendance. 

In addition, due to data problem the price of substitutes can not be included in the

21  . . . .For German public theatres the discrepancies in the regional price level are especially important
between East and West Germany due to the German Reunification after 1991.
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following analysis. The empirical results in Chapter 3 also confirmed that apart from 

cinema movies there is little empirical evidence for close substitutes for the 

perfonning arts and exclusion of the price o f substitutes is somewhat justified. For all 

external data the relevant market for each Austrian and Swiss theatre will be defined 

using the spatial weight matrix approach introduced in Chapter 3, Section 3.3.2.1.

The demand for the perfomiing arts is measured as per capita aggregated 

attendance. The construction o f the theatre attendance variable is explained in 

Section 4.2.2 o f this Chapter. To find a per capita measure aggregated attendance is 

divided by population o f the relevant market. The measurement o f population will be 

explained in following Section 4.2.4.2.

4.2.3.1 A dmission price

To calculate the admission price paid aggregated attendance and the aggregated 

operating theatre revenues were used. The latter are available in the Theatre Report, 

Table 4, Appendix 1 for Austrian theatres and in Table 4, Appendix 2 for Swiss 

theatres. The operating revenues are classified by three categories: 1) daily tickets, 

visitor organisations and students, 2) revenues from cloak room and from program 

sales and 3) other operating revenues. To calculate the average admission price for 

every theatre performance the total aggregated operating revenues categories were 

divided by total aggregated theatre attendance. The first reason for not calculating 

different price categories was that the classification o f the operating revenue data does 

not correspond with the classification o f theatre attendance. Secondly, a selection bias 

should be avoided which may be caused by sometimes wrong classification o f theatre 

attendance by different tickets categories in the Theatre Report. In this way the 

average ticket price is the most appropriate and it is calculated for every theatre j  and 

every yearly theatre season t.

The operating revenues o f Swiss theatres are given in the Theatre Report on a 

seasonal basis. The operating revenues o f Austrian theatre for every fiscal year had to 

be converted into yearly theatre season equivalents as was the case for German public

For explanation see Chapter 3, Section 3.3.1.2.
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theatres. For theatre in both Austria and Switzerland revenues are further deflated 

using the consumer price index for both countries. In contrast to German public 

theatres, the consumer price index will be not regionally adjusted (e.g. by applying 

the weight matrix approach) and in this situation the index at the country level is used. 

The indexes for both countries are available as long time series on a monthly basis 

and so are recalculated to reflect the yearly theatre season basis.

4.2.3.2 Quality variables

The quality variables for Austrian and Swiss theatres are measured using data from 

the Theatre Report, Table 1, Table 3 and partly Table 4, Appendix 1 for Austrian 

theatres and Tablel, Table 3 and partly Table 4, Appendix 2 for Swiss theatres. From 

these data five quality variables are derived similar to those presented for German 

theatres in Section 3.3.1.3, Chapter 3. For both Austrian and Swiss theatres, a vector 

of five quality variables is constructed Q -  Q (qi,...,qs). Two out of five quality 

variables measure one-dimensional quality and these are; qj (theatre reputation) and 

q2  (innovation). Other three variables: q^ (scale of production), q4 (product 

diversification) and q4  (the level of the stage design and costumes) measure the 

objective quality characteristics.

Quality factor q,p measures the reputation of the theatre and is calculated as 

the ratio of guest performances to the total number of perfonnances. This 

measurement can explain the impact of guest performances on the demand for 

performing arts quite well as the independent variable in the model is theatre 

attendance at own location. The index explain that the guest performances can 

increase theatre popularity and hence the attendance at own house. It also means that 

overall quality of theatre ensemble is high if a theatre is invited by other institutions, 

theatres etc. The second quality variable q2jt measures innovation and the index is 

calculated by dividing the number of new productions by the number of all

23 The separate data on attendance at guest performances were not available for theatres in Austria and 
Switzerland (See Section 4.2.1.). Therefore, to calculate qj not the same index was used as for German 
theatres where the number o f guest attendance was divided by the number o f  guest performances.
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performances. This quality variable is also alternatively measured as the number o f 

new productions. Accordingly, the higher the index the less conventional and more 

irmovative the theatre productions are staged. To calculate quality variable q^j, 

(average cast size) the total number o f artistic personnel is divided by the total 

number o f performances (excluding the guest performances). This variable must be 

interpreted with caution for Swiss French spoken theatres and Swiss “guest 

playhouses” as these theatres employ in many instances artists only for short time and 

their number is not included in the Theatre Report. The number o f artists is divided 

by the number o f total performances instead o f the number o f total productions 

because o f the lack o f such data for Austrian and Swiss theatres (see Chapter 1, 

Table 1.1).

The fourth quality variable q^ji measures product diversification using 

objective characteristics o f artistic output. It is the sum o f five dummy variables
5

indicating different art fonns^^ . The indicator variable Djy, is equal to 1 if
k

the specific art form was produced by theatre j  and in season t and 0 otherwise. 

Higher values o f the index mean greater product differentiation. Thus, the maximum 

value o f the indicator is 5 and minimum is 1. Thus, five dummies are considered: Dj 

(opera), D 2  (operetta, musical), Z)j (children’s and youth theatre), D 4  (ballet), D j 

(concerts and others). The last quality variable q^j, measures also objective quality 

characteristics and is calculated by dividing the expenses for decor and costumes by 

the total number o f all performances (excluding guest performances). This index is 

calculated for the particular theatre season and deflated by the wholesales price index 

for Austrian and the implicit price deflator for Swiss theatres.

In contrast, for German theatres the conventionality index instead o f  innovation index was used 
(calculated by dividing the total number o f  performances by the number o f  new  productions). For 
Austrian and Swiss theatres the conventionality index was not chosen due to possible multicollinearity  
o f  the index with other quality variables qj, q 3, gs  (as the total number o f  performances is used in the 
denominator to calculate these quality variables). Thus, the innovation index instead w ill be used as it 
uses also the number o f  perfonnances in the denominator instead o f  numerator. To obtain the 
innovation index the number o f  new productions is divided by the number o f  all performances instead  
o f  the number o f  all productions as there are no data on the total number o f  productions for Austrian 
and Sw iss theatres and the innovation index had to be once again respecified.

This problem is discussed in Sections 4.3.2  and 4.3.3.
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Summing up, the quality variables presented for Austrian and Swiss theatres 

differ to some degree with the quality variables for Germany but all are in general 

comparable as they have similar interpretation. Furthermore, for Austrian and Swiss 

theatres the variable measuring the technical artistic ability (artistic wages per 

production) is not calculated as it was the case for Germany. This is due to the fact 

that the data on the artistic expenses cannot be separated from other non-artistic 

personnel expenses.

4.2.3.3 M arket definition

The market definition for Austrian and Swiss theatres is based on the same spatial 

weight matrix approach used for German theatres (see Chapter 3, Section 3.3.1). 

Different matrix specifications depend on geographical location and also on the data 

availability for both countries. External variables for both Austrian and Swiss theatres 

(disposable income, population and additionally for Austrian theatres the number of 

tourists) were available on a regional basis: 9 federal regions in Austria and 26 

cantons in Switzerland. Therefore, it is assumed that the spatial weight matrix Mj 

associated with theatre j  consists o f the number o f federal regions ( 9 x 9  space) in 

Austria and o f the number o f cantons (it is in 26 x 26 space) in Switzerland.

Accordingly, three alternative matrix specifications are considered for Austria 

and Switzerland. The first matrix specification is the same for both countries in the 

way that the market is limited to the federal region or the canton in which the theatre j  

is located. The weight matrix is composed o f elements equal to one if  i=k and 

to 0 otherwise. The theatres in Austria are scattered geographically in the way that 

apart from region o f Vienna each theatre is located generally in the centre o f the 

federal region and the markets do not overlap. The federal regions in Austria are

The data for the external variables are not available for each municipality or district for the time 
periods relevant to the theatres in question.

The only exception is the theatre in Baden (“Stadttheater Baden”) which is located on the border 
between two federal regions and in this instance the market for the theatre extends to neighbouring 
districts.
■ There are 13 theatres are located in Vienna. The remaining 8 theatres are located in federal regions.

This is also mostly because the cities in which the theatres are located are the capitals o f  the regions.

254



geographically large units and they are also rather homogenous in their population 

and income structure. Therefore, such a market definition for Austrian theatres seems 

plausible. For theatres in Switzerland this matrix specification may cause some 

aggregation problems due to the fact that the theatres are not scattered equally over 

the regions.

The second matrix specification differs between Austria and Switzerland. 

Accordingly, in the case o f Austria the market for touring theatres (similarly as for 

Gennan touring theatres) is defined at the country level. Hence, it is assumed that the 

regional theatres in Austria may travel around the entire country. For this 

specification each element (mujj o f the spatial weight matrix equals one and it is not 

row-standardized.

In the case o f Switzerland no distinction could be made between touring and 

city theatres. Furthermore, the cantons in Switzerland are much smaller than the 

federal regions in Austria and not equally scattered around the country. The markets 

for theatres from different cantons also very often overlap. For this reason, for Swiss 

theatres in the second specification the elements o f matrix Mj take values (mujj equal 

to 1 not only in the canton in which theatre j  is located but also in the neighbouring 

cantons and in the border-sharing cantons o f the neighbours. In addition, the rule is 

applied that the relevant market for each Swiss theatre depends on the geographical 

distance (45-50 km) from the theatre and that the elements (muJj o f the spatial weight 

matrix can vary between 0.3 and 1. This rule is applied also for the cantons 

neighbouring with the cantons with another language spoken.

There is no exphcit information on which theatres are touring theatres. However, given the 
information in the Theatre Report and Statistik Austria, we assume that the touring theatres comprise 
o f five regional theatres: “Voralberger Landestheater” (Bregenz), “Tiroler Landestheater” (Innsbruck), 
“Landestheater Linz” (Linz), “Landestheater Salzburg” (Salzburg), “Theater der Landeshauptstadt” 
(Sankt Polten). See also Table 4.4.

For this specification it is important to note that if  total guest attendance is not included in the data 
on attendance in the Theatre Report, this specification will be not correct and is unlikely to be valid.

This specification was important for the north-west region o f Switzerland were the French cantons 
share borders with German cantons and hence it can be assumed that not all inhabitants o f  the 
neighbouring cantons speak both German and French. It should also be noted that there is also an 
Italian canton Tessin which is not included in the market o f  any theatre. This canton is isolated 
geographically from other cantons and also no theatre is located in this canton.
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The third matrix specification is again the same for Austria and Switzerland. In 

this case the market for each Austrian and Swiss theatre is defined as the market for 

the whole country. In this case, each element (mujj o f the spatial weight matrix equals 

to one and it is not row-standardized. This specification can be justified as both 

Austria and Switzerland are geographically small countries. Thus, it can be assumed 

that the economic and demographic structure does not differ between regions in 

Austria or between cantons in Switzerland and the market extends to all federal 

regions or cantons o f the country. The first disadvantage o f this specification for 

Swiss theatres is that because of the likely language barrier German spoken theatres 

are not able to distribute their perfonnances in French spoken Switzerland and vice 

versa. The second disadvantage o f this specification is that in applying the aggregate 

data for all theatres in Austria and Switzerland, there will be no variation between the 

theatres and so the external variables (i.e. disposable income) will only vary over time 

but not between cross-section units. Accordingly, all three matrix specifications for 

both Austrian and Swiss theatres will be tested empirically. In general, the first matrix 

specification o f  Austrian theatres and the second matrix specification o f Swiss 

theatres are the most preferred.

4.2.3.4 Disposable income and population

Data on disposable income and population for both Austrian and Swiss theatres were 

available at the Federal Statistical Offices in both countries: “Statistics A ustria” and 

“Statistics Schw eiz”. Some o f the data were also available at international data 

sources (e.g. Ecowin Data Base).

The size o f the market relevant for every theatre is defined by its population. 

The annual data on average population for both federal regions in Austria (for period 

1969-2005) and cantons in Switzerland (for period 1979-2005) were directly available 

at the statistical offices and they had only to be transfonned into yearly theatres

This problem does not apply to the variable “attendance per capita” as there will be variation due to 
different attendance between theatres but there will be no variation in the variable “disposable income 
per capita” and using a fixed effects approach will not identify the associated parameter.
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seasons. The population o f markets relevant for theatre j  in season / can be defined 

using the same formula applied for German public theatres in Chapter 3, Section 

3.3.2.2 and it is P O P M = Mj  POP^,, where POPj, is the number o f inhabitants in

the federal region i for Austria or in the canton i for Switzerland. Thus, depending on 

different matrix specifications defined in the previous section, the population o f the 

relevant market can be the population o f the federal region/canton in which 

Austrian/Swiss theatre j  is located in theatre season t; or as is the case for Swiss 

theatre j  can also be the population o f the neighbouring cantons and in turn their 

neighbours. Finally, for every theatre j  in Austria/Switzerland or only for regional 

theatres in Austria the population o f all federal regions/cantons may be summed up to 

total population o f the country.

The population o f the relevant markets is used to calculate attendance per 

Y.,
capita disposable income per capita. The data on total

disposable income o f households for federal regions in Austria and for cantons in 

Switzerland are not available for every time period. As such, income values are 

approximated for the earlier periods. The data on disposable income for federal 

regions in Austria are available for the period 1995-2005. For 1969-1994 country 

level data are available and the values for federal regions are calculated using the 

average shares (calculated on basis o f data available for the later period 1995-2005). 

To measure disposable income in Switzerland consumption expenditure o f the 

households (based on current prices) is used. These data are not available at canton 

level for earlier years o f the sample which are computed using the shares o f the 

primary households’ income o f every canton in the total primary income o f the

According to EcoWin Pro Data Base this measure shows the total expenditure incurred by 
households on goods and services that are used for direct satisfaction o f  individual needs or wants. It 
is a component o f  Gross Domestic Product in Switzerland.
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country. Household income for federal regions and cantons are deflated with the 

consumer price index for both countries and converted into theatre seasons 

equivalents. The derived disposable income series for each region/canton are then 

used to calculate disposable income per capita in the market relevant for theatre j  in

M.  ■ Yd„
season t using the same approach as for German theatres: 1 -  —  --------  where Yd;, is

POPMj,

the disposable income o f the relevant federal region / or canton i and POPMj, is the 

population (size) o f the relevant market for theatre j  in season t.

4.2.3.5 Tourism data for Austrian theatres

The number o f tourists is considered as an additional external variable for inclusion in 

the demand equation. Tourism can be considered as a possible socio-demographic 

determinant o f demand in the region where a performing arts organisation is located. 

Empirical evidence o f the positive influence o f tourists on demand was confirmed by 

Gapinski (1988). Tourism can have a positive influence on theatre attendance if 

people coming to the region are interested in the region’s culture. Thus, it can be 

posited that tourists will probably visit an opera or musical perfomiance, not only 

because they are regular theatre goers but because o f the fact that a historical theatre 

can be one o f the attractions o f the region. Using tourism data in the demand model 

for Austrian theatres can partly account for excluding time-allocation variables. This 

is due to the fact that since tourists have much more leisure time at their disposal, the 

price o f leisure for tourists tends to zero. Furthermore, tourists are also more likely to 

organise their leisure time more actively or may be more willing for example to queue 

in order to buy theatre ticket.

Data on the number o f tourists are available in “Statistik A ustria” (ISIS Data  

Base) each period since 1972 for the whole country, federal regions and each

In “Statistics Switzerland” two time series on the primary income in every canton are available: for 
the period 1960-1994 and the period 1991-2001. Because o f  different measurement methods these 
series can not be compared over time. However, the share o f  the primary income in every canton to 
the primary income in the country can be derived for every available year. It is assumed that primary 
income is correlated proportionally with household expenditures and the calculated shares can 
justifiably be applied to the latter.
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municipality. Data on tourists apply to individuals traveling and staying in a place that 

is not their usual environment and for the purpose o f leisure, not business. Data on 

tourists in Austria are additionally divided in two ways. Firstly, we can distinguish the 

arrivals and the overnight stays. Secondly, there are separated data on tourists coming 

from different regions in Austria (domestic tourists) and on foreign tourists (non

residents) coming from other countries. Accordingly, both the arrivals and the 

overnight stays can be additionally divided into residential (domestic) and foreign 

tourists. Thus, four specifications o f this variable are possible. It should be noted 

that both the foreign and domestic tourists can be aggregated but the arrivals and the 

overnight stays have to be analyzed separately.

Data on tourists are available for every federal region and for the whole 

country for the period 1972-2005. They are transforaied into yearly theatre seasons 

and calculated for the market relevant for theatre j  in season t according to the spatial

-Tuweight matrix formula: t  ̂ where r„  is the number o f either arrivals or the
POPMj,

overnight stays o f foreign or domestic tourists in the federal region i in period t. The 

Mj is the spatial weight matrix associated with theatre j  and POPMj, is population 

relevant for theatre j  in period t.

Both groups o f  tourists can be also classified according to place o f  residence. Domestic tourists can 
be classified by federal region or municipality from which they come from and the foreigners can be 
classified by country o f  residence. Such detailed classification was however not explored in this study.
37 These are: arrivals o f  domestic tourists 1) or foreigners 2) and overnight stays o f  domestic tourists 
3) or foreigners 4).
38 In the number o f the overnights stays the number o f arrivals is included as well. The number o f  
arrivals will be always smaller or equal to overnight stays in case each tourist would stay only one 
night.

According to Section 4 .2 .33  the elements o f  spatial weight matrix are equal to 1 if  theatre j  is 
located in region i at which domestic or foreign tourists arrive or where they stay overnight in period t. 
The number o f arrivals and overnight stays o f  domestic or foreign tourists is aggregated for the whole 
country in the case o f  regional Austrian theatres in the 2"“* matrix specification and in the case o f  all 
Austrian theatres in the 3"̂“* matrix specification. In the last specification each element o f  weight matrix 
equals to 1 and is not row-standardized. To control for aggregation problems, the number o f  tourist is 
expressed in per capita tenns.
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4.2.4 Data Sample

According to the Theatre Report 21 non-profit theatres in Austria existed in total 

between 1969/70 and 2004/05 and 32 non-profit theatres in Switzerland between 

1979/80 and 2004/05. All theatres presented in the Theatre Report for each year 

during the period in question are included in the analysis. These theatres are presented 

in Table 4.5 and Table 4.6 for Austria and Switzerland, respectively.

The theatres included in the sample underwent several changes during this 

time. Many changed their name or legal form. It is assumed that these changes have 

not affected the structure of the theatres. The structural changes for Austrian and 

Swiss theatres did not take place very often as it was the situation regarding German 

public theatres. None of the observed theatres closed and only a few new theatres 

were established. As for Austria two theatres were merged into one theatre during the 

examined period and one theatre was integrated into another one. One theatre had 

been privatized already in the year 1977/78 and any trace of the theatre could not be 

found after this time. Apart from this there are three public theatres in Vienna 

which had been formed as one federal fomiation before the year 1999 and after that 

time these theatres were transformed into a theatre holding. These theatres differ from 

merged theatres as they retain their own theatre management and all the data are 

presented separately for them. Therefore, these theatre companies are treated as 

cooperating but still independent theatres. In Switzerland one theatre was divided 

into two separate theatres during the examined period. Three other theatres in French 

spoken Switzerland were established as “producing” theatres from touring or informal

To keep the track o f their record an identification number was assigned to each theatre company in 
Austria and Switzerland.

It should be noted that the theatre was already partly private, however subsidized by the state as a 
non-profit theatre. After 1977/78 the theatre may have been transformed by another owner into 
another theatre or the theatre may have been closed.

These theatres are: Staatsoper, Volksoper and Burgtheater in Vienna. Although the financial data 
(the revenues and the expenses) are presented in the Theatre Report before 1999 in aggregates, all 
other data are presented separately. Separate financial data for all three theatres were found in the 
reports at the Federal Statistical Office “Statistik A ustria”, thus allowing their inclusion in the 
analysis.

260



theatrical groups.'*^ Additionally one theatre merger occurred when one orchestra was 

acquired by another theatre.

Due to the structural changes described above some theatres exit and enter the 

sample during the examined time period and this is why the panel data set becomes 

unbalanced. However, these rotations are not the only reason that the number o f 

theatres changes over the period. Statistics for Austrian and Swiss theatres are based 

on data provided by the Stage Associations in Austria and Switzerland. Gaps appear 

in these data for some theatres in some years. This is particularly the case for the early 

theatre seasons - for Austrian theatres for the period 1969-1980 and for Swiss theatres 

for the period 1979-1990. This is due to the fact the stage associations in Austria and 

Switzerland are not obliged to prepare such statistics on regular basis in both 

countries as it was the case for Germany and they provide such statistics for the 

Gennan Stage Association on request (see also Chapter 1, Section 1.3.2).

Summing up, all theatres that are presented in the Theatre Report for all given 

seasons are included in the analysis with the exception o f one theatre in Switzerland. 

Thus, a total o f 31 and 21 theatres in Austria and Switzerland, respectively are 

included as an unbalanced panel.

4.3 Empirical Model

4.3.1 Econometric Model of Production and Demand

Both the production and the demand functions will be estimated as separate equations 

using the linear least squares method. Panel data for Austrian and Swiss theatres will 

be applied (pooled cross sections and time series) using the fixed effects estimator. It 

is assumed that both the demand and the production fiinctions are detennined outside 

the system because o f the advance planning o f theatrical productions and because o f 

the fact that the examined theatres are non-profit and they do not adjust the price and 

quantity o f the artistic output during the particular production season. Consequently,

Such artistic groups did not possess their theatrical venues and organizational structure before they 
become established with the help o f  the public subsidies.
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the same functional specifications as in Chapter 2, Section 2.5.1 and Chapter 3, 

Section 3.4.1 will be applied. The model of both the production and the demand 

functions will only be re-specified when required due to changes in measurement of 

some independent variables used in the model.

To estimate the production function for both Austrian and Swiss theatres the 

transcendental fiinctional form transformed into log-linear form is applied and as 

given by equation (1):
2 2 K

\nYj  ̂ =lnC() + c- +/1, +«,.
(=1 (=1 k=\

where Yj, is the artistic output of theatre j  in period t, Xy, are the primary inputs:

labour (Xj), capital (Xj) and i=l,2; are the secondary inputs and k= l for both

Austrian and Swiss theatres or k=l,2  for only Austrian theatres. Thus, for comparison 

purposes both Austrian and Swiss theatres include only one secondary input Zkjl 

(secondary capital). However, additionally for Austrian theatres (in line with Geraian 

theatres) two secondary inputs are also considered as a second specification of the 

production function in the equation (1) - secondary labour Z/g,. The finn specific 

fixed effects are denoted by Cj, the parameters A, are the fixed time effects and w.,

is the statistical noise term with zero mean and constant variance. It is assumed that 

the disturbance term is uncorrelated with the parameters of the model. Coefficients a„ 

Pi, Yyt and are to be estimated and they can have different signs depending on the 

input values. Accordingly, secondary inputs can go to zero without reducing 

output while primary inputs can not.

The transcendental functional form is tested against the Cobb-Douglas 

functional fonu. In the latter case it is assumed that the coefficients and in 

equation (1) are zero and X^, are aggregated labour inputs and capital inputs for both

In the latter case both the primary and the secondary labour input are measured with personnel 
numbers. In the first case only the aggregated primary labour input is calculated using man hours 
which were derived from personnel expenses and the wage rate. See Section 4.2.3.2.

For a detailed discussion about the properties o f  the transcendental production function see Chapter 
2, Section 2.3.2.2  and also Section 2.5.1.
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Austrian and Swiss theatres and hence i =1,2. Thus, a, is the only coefficient to be 

estimated. For the Cobb-Douglas specification the restriction o f a homogenous 

function is appHed and therefore the assumption or,. > 0  is imposed. The 

transcendental production function presented in equation (1) is homothetic but not 

homogenous and thus and other functions parameters can take values smaller than 

zero.

To estimate the demand function for Austrian and Swiss theatres the 

conventional demand model without time-allocation variables is applied. 

Additionally, the quality variables are included and especially for Austrian theatres 

the model is extended to include data on tourism. The double log transformation gives 

the single demand equation in the form o f equation (2):

5 2

I n y = Inco + c . + /I, + GT, \np^j, + /?, I n / V  + (2)
/=1 i=l

where is theatre attendance per capita for theatre j  in period t, p^j, is the theatre

admission price, 1 is the disposable income per capita relevant for theatre j  in period

t, qij, is the quality factor and 1=1,...,5 (indicating five proxy quality variables for

theatre j  in period t), t are the number o f tourists (arrivals) in Austria and k=l,2

(indicating domestic and foreign tourists respectively), are the

parameters to be estimated and c ., X, and w., have the same meaning as in equation

(1). It should be noted that the demand function in equation (2) implies a homogenous 

utility function and it is also linear in logarithms. Appropriately the log-linear 

specification o f the demand function in equation (2) will be tested against the linear 

and semi-log functional form. It is expected that the performing arts produced by

See footnote 45.
Homogeneity implies that axioms about consumer’s preferences (completeness, transitivity and 

reflexivity) always hold. Thus, together with the non-satiation assumption (convexity) the indifference 
curves representing the consumer’s utility level will always be convex towards the origin with a 
positive (in absolute terms) and decreasing marginal rate o f  substitution and a constant elasticity o f  
substitution. Such properties are represented by the Cobb-Douglas utility function. Furthermore, 
because the price o f  substitutes/complements is not included in the demand equation (2), it is assumed 
that the consumer preferences are in fact represented by a Cobb-Douglas utility fiinction.
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Austrian and Swiss theatres are ordinary goods with negative own price elasticity and 

that the derived function of quantity demanded and the price (including other 

variables as shift factors) will be downward sloping.

To estimate the production and the demand ftinction models, unobserved 

heterogeneity across theatres is controlled for using theatre fixed effects. The fixed 

effects model will be tested against the more restricted random effects model which 

assumes that the effects are random and hence uncorrelated with Uj, The fixed

effects apply first of all to the production function model when the unobservable 

factors may be correlated with theatre inputs like for example different managerial 

styles or employment policy. In the demand model, some quality variables are 

introduced and also the market for each theatre is specified. In this way it controls to 

some extent for the firm specific effects that change over time. However, there may 

still be some specific factors that do not change over time and that may influence the 

independent variables in the model. The time specific effects may also be important 

when the model is estimated for a longer period of time. The correlation of time 

specific effects with the explanatory variables in the model may especially hold for 

the external variables in the demand model or for the variables derived from the 

financial data. Furthermore, even applying the fixed effects model does not guarantee 

the elimination of the problem of heteroskedasticity or serial correlation completely as 

discussed in Chapter 2, Section 2.5.3. Therefore the panel data models must be tested 

and these problems appropriately controlled for if applicable. Furthemiore, both the 

production and the demand function models will be tested for the existence of the 

fixed individual and time specific effects.

4.3.2 Unbalanced Panel Data

Both models of production and demand will be fitted using unbalanced panel data for 

both Austrian and Swiss theatres. This means that there are missing observations for 

some theatres and not all N  = 21 individual Austrian theatres can be observed over all

'*** The discussion about the theatre specific effects is presented in Chapter 2, Section 2.5.1.
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T = 36 yearly theatre seasons and not all N=31 individual Swiss theatres can be 

observed over all T = 26  yearly theatre seasons. Therefore, the number o f all pooled 

observations reduces for Austrian theatres to 546 (210 missing values) and for Swiss 

theatres to 506 observations (326 missing values). It should be noted that the share of 

missing observations in total observations is quite high and equals to 39 per cent for 

Swiss theatres (72 per cent o f all Swiss theatres), and 28 per cent o f all observations 

for Austrian theatres are missing (57 per cent o f all Austrian theatres). The 

observations are missing either for only some variables or for an entire season.

Table 4.7 and Table 4.8 present the pattern o f attrition for Austrian and Swiss 

theatres, respectively. The attrition rate can be classified in three different ways. The 

first sort o f attrition is due to the fact that the missing observations are caused by 

theatres exiting and entering the sample due to structural changes (e.g. theatres merge 

or new theatres are established). This sort o f attrition was already discussed in Section 

4.2.4 and this accounts for 35 per cent o f all Swiss theatres (35 per cent o f all missing 

observations) and for 23 per cent o f all Austrian theatres (47 per cent o f all missing 

observations). This attrition is not problematic, similarly to German public theatres, 

since the theatres can not influence the dependent variable in the periods when they 

do not exist. The second sort o f attrition (also discussed in Section 4.2.4) is specific to 

Austrian and Swiss theatres as is due to missing data. Some theatres were not 

included in the Theatre Report for several years, especially during the early seasons 

after the reporting o f the statistics by theatres from Austria and Switzerland had been 

introduced. However, for some theatres the data are missing also at a later stage after 

they entered the panel (they re-enter the sample). Finally, similar to German theatres, 

even when theatres are presented in the Theatre Report, some variables are not 

observed for at least some time periods.

The second and third source o f attrition may be the most problematic because 

the reason why data for these theatres are not presented is unknown. However,

Accordingly, one Swiss theatre is dropped completely from the data sample because o f  missing 
observations for all seasons.

In Chapters 2 and 3, 32/43 per cent o f  all German public theatres had missing observations during 
13/40 theatre seasons constituting only 12/19 per cent o f  missing observations in total observations.
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provided the decision to rotate theatres in the panel is made randomly it can be 

assumed that the rate of attrition, discussed already in Chapter 2, Section 2.5.2, is 

uncorrelated with the disturbance tenn Uj, and the fixed effects estimator will be still

consistent. Due to the fact that the data for Austria and Switzerland are additional 

(secondary) data in the Theatre Report, it can reasonably be assumed that the 

appearance and disappearance of the theatres in the statistics is random. Another 

test could also involve the estimation of the specified models using a balanced panel 

but because of the very high rate of attrition this would lead to inefficient estimates.

As already discussed in Chapter 3, a specific sort of attrition appears by 

estimating the log-linear demand model. By using the double log-transfonnation of 

the quality variables with zero values such observations become missing. In this case 

the unbalanced panel reduces not only to smaller sample but there exist potential 

problem of a sample selection bias in this sort of data distortion. For this reason the 

exact analysis of the data with zero value is important. The analysis o f the data will be 

subject o f Sections 4.3.3 and 4.3.4.

4,3.3 Descriptive Statistics

The summary statistics are presented in Table 4.9 for Austrian theatres and in 

Table 4.10 for Swiss theatres. In both tables the overall, the within and the between 

variation in the data is presented. Since the focus of the analysis is the fixed effects 

approach, for the summary statistics the within transformation of the data is 

important. All variables (including the independent variable) display a considerable 

within variation in the data over time. The variables in both tables are divided into

Nevertheless, a test for the significance o f  an attrition indicator in the fixed effects model will be 
considered to check for the possible sample selection bias due to missing observations in the panel. 
For details see Chapter 2, Section 2.5.2  and also Wooldridge (2002).

The number o f  Austrian theatres in the balanced panel reduces to 9 and o f  Swiss theatres to only 3 
theatres.

Such data attrition does not apply for the production function variables. Here zero values have only 
secondary inputs but zero values are allowed in the transcendental production function. In the Cobb- 
Douglas specification o f the production function both the labour and capital input are aggregated and 
therefore zero values are eliminated.
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variables required to estimate the demand function and variables required to estimate 

the production function. In each case statistics for the transformed data (the natural 

log values for the demand function and both the natural log values and squared terms 

for the production function) are presented.

All presented variables are annual data calculated for the yearly theatre 

seasons. The financial data such as disposable income per capita (/), the price o f 

theatre ticket ( p j ,  the capital input variables {Xi, Z,) and the quality variable 

“expenses for decor and costumes per perfonnance” (qs) are presented in EUR for 

Austrian theatres and in CHF for Swiss theatres. In all cases the monetary values 

are deflated for the year 2000. All other remaining variables are presented in real and 

absolute values. The aggregated labour input is calculated in man hours. Additionally, 

for Austrian theatres the labour inputs - artists and secondary labour (also ancillaries) 

are measured as the number o f employees. Other quality variables are indexes created 

using the number o f perfonnances, the number o f new productions and the number of 

artists (see Section 4.2.3.2)

The summary statistics for the variables included in the demand model are 

calculated for both the dependent variable (attendance per capita) and the external 

variables (the disposable income per capita and the number o f tourists) using the 1̂ ' 

matrix specification for Austrian theatres and the 2"̂ * matrix specification for Swiss 

theatres (see Section 4.2.3.3). These specifications are considered the most 

appropriate and they will be empirically tested against other specifications.

In general, most o f the variables for Austrian theatres can be compared with 

the variables presented for Swiss theatres. Furthennore, comparison with the data 

available for German theatres is also possible to some extent (see Chapter 2, Table 

2.12). On average there are in total 245,288 visitors at Austrian theatres and in total 

82,213 visitors at Swiss theatres. In the last instance the level o f output is lower than

The expenses for this quality variable are scaled in 1000 EUR or 1000 CHF.
To estimate the production and demand function models CHF-values were not converted into EUR- 

values because o f the flexible exchange rate o f  CHF. For the comparative analysis in the text the 
current exchange rate (7 CHF=0,63 EUR) is taken.

The only difference is that the variable labour was additionally measured for Austrian theatres as the 
number o f employees and also the number o f tourists was added.
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that produced at Geraian public theatres (151,225 visitors). The attendance in per 

capita terms is the lowest for Swiss theatres and the highest for German theatres. 

More man hours {Xj) are used to produce artistic output at Austrian theatres (827,793) 

in comparison to Swiss theatres (328,660) and Gennan theatres (597,231). The same 

is valid for the capital inputs {X2  and Z2 ) - Austrian theatres spend mostly on the 

capital inputs (ca. 4 Mio EUR) in comparison to Swiss theatres (2.4 Mio EUR). It is 

not possible to compare the usage of capital inputs by Gernian theatres as the 

variables were aggregated differently and the secondary capital input was also 

calculated another way.

The average real ticket price is the highest for Swiss theatres with 48.46 CHF 

(30.38 EUR) against 22.88 EUR for Austrian theatres. In comparison, the ticket price 

for German theatres is only 12.20 EUR. The reason for the lower ticket price at 

Gennan theatres may be that children’s and youth theatre is included. Disposable 

income per capita is the highest for Switzerland and in Gennany is higher than that 

for Austria.

As for the quality variables^®, on average Austrian theatres have the same level 

of innovation (^2 ) and the same level of product differentiation {q4 ) as Swiss theatres 

(about 0.06 for q2  and 3 for 4̂ ). They produce however a much smaller percentage of 

guest performances {qi) than Swiss theatres. Austrian theatres also spend slightly less 

on decor and costumes per performance {q^) than Swiss theatres. As expected, the cast 

size per performance (^5 ) is much lower for Swiss than for Austrian theatres. The 

minimum values for the quality variable qj (guest performances) is equal to zero for 

both Austrian and Swiss theatres as not all theatres give guest performances every

The conclusions can not be drawn from the comparison o f the per capita attendance as the different 
spatial weight matrix specifications for the population were used to calculate this variable.
 ̂ It is not possible to compare the usage o f  capital inputs with German public theatres as the 

variables are aggregated differently and the secondary capital input was calculated in different 
manner.

It should be noted that the disposable income for Swiss theatres was calculated slightly different 
way. For details see Section 4.2.3.4.
^  Although the quality variables are similar to the measures o f  the quality used for German theatres, 
the summary statistics o f  these variables cannot be compared. For example, the differentiation index 
q4 for Austrian and Swiss theatres consists o f  5 indicator variables instead o f  7. Another example is 
the cast size variable ^5 or decor and costumes q .̂ These variables are calculated here using in the 
denominator the number o f  all performances instead o f  the number o f  all productions.
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theatre season. The share o f  zero guest performances is quite high for both Austrian 

and Swiss theatres (33 and 36 per cent, respectively). In contrast, it is rare that 

Geraian theatres stage no guest performances during a given year as for them the 

share equals only 7 per cent. Additionally, according to Table 4.10 for Swiss theatres 

zero values appear not only for guest performances qj but also for the innovation q, as 

not all theatres stage new productions every year (23 per cent o f  all observations) and 

some o f  French spoken Swiss theatres do not employ pennanent ensemble (11 per 

cent o f  all observations). Thus, the minimum absolute values o f  ̂ 2  ^nd q  ̂ are zero for 

these theatres. For this reason the ordinal variables with equal intervals or 

alternatively dummy variables are constructed for the cases when the original quality 

variables are equal to zero in order to reduce the problem o f sample selection bias (see 

Chapter 3, Section 3.4.3) and the impact o f  the new variables is statistically tested.

Further reduction o f  observations applies also to Austrian theatres when two 

variables denoting the number o f  arrivals o f  foreign tourists (/y) and domestic tourists 

(̂ 2) is introduced. This is because o f  the fact that the data on tourists for Austria exist 

only since 1972. For this reason the demand function w ill be estimated separately 

when including the number o f  tourists to compare the results.

4.3.4 Model Estimates

The empirical models o f  Austrian and Swiss theatres given by equation (1) and 

equation (2) in Section 4.3.1 are estimated using the ordinary least squares regression 

both on pooled and transfomied unbalanced panel data for 546 observations for 

Austrian theatres and 506 observations for Swiss theatres. In each case, a test for 

existence o f  the individual effects ( c^) is conducted as w ell as a Hausman test for the

efficiency o f  the fixed effects against the random effects (to test whether Cj is

correlated with ). The specific time fixed effects Xj, are also tested.

B esides, the test for the sample selection bias according to W ooldridge (2002) was performed for 
observations which are m issing for unexplained reasons (see Section 4.3.2  and C hapter 2, 
Section 2 .5 .2) The attrition parameter 5, was  not significant in any o f  the exam ined m odels.
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Production function estimates

The production function for Austrian theatres is estimated using the within (fixed 

effects) estimator with both firm specific and time specific effects. The Hausman test 

with null hypothesis o f  equal variances between fixed effects and random effect 

estimator was rejected in each case at the 1 per cent level. The test o f  the hypothesis 

that the time indicators are jointly equal to zero was rejected at the 1 per cent level. 

The regression results for Austrian theatres are presented in Table 4.11. The results 

for the transcendental functional specification are presented in Columns (1) and (2). 

In these models the labour inputs are split into artists {Xj) and secondary/ancillary 

labour (Z/) and they are calculated using personnel numbers. Columns (3) and (4) 

present the estimation results for the Cobb-Douglas functional specification where the 

labour input is aggregated and measured with man hours. Columns (1) and (3) cover 

the whole period in question and Columns (2) and (4) cover one sub-period. For 

each model the F-test for the hypothesis that all coefficients, except the intercept, are 

equal to zero is presented and in each case is rejected at the 1 per cent level. The 

estimated coefficients are presented with their significance levels and with Huber- 

White heteroskedasticity consistent (robust) standard errors. The secondary capital 

input (Z2) is excluded from the regression equations as it is statistically 

insignificant. This may explain the fact that the secondary capital input variable 

has a weak explanatory power or that the expenses used to calculate these variable 

have no effect on artistic output. Additionally, the Cobb-Douglas function and the

Additionally the F-test that the constant term is equal across individual theatres was rejected 
indicating that pooled OLS would produce inconsistent estimates.

One sub-period was not presented as the estimates for both the Cobb-Douglas function and the 
transcendental function had the expected sign but were mostly not significant.
^  A log-likelihood test for panel data proposed by Greene (2003), with the null hypothesis of 
homoskedasticity rejects at the 1 per cent level. Heteroskedasticity was also confirmed by the White- 
Test on the pooled data and by plotting the residuals and residuals squared against independent 
variables (labour and capital in natural log values) or against fitted values (natural log o f attendance 
per capita).

 ̂ The exclusion o f this variable did not change the results and the explanatory power o f the model. 
Furthermore, the null-hypothesis imposing necessary restrictions that secondary capital does not differ 
from the primary capital X2 in its impact on output was rejected for the transcendental functional 
specification but not for the Cobb-Douglas. However, the results were less significant when including 
the secondary capital also for the latter functional form. Furthermore, not including it in the Cobb- 
Douglas specification enables the comparison of the capital variable with transcendental function.
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transcendental function were tested as non-nested model using a J-Test (see Chapter 

2, Section 2.5.4). However, in this case the 7-testing procedure leads to accept both 

models. This indicates that the data may not be rich enough to discriminate between 

the two hypotheses. Finally, a coefficient for a time-trend (instead of time dummies) 

was introduced similarly to Chapter 2 as a proxy variable for technological progress 

and the time coefficient was always significant and negative (about -0.007).

No differences were found between German spoken and French spoken 

theatres in Switzerland and the production function was estimated for all Swiss 

theatres together. As in the case of Austrian theatres the existence of individual 

effects was confirmed for Swiss theatres and the null hypothesis that the variances 

between fixed effects and random effects estimator are equal, was rejected at the 1 per 

cent level using a Hausman test indicating that within (fixed effects) estimator is the 

only consistent estimator. The main concern was serial correlation within the 

observations in the panel as the production function estimates for the Swiss theatres 

changed their signs and values for different sub-periods. The test for serial correlation 

in the errors of a linear panel data discussed by Wooldridge (2002) was perfonned. 

The null hypothesis that the residuals from the regression of first-differenced 

variables should have an autocorrelation of -0.5 was rejected for every period at the 1 

per cent level. This may hold especially when the number of theatres (N=31) is 

almost equal to the number of periods {T~26). This dominance of time variation in 

the data instead of cross-section variation may lead to autocorrelation problems in the 

time dimension.

Accordingly the production function model for Swiss theatres firstly removes 

the AR (1) component from the error term Uj, (according to Baltagi and Wu (1999))

Hence, the error term for equation (1) given in Section 4.3.1 is respecified to u = p - u  + 7 ,̂ 

which is known as Markov first-order autoregressive scheme, called AR (1) and p  is the first-order 
coefficient of autocorrelation at lag 1.

In comparison, in the model for German theatres the number of units {N=164 or N=178) is much 
greater than the number o f periods (T=13 for the production function or T=40 for the demand 
function).
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before fitting the fixed effects m odel. The estim ates o f  the production function 

were now  stabile for all periods and highly significant. They are presented in Table 

4.12. The results are presented in Colum n (1) for the w hole period and in Columns (2) 

and (3) for tw o sub-periods. For each period the results are presented for both the 

C obb-D ouglas function and the transcendental function with the sam e variables 

included in both functional specifications. In all three colum ns the F-test for the 

hypothesis that all coefficients, except the intercept are equal to zero w as rejected at 1 

the per cent level. The estim ated coefficients are presented with their significance 

levels and standard errors. The secondary capital input (Z2 ) is aggregated together 

with primary capital input {Xj) as both inputs do not differ statistically from their 

impact on output. The coefficien ts o f  the C obb-D ouglas function or, (labour) and gTj 

(capital) are alw ays significant at the 1 per cent level and o f  a positive sign. For the 

transcendental function the parameter in Colum ns (1) and (3) is significant at the 

10 per cent level but in Colum n (2) both /?, and /? 2  have lost their significance. 

Parameters y!?, and ^ 2  alw ays have a negative sign as expected. The Cobb-Douglas 

function can be identified here as nested in the transcendental functional form and 

thus can be easily  compared with the latter. Thus, the transcendental function n o d e l  

delivers higher or the same R-squared (see Table 4 .12) and adjusted R-squared. The 

W ald test o f  the restrictions that the coefficients in the transcendental function

Thus, the data were transformed to remove the AR (1) component after estimating p  and then 
transformed again to obtain the within estimator using the usual procedure for the fixed effects model. 
However, to remove the fixed effects after the AR (1) transformation, the first observation of each 
panel must be dropped (so called Cochrane-Orcutt method).
’ The null hypothesis that the time indicators are jointly equal to zero could not be rejected for Swiss 

theatres. Because o f  the transformation o f  the data to remove the AR (1) component (see Footnote 68) 
the time-trend is not introduced. However, estimating the model on original data the time trend 
coefficient was significant and negative (about -0.014).
™ The White’s test for homoskedasticity on the pooled data could not be rejected but the graphical 
analysis for the pooled data revealed some pattern o f  heteroskedasticity as it was the case for Aistrian 
theatres. However, the non-normality in the panel data may be caused also by the autocorrela:ion in 
the error term for which the production function model is controlled for.

The adjusted R-squared for the three periods presented in Table 4.12 are equal to 0.68, 0.85, 0.67 
for the transcendental function and equal to 0.65, 0.85, 0.57 for the Cobb-Douglas functioi. The 
change in overall and adjusted R-squared was also significant at the 1 per cent level by using an F-test.
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andy 2̂ are jointly zero could be rejected at the 1 per cent level except Column (2) in 

Table 4.12. Thus, the unrestricted model is appropriate.

D em and function estimates

The demand function fox Austrian theatres was estimated using the same procedure as 

for the production function. Thus, the model was estimated using the fixed effects 

with both firm specific and time specific effects. As expected, for Austrian theatres 

the 1®' matrix specification was chosen where the market for each theatre is the federal 

region in which the theatre is located. The matrix specification failed as the 

income variable was dropped completely from the model due to perfect 

multicollinearity with the time indicator variable. The difference in the results for the 

2"̂  matrix specification was small and related mainly to the disposable income 

v a r i a b l e . T h e  estimates o f  the demand fiinction for Austrian theatres are presented 

in Table 4.13 together with their significance levels and with robust standard errors. 

The results are presented in Column (1) for the whole period and for the sub-periods 

in Columns (2) and (3). The null hypothesis o f  the joint significance o f  all coefficients 

was rejected at the 1 per cent level in each case. Coefficients on ticket price (a^)  and 

disposable income (j3^) are stable, significant (m ostly at the 1 per cent level) and o f  

expected sign. The coefficient on the quality variable (product diversification) 

is always significant at the 5 and 10 per cent level. The coefficients on other quality 

variables such as: (i^o''^tion), (scale o f  production) and (decor and

costumes) are mostly significant at 1, 5 or 10 per cent level but not in all sub-periods.

11 Again the null hypothesis of the Hausman test was rejected at the 1 per cent level. The time effects 
were jointly significant and also the F-test for the hypothesis that all coefficients, except the intercept 
are equal to zero was rejected at the 1 per cent level. The White-Test rejects the null hypothesis of 
homoskedastic variances at the 1 per cent level.

In the T"  ̂ specification, the market for regional theatres extends for the whole country. In this 
specification only the income variable was insignificant for one sub-period. This may be true due to 
the fact that an exact distinction between the regional and city theatres in Austria is not possible. For 
the whole period the adjusted R" are 39.69% and 33.00% for the 1®‘ and 2"** matrix specification, 
respectively. For the sub-periods adjusted R~ are 51.80% and 48.37% (first sub-period), 47.89% and 
45.82% (second sub-period) for the 1®* and 2"‘* matrix specification, respectively. On the basis of these 
results the 1*’ specification was chosen.
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They retain however their sign and magnitude. The quahty factor qj (theatre 

reputation) is estimated here as interval variable (44 intervals from 10 per cent to 60 

per cent maximum) because the dummy variable for guest performances was not 

significant and the original variable could lead to a sample selection bias (see also 

Chapter 3, Section 3.4.4). The coefficient for theatre reputation displays always a 

negative sign and is significant mostly at the 10 per cent level. The coefficients for the 

arrivals of foreign ( (J,) and domestic tourists {Sj )  are presented in Column (4) for the 

whole period. They are significant at the 1 per cent level (also for other sub-periods 

not presented here) with 5̂  having a positive sign and Sj having a negative sign.

For Swiss theatres the model was estimated separately for German spoken 

theatres and “guest playhouses” as one group and for French spoken theatres as 

another group. For the Geraian spoken theatres (together with guest playhouses) 

the fixed effects model with firm specific effects but without the time effects was 

chosen. The Hausman test for the hypothesis of no differences between Geraian 

spoken theatres could be rejected for every sub-period at the 5 or 10 per cent level. 

The time effects were jointly insignificant and so they were excluded from the model. 

For French spoken Swiss theatres the Hausman test fails to reject the null hypothesis 

that the random effects estimator is consistent. Thus, it is chosen as it is a more 

efficient estimator than fixed effects estimator in this instance. The null hypothesis 

that there are no individual effects and time effects in the random model could not be 

rejected and the pooled OLS-estimator was considered as optimal. French spoken 

theatres are represented by the companies coming from two cities only (Lausanne and 

Geneva) and therefore it may hold that this group of theatres will have the same 

slopes in the demand function.

For all Swiss theatres the matrix specification was chosen and the market is 

considered the canton in which the theatre is located, the neighbouring cantons and

The analysis o f  the estimates revealed that German spoken theatres and “guest playhouses” do not 
differ. This is due to the fact that the guest playhouses belong to German spoken theatres.

In the random effects model the firm specific effects cj specified in Equation (2) o f  Section 4.3.1 is 
assumed to be random and under the null hypothesis o f  the Breush & Pagan (1990) test the variance o f  
Cj is assumed to be equal to 0.
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also the border sharing cantons of the neighbours, depending on the geographical 

distance. For both Swiss German spoken theatres and French spoken theatres, a 

pattern of heteroskedasticity for the demand variables was not found except from 

singular outliers as depicted graphically in Figures 4.1 and 4.2. This may be also 

due to the fact that the theatres in Switzerland are of similar size and when divided 

into two groups they become more homogenous.

The model estimates for all Swiss theatres are presented in Table 4.14 with 

their significance level and standard errors. The null hypothesis of the joint 

significance of all coefficients was rejected at the 1 per cent level in each case. The 

estimates for German spoken theatres are presented in Columns (l)-(3) and in 

Columns (4)-(6) for French spoken theatres. Columns (1) and (4) present the results 

for the whole period, whereas Coluinns (2), (3), (5) and (6) for the sub-periods. For 

German spoken theatres and “guest playhouses” the ticket price (« ,)  is significant at 

the 1 per cent level in every period and the disposable income {P̂ ) is not significant 

in Column (3). For these theatres the dummies were created for the quality factors q/ 
(guest performances) and q2 (innovation) as the data transfonnation was not 

satisfactory. All coefficients of the quality variables (see Table 4.14) including also 

the dummy variables are significant for at least the whole period but none of them is 

significant for every sub-period. The quality factor cast size was never significant and 

is not presented. The estimates of or, (ticket price) and /?, (disposable income) for 

French spoken theatres have the expected signs and are significant together in 

Columns (4) and (6) whereas a, is significant in all columns. In this case also the 

dummies for guest performances and for innovation were introduced but they have no 

significant effect. Other quality variables are again of a overall low significance level 

for the individual coefficients. The coefficients and for the quality factors

Other two matrix specifications (1*‘ and the 2"‘*) did not differ in the significance levels. The 2"** 
specification had the highest adjusted R ' for German spoken theatres (for the w hole period it is 56.81 
against 66 .64 %, 56.77% ). For French spoken theatres all three specifications delivered the same R- 
squared and the 2"“* specification was chosen to compare the results with German spoken theatres.

The hypothesis o f  hom oskedasticity as w ell as the hypothesis o f  no AR (1) autocorrelation could not 
be rejected for all Sw iss theatres when applying the W hite’s (and also Breusch-Pagan/Godfrey test) 
and the W ooldridge’s test respectively.
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(cast size index measured in 4 intervals from 0.83 to 3.30) and q4 (product 

differentiation) display significant results for at least two time-periods whereas for

quality factor (decor and costumes) is significant in all Columns (4) - (6). The 

reason for the low significance o f the quality coefficients for Swiss theatres could be 

to the loss o f  degrees o f  freedom due to dividing theatres into two separate groups. 

Nevertheless, the null hypothesis that the quality factors are jointly zero was always 

rejected with exception o f Column (3) in Table 4.14 for German spoken theatres.

For both Austrian and Swiss theatres the translog-demand function was found 

to be more appropriate specification than the linear fiinction according the testing 

procedure presented in Chapter 3, Section 3.4.4. It should be also emphasised that the 

stable estimates o f the price coefficient indicate that the price is exogenous and the 

demand function can be estimated as a single equation.

4.3.5 Analysis of Results and Conclusions

Production Structure

To calculate the properties o f  the production technology the estimated coefficients 

from Table 4.11, Column (1) and Column (3) are used for Austrian theatres and from 

Table 4.12, Column (1) for Swiss theatres. An overview o f all properties is presented 

in Table 4.15 and Table 4.16 for Austrian and Swiss theatres, respectively. The 

properties are shown also for both the transcendental and Cobb-Douglas functional 

fonns and are calculated for each observation (at the mean o f the data sample). The 

properties were calculated at the mean o f the data and they are presented as summary 

statistics. At the mean the technology properties estimated using both the 

transcendental production function and the Cobb-Douglas function are similar. This

78 The formulas are calculated using the derivations for the transcendental production function 
presented in Chapter 2, Appendix 2.5. To calculate the properties o f  the Cobb-Douglas function, the 
same formulas for primary inputs can be applied as for the transcendental function by eliminating the 
coefficient ^  and the coefficients y and d from the formulas given in 2.5.
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applies to the marginal product {MP) and its rate o f change, the output elasticities, the 

marginal rate o f technical substitution (MRTS) and the returns to scale.

The results show that the marginal product is positive and diminishing for all 

factors o f production. With regard to the results obtained when estimating the 

transcendental function, the marginal product is positive and decreasing for 73 per 

cent o f all Austrian theatres (69 per cent o f all observations). For Swiss theatres this 

holds for 80 per cent o f all theatres (70 per cent o f all observations).

For Austrian theatres the differences between artists and secondary labour 

(called further ancillary staff) are also examined. The results are in contrast to 

Gernian public theatres where artists were found the most important factor o f 

production. Here artists have higher marginal product {MP) at the mean (0.26) than 

ancillaries (0.20) however the output elasticity o f  artists (0.03) is much lower than 

that o f ancillaries (0.14). On the whole, the aggregated labour input is much more 

important than the capital input for all theatres and it has a inuch higher M P  at the 

mean (0.14 for Austrian theatres and 0.4 or 0.35 for Swiss theatres) than the capital 

input (0.04 for Austrian theatres and 0.081 or 0.085 for Swiss theatres). The same 

applies to the output elasticities for labour (0.31 for Austrian theatres and 0.16 or 0.54 

for Swiss theatres) in contrast to capital (0.05 for Austrian theatres and 0.09 or 0.23 

for Swiss theatres). The same pattern was found for German public theatres - although 

the output elasticities are positive for all inputs, they are never greater than 1.

These findings have further implications in that the value o f  marginal product 

for every input category is never greater than the unit factor costs. The value of 

marginal product and its share in the factor prices is presented in Table 2.17 for both 

Austrian and Swiss theatres. In general, the labour inputs are used to a greater 

excess at Austrian theatres than at Swiss theatres. Nevertheless, the value o f M P  for

The properties cannot be exactly compared for labour input between two functional forms in the 
case o f Austrian theatres. The transcendental function was estimated separately for artists and 
secondary labour using personnel numbers whereas the Cobb-Douglas function was estimated using 
the aggregated labour input measured in man hours.

The value o f  marginal product is calculated by multiplying the marginal product by the average real 
ticket price. The real ticket price is 22.88 EUR for Austrian theatres and 48.46 CHF for Swiss theatres. 
See also Table 2.17.

277



the inputs at both Austrian and Swiss theatres is much higher than the value o f MP 

calculated for German public theatres which at most covered only maximum 8 per 

cent o f  marginal costs. For Austrian theatres artists cover 21 per cent o f marginal 

costs and ancillaries, 16 per cent. For Swiss theatres, the value o f MP  for the 

aggregated labour input equals 32 or 40 per cent o f marginal costs and for Austrian 

theatres it equals 12 per cent. For the aggregated capital input the value o f MP for 

Swiss theatres equals 34 or 41 per cent. As for the primary capital in the case of 

Austrian theatres, the value o f MP covers exactly or almost the factor costs (96 or 100 

per cent). Thus, the decor and costumes (X2) are the only exception as they are not 

used to excess at Austrian theatres which is in contrast to findings for Swiss theatres 

and also German public theatres. However, the differences in the last results must be

interpreted with caution due to the way the primary capital was measured for theatres
82m question.

The returns to scale coefficients A display the same pattern as for German 

theatres and they are always smaller than the constant scalar A for input increases 

(when /1>1) and greater than constant scalar for input decreases (when A< \). Thus, 

there is evidence o f decreasing returns to scale over the whole range o f inputs. For 

example, even if we increase all inputs o f production three-fold, the artistic output 

will only increase by between 20 and 50 per cent for Swiss theatres and between 0 

and 10 per cent for Austrian theatres. This means that for Swiss theatres, output will 

practically not change. The maximum value o f the scale coefficient approaches 

constant returns only in Table 4.16 for Swiss theatres when X is set to equal to 1.25 

or 1.75. It should be noted that in this case the Cobb-Douglas specification is 

appropriate as for this function the pattern o f decreasing returns to scale holds for any

The marginal cost per unit o f  labour is the real wage rate (for Austrian theatres it equals 22.0  and for 
Swiss theatres 35.74). The marginal cost per unit o f  the primary capital for Austrian theatres is the 
capital index and it equals 0.86. The marginal cost per unit o f  aggregated capital input for Swiss 
theatres is the capital index multiplied by 10 and it equals 8.98 because the capital variable was scaled 
appropriately. For details see Table 2.17.

The primary capital variable for Austrian theatres includes only expenses for decor and costumes 
whereas the aggregated capital input for Swiss theatres incorporates all other capital expenses. The 
primary capital input for German public theatres includes besides expenses for decor and costumes 
also other operative expenses see Chapter 2, Section 2.4.2.4.

The same results were found for German public theatres.
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input increase with the degree o f homogeneity (calculated as the sum of the output 

elasticities) equal to 0.36 and 0.77 for Austrian and Swiss theatres, respectively.

The substitutability between the input pairs can be measured using absolute 

M RTS  which in the case o f Austrian and Swiss theatres is always positive and 

decreasing at the mean for all input prices. The positive and diminishing MRTS 

implies that production takes place on the downward sloping and convex part o f 

isoquant. W hereas this property must always hold for the Cobb-Douglas specification, 

the transcendental function can prove it. Figure 4.3 presents the isoquants for input 

pairs for both Austrian and Swiss theatres calculated for the transcendental functional 

specification. The isoquants are similar to that o f German theatres, in that they are 

complete circles or semicircles. However, the mean input values (marked on the 

isoquants with arrows) produce in the economic region. The substitutability 

possibilities for input pairs are better measured with the elasticity o f  substitution 

which, in the case o f Cobb-Douglas specification, will be always one. In contrast, the 

transcendental functional form displays the substitution elasticities that are smaller 

than one for labour - capital in the case o f Swiss theatres (0.54 and only the maximum 

value reaches unity) and in the case o f  Austrian theatres for both artists - capital 

(0.49) and artists - ancillaries (0.61). Therefore, this confinns the findings from 

Chapter 2 that other inputs can not be easily substituted for artists and that labour is 

most substitutable for labour. The greatest elasticity is for ancillaries and capital 

(1.31) indicating that these inputs can be much easier substituted.

On the whole, theatres in Austria reveal a similar production technology to 

those in Switzerland and to theatres in Germany analysed in Chapter 2. Labour inputs 

are the most important factor when producing performing arts at Austrian and Swiss 

theatres. Furthermore, decreasing returns to scale apply over the whole range of 

inputs for all theatres regardless o f the functional specification used. This again 

confirms that performing arts belong to the stable productivity sector with possible 

geographical and population constraint. The negative time trend also indicates no 

possibilities o f technological progress for Austrian and Swiss theatres. Applying the 

flexible transcendental function revealed that the substitution possibilities are not
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equal to one, in particular they are greater than one between secondary labour aid 

primary capital.

Summing up, the estimates o f the transcendental production function and Ihe 

Cobb-Douglas function reveal similar values and signs for the marginal product aid 

its rate of change, output elasticities, MRTS and the returns to scale coefficieit. 

However, the advantage of the transcendental production function is that the varyhg 

substitution elasticities for different factors o f productions can be examined. Tiis 

functional specification is also very useful in examining the percentage of theatres 

which do not act in economic region. Furthermore, the inputs can be split into primary 

and secondary inputs. Such a classification is especially important for the perfonniig 

arts where artists differ from other labour and capital inputs in their impact on outpat. 

The advantage of using the Cobb-Douglas function is its simplicity in the estimation 

procedure. Because this fianction is homogenous a stochastic production fronter 

approach could be used to examine technical efficiency of the theatres. In fact, due to 

the fact that the transcendental production function does not impose restrictions on 

many properties of the technology, it can provide justification of the use of the Colb- 

Douglas function.

Demand factors

Elasticities of demand can be directly obtained from the regression results discussed 

in Section 4.3.4 and presented in Table 4.13 and Table 4.14 for Austrian and Swiss 

theatres, respectively. The law of the demand is again confinned for the performing 

arts as the own price elasticities are significant and negative in all instances. Ihe 

elasticities are always smaller than one and vary between -0.63 and -0.38 for Austran 

theatres and between -0.87 and -0.36 for Swiss theatres. This indicates inelastic 

demand with regard to the ticket price and increasing the price for the ticket at both 

Austrian and Swiss theatres would decrease the attendance less than proportionally. In

Furthermore, for the transcendental production function the returns to scale coefficient can charge 
its magnitude from, for example decreasing values to increasing values. However, this is not found for 
the performing arts in this study.
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general, the own-price elasticities are higher in absolute terms than the price elasticity 

found for German public theatres.

For Austrian theatres the income coefficient is stable and highly significant for 

all examined periods. For Swiss theatres, only German spoken Swiss theatres can 

deliver some stable estimates regarding the income elasticity. For these theatres the 

income effect is always positive and mostly greater than one indicating an income- 

elastic demand. This is in contrast to findings for German public theatres where the 

income-elasticity was slightly below one.*^ However, the income elasticities must be 

interpreted with caution here as the rising income also implies that time-intensive 

leisure activities become more expensive as it was confirmed in Chapter 3 when 

estimating the demand for German public theatres. Therefore, it may be possible that 

the price o f leisure which was not included in the demand models for Austrian and 

Swiss theatres could offset significantly the positive income effect.

As for the quality variables, their impact on theatre attendance differs between 

Austrian and Swiss theatres and also between German and French spoken theatres in 

Switzerland. As for Austrian theatres, the coefficient for innovation index (^2) is 

always positive and mostly significant indicating that more innovative and less 

popular productions are preferred by the audience in Austria. This is in contrast to 

Gemian theatres. The coefficient for index qs is highly significant and negative 

indicating that similarly to German public theatres smaller cast productions are 

preferred. In contrast to German theatres however, the negative sign on the coefficient 

for differentiation index (^4) indicates that the product diversification is not crucial 

and that specialization in rather one product type has positive effect. The guest 

performances (q/) also do not matter in contrast to German theatres as they are o f 

rather low significance and they are even negative. As for decor and costumes (qs) 

they are more important quality indicator for Austrian theatres than for German public 

theatres. Additionally, foreign tourists (//) have important and positive impact on

For French spoken Swiss theatres the income effect is positive and significant only in one sub-period. In 
other two periods is highly insignificant and o f a wrong sign.
*** The income elasticity is also positive and greater than one for French spoken theatres however it is 
significant at the 10 per cent level for two periods and not significant in one sub-period.
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attendance at Austrian theatres. The negative effect o f  domestic tourism (Ẑ ) may 

indicate that local people would rather travel to other regions o f  Austria to take part in 

other leisure activities (for example sport activities) than to visit an opera house.

For Gennan spoken Swiss theatres the innovation indicator {qj) has significant 

and opposite sign to the innovation index found for Austrian theatres. Hence, less 

innovative plays are preferred by the Swiss audience. However, this index is o f  low  

significance. In addition, both differentiation {q4) and decor and costumes {q^) are 

rather not important and o f negative sign. Similar pattern applies to cast size {q^) - not 

significant at all. In contrast to Austrian theatres and in line with German theatres the 

dummy variable for guest performances {qj)  has clearly positive sign and its sem i

elasticity is greater than one for the whole period (see Table 4.14), indicating that an 

increase in the share o f  guest performances by 1 per cent w ill increase attendance by 

1.23 per cent. For French spoken Swiss theatres in contrast to all other theatres the 

quality index for decor and costumes {qs) is the important quality factor and has 

positive effect on attendance. Furthermore, product differentiation (^^) and cast size 

{qs) may have also positive effect for the theatres in question similarly to German 

public theatres. The dummy variable for guest perfonnances is again in this case o f  

low significance and o f  negative sign. The innovation (^2) measured as dummy 

variable cannot be regarded as a quality factor for the theatres in question.

On the whole the results o f  the comparative demand study confirmed the 

results presented for Geraian theatres in Chapter 2 that the demand is own-price 

inelastic, however with income elasticity above one. Furthennore, the quality 

variables are also important for theatres in Austria and Switzerland but they are 

weighted differently. The main important finding in this context is that the quality 

factors may have different impact on the demand in the examined countries. For 

example, the guest perforaiances do not matter for Austrian and Swiss French spoken 

theatres as the reputation factor whereas it is important quality factor for Geraian 

theatres and Gernian spoken Swiss theatres. This may be due to the fact that these 

theatres travel much more across the country to perfonn as guests than Austrian and

g7
The dummy variable in a log-linear model is interpreted as the semi-elasticity.
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French spoken Swiss theatres do. Additionally, whereas for Gernian and Austrian 

theatres small cast productions are preferred, large scale productions have positive 

effect on audience at French spoken Swiss theatres. In Austria, in contrast to other 

countries, theatres specialising in only one form have more attendance than theatres 

producing different arts forms. These and more other examples underline the 

diversification o f the artistic product. With regard to quality the theatres are very 

heterogeneous. The results also indicate fiirther investigation o f the quality factors for 

these theatres. In addition, in this chapter the number o f tourists as socio-demographic 

factor was introduced in the model for Austrian theatres. The results confirmed that 

tourists coming from abroad can have positive impact on the demand for the 

performing arts.
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4A  T A B L E S

Table 4.1 Data Sources and Variables for Production Function

Variable Name Data Description Data source

Artistic output (Y): theatre 
Attendance

Total number o f  visitors during 
yearly theatre season without 
guest attendance except for 
Austrian regional theatres

Theatre R eport,
Deutscher Buhnenverein

1) Austrian theatres: 1969/70- 
2004/05, Table 2, Appendix 1

2) Swiss theatres 1979/80- 
2004/05, Table 2, Appendix 2

Labour Input (Xj): aggregated 
labour input (artistic personnel, 
technicians, administration and 
house staff)

Man-Hours
Calculated by dividing yearly 
personnel expenses by yearly 
wage rate for all sectors in 
Switzerland and by industry 
wage rate for Austria.

Alternative labour measurement 
(applicable only for Austrian 
theatres):

Artists (X/): The total number of 
full-time artists

Secondar}’ Labour Inputs (Zj): 
technical and artistic-technical 
staff, administration and house 
Staff

The number of the employees 
on 1 o f January for every 
yearly theatre season; 
only full employees are taken 
into account, guest artists 
and other part time employees 
(e.g. orchestra members) 
are not included

Theatre Report,
Deutscher Buhnenverein

1) Austrian theatres: 1969/70 
-2004/05, Table 3, Table 4. 
Appendix 1

2) Swiss theatres: 1979/80- 
2004/05, Table 4, Appendix 2.

EcoWin Pro Database

Primary Capital (X^):
Expenses for Decor and Costumes 
(e.g. stage design)

Secondary Capital (Zi):
Expenses on different financial 
projects and value o f capital stock

Non-personnel Expenses 
Deflated with the Whole Sale 
Price Index WPl (Austria) and 
the Implicit Price Deflator GDP 
(Switzerland); adjusted for 
yearly theatre seasons for 
Austrian theatres.
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Table 4.2 Data Sources and Variables for Demand Function

Variable Name Data Description Data Source

Demand for German 
theatre (y): theatre 
attendance per capita

Total number o f  visitors during yearly 
theatre season (total number o f daily 
tickets, together with tickets for guest 
performances and free attendance) 
divided by the population of the relevant 
market*

Theatre Report,
Deutscher Biihnenverein:
1)Austrian theatres: 1969/70 
-2004/05, Table 2.
Appendix 1

2) Swiss theatres 1979/80- 
2004/05, Table 2,
Appendix 2.

Own admission price 
(p j:  Real average 
theatre ticket price

Theatre ticket price calculated by dividing 
the yearly operating theatre revenues 
(adjusted for yearly seasons for Austrian 
theatres) by the number of tickets sold 
(paid attendance) and deflated using the 
Consumer Price Index for Austria and 
Switzerland

Theatre Report,
Deutscher Biihnenverein

1) Austrian theatres; 1969/70 
-2004/05, Table 2. Table 4. 
Appendix I

2) Swiss theatres: 1979/80- 
2004/05, Table 2, Table 4 
Appendix 2.

EcoWin Pro Database

Disposable Income per  
capita (I)

Disposable income o f  the population  in the 
market relevant for every theatre divided 
by the population o f the market relevant 
for particular theatre (weight matrix 
approach specification), deflated with the 
Consumer Price Index and adjusted for 
yearly theatre seasons for both Austrian 
and Swiss theatres (weight matrix 
approach specification)

1) “StatistikAustria" Federal 
Statistics Office, ISIS Data 
Base**, www.statistik.at

2) "Statistik Schweiz" 
(National Accounts of 
Federal Statistics office),

www.bfs.admin.ch/bfs/portal/
de/index/themen.html

EcoWin Pro Database

Quality variable (qi) 
Percentage o f guest 
performances

Quality variable (qz)'- 
The innovation or 
index/Dummy variable

Guest performances divided by the total 
number o f performances or dummy 
variable equal to one if  guest performance 
produced and 0 otherwise

The innovation index The number o f new 
productions divided by the number o f new 
performances or dummy variable equal to 
1 if new production produced and 0 
otherwise

Theatre R eport,
Deutscher Biihnenverein

1) Austrian theatres: 1969/70- 
2004/05, Table 1, Appendix 1

2) Swiss theatres 1979/80- 
2004/05, Table 1, Appendix 2

* The data sources for population are presented together with the data sources for disposable income per capita. 
** Intergriertes Statististisches Informationssystem  (Integrated Statistical Infomiation System).
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Table 4.2 Continued

Variable Name Data Description Data Source

Quality variable (q s)\ 
Average cast size per 
performance in %

The total number o f artists (artistic 
management, solo performers at opera, 
musical drama, chore, ballet and orchestra 
members) divided by the total number of 
performances

Theatre Report,
Deutscher Biihnenverein

1) Austrian theatres: 1969/70- 
2004/05, Table 1. Table 3, 

Appendix I

2) Swiss theatres 1979/80- 
2004/05, Table 1, TableS, 

Appendix 2

Quality variable (q^): 
Product Diversification

5

The sum o f dummy variables ^  ;
k

The indicator variable Diy, takes value 1 if 
the specific art form k  was performed and 
0 otherwise, 5 dummies are considered: 1) 
opera, 2) operetta, musical, 3) children’s 
and youth theatre, 4) ballet, 5) concerts and 
others

The same data sources as for 
variable qi and q2

Quality variable (q;): 
Decor and Costumes 
per performance

Expenses for decor and costumes deflated 
by the WPI (Austria) and by the IPD 
(Switzerland) and divided by the number 
of total performances (excluding guest 
performances)

Theatre Report,
Deutscher Biihnenverein

1) Austrian theatres: 1969/70- 
2004/05, Table 1, Table 4 

Appendix I

2) Swiss theatres 1979/80- 
2004/05, Table 1, Table 4 

Appendix 2

EcoWin Pro Database

Tourists (t): The 
number of tourists per 
capita
(Applicable only fo r  
Austrian theatres)

The number o f either arrivals or the 
overnight stays classified by foreign and 
domestic tourists arriving in the region 
defined as theatre market and divided by 
population o f the relevant market (weight 
matrix approach specification)

‘ 'Statistik A ustria " Federal 
Statistics Office, ISIS Data 
Base
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Table 4.3 Nominal Wage Rate in Austria and Switzerland *

--------------------  Austria Switzerland   Austria Switzerland

Year Theatre Season

1969 3.31 -

1970 3.55 -

1971 3.93 -

1972 4.56 -

1973 5.28 -

1974 5.69 -

1975 6.72 -

1976 7.35 -

1977 7.97 -

1978 8.54 -

1979 9.04 18.88
1980 9.67 19.90
1981 10.43 21.14
1982 11.10 22.62
1983 11.57 23.47
1984 12.19 24.13
1985 12.91 24.88
1986 13.44 25.76
1987 13.85 26.38
1988 14.35 27.30
1989 15.13 28.34
1990 16.24 29.99
1991 17.37 32.08
1992 18.41 33.62
1993 19.15 34.53
1994 19.83 35.01
1995 20.58 35.48
1996 21.12 35.92
1997 21.64 36.09
1998 22.28 36.33
1999 22.82 36.44
2000 23.49 36.91
2001 24.19 37.82
2002 24.81 38.49
2003 25.33 39.04
2004 25.90 39.40
2005 26.69 39.77

1969/70 3.45 -

1970/71 3.77 -

1971/72 4.30 -

1972/73 4.98 -

1973/74 5.52 -

1974/75 6.29 -

1975/76 7.09 -

1976/77 7.71 -

1977/78 8.30 -

1978/79 8.83 -

1979/80 9.41 19.47
1980/81 10.12 20.62
1981/82 10.82 22,00
1982/83 11.38 23.12
1983/84 11.93 23.85
1984/85 12.61 24.57
1985/86 13.22 25.39
1986/87 13.68 26.12
1987/88 14.14 26.92
1988/89 14.80 27.91
1989/90 15.78 29.30
1990/91 16,90 31.21
1991/92 17.98 32.98
1992/93 18.84 34.15
1993/94 19.54 34.81
1994/95 20.26 35.29
1995/96 20.89 35.74
1996/97 21.42 36.02
1997/98 22.02 36.23
1998/99 22.60 36.40
1999/00 23.21 36.72
2000/01 23.90 37.44
2001/02 24.55 38.21
2002/03 25.11 38.81
2003/04 25.66 39.25
2004/05 26.36 39.62

The nominal wage rate is presented for all sectors in econom y (in EUR for Austria and in CHF for Switzerland).
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Table 4.4 Capital Price Indexes

Austria Switzerland

The Wholesales Price Index Implicit1 ne w noiesaies rn c e  index, deflator, GDP (total)
total , ,_______________________________ Index___________________

Theatre Season Year 2000= 100

1969/70 47.7 -

1970/71 50.2 -

1971/72 52.0 -

1972/73 53.4 -

1973/74 58.5 -

1974/75 64.9 -

1975/76 68.3 -

1976/77 71.5 -

1977/78 72.2 -

1978/79 74.0 -

1979/80 79.4 60.2
1980/81 86.0 62.1
1981/82 91.5 66.2
1982/83 91.2 69.3
1983/84 94.5 71.2
1984/85 97.6 73.4
1985/86 95.4 75.5
1986/87 91.1 77.7
1987/88 90.8 79.7
1988/89 91.6 82.0
1989/90 93.8 85.3
1990/91 96.5 89.7
1991/92 95.6 93.1
1992/93 95.4 94.7
1993/94 95.6 96.9
1994/95 97.6 97.5
1995/96 96.4 98.1
1996/97 97.1 98.0
1997/98 97.4 98.1
1998/99 95.8 98.5
1999/00 97.7 99.6
2000/01 101.6 100.6
2001/02 101.1 100.7
2002/03 102.0 101.8
2003/04 105.4 102.6
2004/05 109.5 103.0
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Table 4.5 Austrian Theatres 1969/70-2004/05

Location and Name o f  Theatre Federal Region Id

Baden, Stadttheater Baden N iederosterreich 13

Bregenz, V orarlberger Landestheater V oralberg 14

Graz, Vereinigte Biihnen Graz Steierm ark 8

Innsbruck, T iroler Landestheater Tirol 10

Klagenfurt, Stadttheater K lagenfurt K am ten 12

Linz, Landestheater Linz Oberosterreich 9

Salzburg, Landestheater Salzburg Salzburg 11

Sankt Polten, Theater der Landeshauptstadt N iederosterreich 15

W ien, Burgtheater Region Wien 3

W ien, Inter Thalia Theater Region Wien 18

W ien, Kammerspiele Region Wien 21

W ien, Kleines Theater im Konzerthaus Region Wien 22

W ien, Raimund Theater Region Wien 20

W ien, Staatsoper Region Wien 1

W ien, Theater an der Wien Region Wien 19

W ien, Theater der Jugend Region Wien 4

W ien, Theater in der Josefstadt Region Wien 7

W ien, Vereinigte Biihnen Wien Region Wien 6

Wien, Volkstheater Region Wien 5

W ien, Volksoper Region Wien 2

W ien, W iener Kam m eroper Region Wien 16
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Table 4.6 Swiss Theatres 1979/80-2004/05

Location and Name o f Theatre Canton Id

The producing theatres - German Sw itzerland  

Basel, Theater Basel Basel-Land 1

Bern, Stadttheater Canton Bern 2

Bern, Theater an der Effingerstrasse Canton Bern 3

Biel/Solothum , Ensemble Theater Canton Bem /Solothum 4

Biel/Solothum , O rchestergeselischaft Canton Bem /Solothum 32

Luzem, Luzerner Theater Canton Luzern 5

St. Gallen, Stadttheater Canton Sankt Gallen 6

W interthur, Somm ertheater Canton Zurich 7

W interthur, Theater Kanton Zurich Canton Zurich 8

Zurich, O pem haus Canton Zurich 9

Zurich, Schauspielhaus Canton Zurich 10

Zurich, Theater an der Sihl Canton Zurich 11

The producing theatres - French Sw izterland

Genf, Comedie de Geneve Canton G enf (Geneve) 13

Genf, Grand Theatre Canton G enf (Geneve) 12

Genf, Theatre am Stram Gram Canton G enf (Geneve) 15

Genf, Theatre de Carouge Canton G enf (Geneve) 16

Genf, Theatre des M arionettes Canton G enf (Geneve) 17

Genf, Theatre Le Poche Canton G enf (Geneve) 14

G ivisiez/Fribourg, Theatre des Osses Canton Fribourg 18

La-Chaux-de-Fonds, Theatre Populaire Romand Neuenburg 19

Lausanne, Centre Dramatique W aadt (Vaud) 36

Lausanne, Opera de Lausanne W aadt (Vaud) 20

Lausanne, Theater Del Quel W aadt (Vaud) 35

Lausanne, Theatre Boulimie W aadt (Vaud) 22

Lausanne, Theatre Vidy W aadt (Vaud) 21

Renens, Theatre K leber-M eleau W aadt (Vaud) 23

G astspielhduser

Baden, Kurtheater Aargau 24

Chur, Stadttheater Graubiinden 25

Langenthal, Stadttheater Canton Bern 26

Schaffhausen, Stadttheater Canton Schaffhausen 27

W interthur, Theater am Stadtgarten Canton Zurich 28

Zug, Theater Casino Zug Canton Zug 29
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Table 4.7 Sources of Attrition in the Data Sample for Austrian theatres

No. o f
Location and Name of Theatre Id Year/Season periods without 

observations

Privatised  theatres

Wien, Kleines Theater im Konzerthaus 22 1975/76, 1977/78-2004/05 29

T heatres in tegrated  into another thea tre

Wien, Kammerspiele 21 1986/87-2004/05 19

M erged theatres

Wien. Theater an der Wien 19 15
Wien. Raimundtheater 20 15
Wien, Vereinigte Buhnen Wien 6 1990/91-2004/05 21

T heatres included in the Theatre Report at a later date  or with no explanation for missing observations

Bregenz. Landestheater Bregenz 14 1969/70-1977/78, 
1988/89, 1990/91

11

Salzburg. Landestheater Salzburg 11 1987/88 1

Sankt Piilten, Stadttheater 15 1969/70-1982/83, 1994/95 15

Wien, Theater der Jugend 4 1973/74 4

Wien, Theater der Josenstadt 7 1975/76, 1986/87, 1990/91, 
1991/92, 1996/97

5

Wien, Wiener Kammeroper 16
1969-70-1975/76,
1977/78-2004/05

35

Wien, Inter Thalia Theater 18 1969/70-1987/88,
1990/91-2004/05

34

Wien, Raimundtheater 20 1982/83 1
Wien, Kammerspiele 21 1975/76 1
Wien, Volksoper 5 1976/77-1978/79. 2002/03 4

N um ber of theatres excluded from the sample 0

N um ber of theatres rem aining in the sample 12

Missing observations of theatres rem aining in the sam ple 210
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Table 4.8 Sources of Attrition in the Data Sample for Swiss Theatres

Location and Name o f Theatre Id Year/Season
No. o f periods without 

obserN'ations

New theatres established

Genf. Theatre des Marionettes 17 2002/03 23
Givisiez/Fribourg. Theatre des Osses 18 1996/97, 1999/2000 23
Zurich, Theater an der Sihl 11 1998/99 21

Theatres integrated into another theatre

Biel/Solothum. Ensemble Theater 4 1996/97 1
Biel/Solothum, Orchestergesellschaft 32 1994/95 11

T heatres established from another theatre

Lausanne, Centre Dramatique 36 1987/88-2004/05 20
Lausanne, Theatre Boulimie 22 8
Lausanne, Theatre Vidy 21 8

T heatres included in the Theatre Report at a la ter date or with no explanation for missing observations

Baden, Kurtheater 24 1994/95 16

Biel/Solothum, Orchestergesellschaft 32 1979/80-1985/86 7

Chur, Stadttheater 25 1987/88-1991/92 5

Genf, Comedie de Geneve 13 1982/83, 1983/84, 1985/86 3

Genf, Theatre Le Poche 14
1979/80-1984/85, 1986/87, 

1987/88, 2002/03
9

Genf, Tlieatre am Stram Gram 15 1979/80-1986/87, 1993/94 9

Genf, Theatre de Carouge 16
1979/80, 1980/81, 1982/83- 
1984/85, 1993/00-2001/02

1981/82, 1986/87, 1989/90-

15

La-Chaux-de-Fonds, Theatre Populaire Remand 19 1993/94, 1995/96, 1997/98, 
1998/99, 2002/03-2004/05

14

Langenthal, Stadttheater 26 1994/95 16

Lausanne, Opera de Lausanne 20
1988/89-1990/91,1997/98, 

2003/04, 2004/05
6

Lausanne, Tlieatre Vidy 21
1988/89-1994/95, 
1997/98, 2003/04

9

Lausanne, Theatre Boulimie 22
1988/89-1998/99,
2000/01-2004/05

16

Renens, Tlieatre Kleber-Meleau 23
1979/80-1984/85,
1989/90-1996/97

13

Schaffliausen, Stadttheater 27 1981/82 3

Winterthur, Tlieater am Stadtgarten 28 1983/84 5

Winterthur, Tlieater Kanton Zurich 8 1979/80-1993/94 15

Zug, Tlieater Casino Zug 29 1994/95 24

Theatres excluded from the sample

Lausanne, Theater Del Quel 35 all seasons 26

N um ber o f theatres excluded from the sample 1

N um ber of theatres rem aining in the sample 23

M issing observations of theatres rem aining in the sample 326
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Table 4.9 Summary Statistics, Austrian Theatres (1969/70-2004/05)

Variable Mean Standard
Deviation Minimum Maximum

Variables - the production function

Artistic output (Y) overall 245,288 164,881 20,425 888,411

between 176,385 25,869 636,255

within 45,637 66,898 573,667

Aggregated labour input (X/) overall 872,793 972,549 22,514 4,405,995

between 893,549 24,128 3,749,368

within 224,170 -706,998 1,529,420

The number o f artists (Xj) overall 112.57 83.96 1.00 539.73

between 82.20 1.00 327.50

within 23.82 -26.93 324.80
The number o f technicians, 
administration and house staff/ 
Ancillaries (Zy)

overall

between

213 174

166

10

11

911

581

within 59 16 812

Primary capital (Xt) overall 772,502 1,191,831 1,747 9,656,215

between 796,188 17,711 2,686,614

within 907,332 -1,522,364 7,742,104

Secondary capital (Zt) overall 3,719,429 4,853,212 0 3.17e+07

between 4,083,420 91,943 1.54e+07

within 2,637,511 -7,062,713 2.00e+07

Natural log Y overall 12.1343 0.8224 9.9245 13.6972

between 1.0033 10.1589 13.3518

within 0.1856 11.3420 13.0901
Natural log Xj  (aggregated 
labour input)

overall

between

13.1418 1.0916

1.3610

10.0219

10.0889

15.2985

15.1159

within 0.1568 12.6159 13.6403
Natural log X/  (the number of 
artists)

overall

between

4.3352 1.1038

1.6086

0.0000

0.0000

6.2911

5.7734

within 0.2846 3.4054 5.9700

Natural log AS overall 12.9304 1.1315 7.4656 16.083

between 1.3041 9.7820 14.599

within 0.6207 8.4563 14.953

Ancillaries squared Zi‘ overall 75,769 119,948 100 829,758

between 97,673 128 353,781

within 59,209 -124,348 702,201
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Table 4.9 Continued

Variable Mean Standard
Deviation Minimum Maximum

Secondary capital squared overall 3.73e+07 1.06e+08 0 l.OOe+15

between 7.16e+07 8.49e+09 2.92e+14

within 7.38e+07 -2.33e+14 7.50e+14

Variables - the dem and function

Theatre attendance per overall 0.1963 0.1057 0.0133 0.4935

capita (y) between 0.1125 0.0160 0.3762

within 0.0409 0.0667 0.4483

Real theatre ticket price {p^ overall 22.88 12.56 5.12 94.42

between 10.43 12.26 57.65

within 6.78 4.29 70.59

Disposbale income per overall 10,920 11,652 1,634 51,504

capita (I) between 10,784 1,897 37,550

within 3,187 -4,493 24,874

Guest performances (q i) overall 0.0607 0.1125 0 0.5766

between 0.1005 0 0.4716

within 0.0565 -0.2364 0.5512

Innovation index {qi) overall 0.0571 0.0969 0.0013 1

between 0.0855 0.0024 0.4001

within 0.0764 -0.2996 0.7850

Cast size per performance overall 0.5144 0.6880 0.0033 8.4

between 0.4167 0.0038 1.5638

within 0.5743 -0.9001 7.4738

Diversification index overall 2.9115 1.4547 1 5

between 1.3350 1 4.6944

within 0.6364 0.6615 6.6762

Decor and costumes {q^ overall 2.0607 2.7627 0.0092 23.498

between 1.5891 0.1344 6.2346

within 2.2763 -2.5108 22.415

Foreign Tourists per capita (?/) overall 2.1667 2.4471 0.2298 11.594

(Arrivals) between 2.1957 0.4351 9.6464

within 0.4403 -0.4967 4.1143

Native Tourists per capita {ti) overall 0.6408 0.5859 0.1359 2.8486

(Arrivals) between 0.5334 0.1438 2.2994

within 0.1574 -0.0177 1.1900
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Table 4.9 Continued

Variable Mean Standard
Deviation Minimum Maximum

Natural log y overall -1.8461 0.7688 -4.3235 -0.7062

between 0.9965 -4.1367 -0.9910

within 0.2044 -2.7075 -0.8851

Natural log overall 3.0178 0.4529 1.6339 4.5478

between 0.3763 2.4702 4.0358

within 0.2758 1.9400 4.2617

Natural log I overall 8.7783 1.0031 7.3990 10.849

between 0.9759 7.5434 10.503

within 0.2334 8.1748 9.1385

Natural log qi overall -3.2231 1.3455 -6.9726 -0.5506

between 0.9673 -5.1224 -0.7859

within 0.9084 -5.9899 -0.1673

Natural log overall -3.3575 0.9786 -6.6846 0

between 1.0642 -6.0922 -1.4311

within 0.4719 -6.4956 -0.2892

Natural log overall -1.1402 1.0755 -5.7137 2.1282

between 1.4781 -5.5845 0.4327

within 0.5136 -3.3115 2.5299

Natural log q^ overall 0.9137 0.5916 0 1.6094

between 0.5630 0 1.5341

within 0.2602 -0.0161 2.3943

Natural log qs overall 0.1947 1.0254 -4.6932 3.1569

between 1.0194 -2.0229 1.7429

within 0.6915 -4.1041 3.8229

Natural log tj overall 0.3427 0.8701 -1.4707 2.4505

between 0.7817 -0.8761 2.2568

within 0.2245 -0.2519 0.8396

Natural log ti overall -0.8088 0.8494 -1.9956 1.0468

between 0.8008 -1.9400 0.8262

within 0.2925 -1.4001 -0.1300
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Table 4.10 Summary Statistics, Swiss Theatres (1979/80-2004/05)

Variable Mean Standard
Deviation Minimum Maximum

Variables -  the production function

Artistic output (Y) overall

between

within

82,213 74,127

64,414

20,253

1,760

5,400

-27,082

312,189

245,517

153,961

Labour input (Xj) overall

between

within

328,660 489,136

415,641

100,861

1,772

6,371

-345,247

2,407,552

1,924,131

899,714

Primary Capital (Xj) overall

between

within

959,763 1,213,520

947,578

657,700

7,781

37,644

-1,141,425

1.07e+07

3,316,954

8,316,848

Secondary Capital (Zj) overall

between

within

2,848,283 3,828,807

3,041,667

1,644,397

0

0

-5,536,041

2.54e+07

1.30e+07

1.52e+07

Natural log Y overall

between

within

10.874 1.0102

1.0269

0.3018

7.4731

8.5942

8.6825

12.6514

12.3965

12.0449

Natural log X/ overall

between

within

11.488 1.6859

1.5839

0.3464

7.4797

8.7569

9.8991

14.6941

14.4531

13.3754

Natural log Xj overall

between

within

13.0045 1.3489

1.2650

0.4603

8.9594

10.5156

8.7429

16.1833

14.9551

14.5755

Secondary capital squared Z /■ overall 

between 

within

2.27e+13 6.28e+13

4.11e+13

3.99e+13

0

0

-1.53e+14

6.43e+14

2.03e+14

4.63e+14
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Table 4.10 Continued

Variable Mean
Standard

Deviation
M inimum M axim um

V'ariables - the dem and function

Theatre attendance per overall 0.2307 0.2230 0.0047 1.1377

capita (>') between 0.1895 0.0148 0.7926

within 0.0719 -0.0749 0.5757

Real theatre ticket price (p^) overall 48.46 42.45 12.43 587.68

between 27.62 17.27 118.00

within 32.44 -42.13 525.28

Disposable income per overall 34,048 3,159 27,598 40,694

capita (/) between 2,874 29,497 39,449

within 1,519 29,713 37,050

Guest perform ances { q i ) overall 0.1255 0.2113 0 1

between 0.1739 0 0.7391

within 0.1187 -0.5646 0.6323

Innovation index (9 2 ) overall 0.0495 0.0573 0 0.5

between 0.0377 0 0.1336

within 0.0446 -0.0841 0.4405

Cast size per perform ance {qj) overall 0.2780 0.4893 0 3.2927

between 0.3891 0 1.8995

within 0.1867 -0.8134 2.9345

Diversification index (9 )̂ overall 3.0052 1.6488 1 5

between 1.5599 1 5

within 0.6851 -0.82085 6.812928

Decor and costumes (^5) overall 6.1006 9.8708 0.0865 123.218

between 7.0551 0.3179 31.0263

within 6.2048 -9.9340 98.2927

Natural log y overall -1.9429 1.0308 -5.3656 0.1290

between 1.0517 -4.2101 -0.2654

within 0.3206 -4.1056 -0.7286

Natural log pa overall 3.6799 0.5800 2.5204 6.3762

between 0.4499 2.8189 4.6716

within 0.3724 2.4434 5.9005

297



Table 4.10 Continued

Variable M ean Standard
Deviation M inimum M aximum

Natural log I overall 10.431 0.0931 10.226 10.614

between 0.0838 10.292 10.583

within 0.0453 10.293 10.525

Natural log overall -2.4195 1.3008 -5.8435 0

between 0.9896 -3.6806 -0.5938

within 0.8393 -5.1896 -0.1969

Natural log q 2 overall -2.98 0.6344 -4.9345 -0.6931

between 0.6435 -4.6728 -1.9860

within 0.4024 -4.8512 -1.0314

Natural log qj overall -2.5072 1.8500 -5.5452 1.1917

between 1.7429 -5.4211 0.5963

within 0.5514 -3.8298 0.5099

Natural log q 4 overall 0.9055 0.6659 0 1.6094

between 0.6248 0 1.6094

within 0.2874 -0.6340 2.4263

Natural log qs overall 1.0252 1.2675 -2.4479 4.8140

between 1.1776 -1.2009 3.2893

within 0.5576 -3.4544 3.7858
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Table 4.11 Production Function Estimates for Austrian Theatres

Dependent
Variable 1969/70-2004/05 1981/82-2004/05 1969/70-2004/05 1981/82-2004/05

In 7 (1) (2) (3) (4)

Transcendental fiinction specification Cobb-Douglas specification

In Co 10.3802*** 8.6578*** 7.3940*** 7.0545***
(0.4458) (0.7004) (0.8265) (1.0163)

a, 0.0982** 0.2526*** 0.3122*** 0.3231***
(0.0387) (0.0687) (0.0629) (0.0781)

A -6.50e-07*
(2.80e-07)

-1.33e-06***
(3.56e-07) - -

0.0326* 0.0353* 0.0515*** 0.0635***
(0.0178) (0.0160) (0.1320) (0.0126)

A 2.33e-08**
(8.79e-09)

2.23e-08* 
(9.91e-09) - -

2.02e-06** 1.70e-06*
(6.04e-07) (7.46e-07)

-1.95e-12**
5.77e-13

-1.53e-12*
(6.73e-13) - -

Time effects Yes Yes Yes Yes

R-squared
overall 0.72 0.72 0.77 0.80

F-Statistics
3 jg*** 5.52*** 2 92***

(41 ,484) (29 ,316) (37, 488) (25, 320)

Hausman Test 
Chi-Squared 294.05*** 62.28*** 166.19*** 49.28***

Number of 
observations 546 364 546 364

Robust standard errors in parentheses. *** indicate significance at the 1 per cent level.** and * indicate 
significance at the 5 and 10 per cent level respectively.
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Table 4.12 Production Function Estimates for Swiss Theatres

Dependent Variable 1979/80-2004/05 1979/80-1991/92 1992/93-2004/05

I n r (1) (2) (3)

Cobb-Douglas specification

In Co 1 9471 *** 
(0,0685)

0.5963***
(0.1587)

3.8281***
(0.1238)

0.5351***
(0.0373)

0.4157***
(0.0523)

0.4533***
(0.0447)

« 2
0.2314***

(0.0315)
0.4607***

(0.0533)
0.1485***

(0.0345)

R-squared
overall

0.67 0.87 0.62

F 457.73***
(2.442)

576.25***
(2.171)

183.37***
(2.226)

N um ber o f 
observations 475 195 257

Transcendental fiinction specification

In Co 1.8106***
(0,0656)

0.6304***
(0,1629)

3,1169***
(0.1168)

a, 0.6152***
(0.0409)

0.4101***
(0.0608)

0.5353***
(0.0532)

A -1.37e-06***
(2.25e-07)

-1.73e-07
(3.29e-07)

-1.45e-06***
(3.18e-07)

« 2
0.2130***
(0.0340)

0.4719***
(0.0614)

0.1506***
(0.0348)

A -2.20e-07*
(9.53e-08)

-9,87e-08
(1.31e-07)

-2.76e-08*
(1.35e-08)

R-squared
overall 0.70 0.87 0.67

F-Statistics
260.99*** 
(4, 440)

286.63*** 
(4, 169)

274.81*** 
(4, 440)

N um ber o f 
observations 475 195 257

Fixed effects model with AR (1) disturbance; Standard errors in parentheses. *** indicate significance at the 1 per 
cent level.** and * indicate significance at the 5 and 10 per cent level respectively
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Table 4.13 Demand Function Estimates for Austrian Theatres

D ependen t V ariab le 1969/70-2004/05 1 965 /66-1985/86 1986/87- 2004/05 1972/73-2004/05

In ( 1 ) (2 ) (3) (4)

in  Cq C onstan t
-17 .5862*** -16 .7371*** -11.2552* -17.3078***
(1 .7674) (2 .2895) (5 .2009) (2 .5993)

0!| T icket P rice  {p a )
-0 .3736***
(0 .0622)

-0 .6232***
(0 .0730)

-0 .3339***
(0 .0696)

-0 .3832***
(0 .0674)

Incom e (/)
1 .8734***

(0 .1977)
1.9865***

(0 .2835)
1.0645*

(0 .5808)
1.7897***

(0 .2938)

7 , G u est (9 ;)
-0 .0277** -0 .0178* -0 .0314* -0 .0216*
(0 .0106) (0 .0103) (0 .0149) (0 .0106)

^ 2  Innovation  (172)
0 .0239

(0 .0241)
0 .0941**

(0 .0324)
0.0742**

(0 .0235)
0.0341*

(0 .0229)

^ 3  C ast S ize  ( q j )
-0 .1047***
(0 .0180)

-0 .0240
(0 .0255)

-0 .1109*** 
(0 .0217)

-0 .1082***
(0 .0184)

D ifferen tia tion  ( q ^ )
-0 .0864*
(0 .0454)

-0 .1117**
(0 .0358)

-0 .0924*
(0 .0465)

-0 .0629*
(0 .0462)

7 ;  D ecor &  costum es 0.0332* -0 .0410 0.0680*** 0.0357**

i q s )
(0 .0142) (0 .0259) (0 .0132) (0 .0134)

8 ^  Foreign  T ouris ts 0 .3541***

O i )
(0 .0737)

S j  D om estic  T ouris ts -0 .2995***

( t2)
(0 .0737)

T im e effects Y es Yes Y es Y es

N u m b er o f  
O bserva tions

544 262 282 499

A d j. R - squared 0.44 0.52 0.48 0.42

F -S tatis tics
8.57*** 9.62*** 10.13*** 8.81***

(4 2 ,4 8 1 ) (23, 220) (2 5 ,2 3 9 ) (4 1 ,4 3 7 )

H ausm an  Test 
C h i-Squared

658 .68*** 262.69*** 244 .85*** 312 .33***

Robust standard errors in parentheses. *** indicate significance at the 1 per cent level.** and * indicate 
significance at the 5 and 10 per cent level respectively
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Table 4.14 Demand Function Estimates for Swiss Theatres

Theatres in German Spoken Switzerland (18 Theatres), Fixed Effects Estimation

Dependent Variable 1979/80-2004/05 1979/80-1991/92 1992/93-2004/05

In V (1) (2) (3)

In Cq Constant -8.2240**
(3.0310)

-19.5072***
(4.5034)

-5.4917
(4.3252)

(X̂  Ticket Price (p„)
-0.6004***
(0.0405)

-0.8635***
(0.0839)

-0.6403***
(0.0422)

/?, Income (/)
0.8452**

(0.2984)
2.0268***

(0.3373)
0.5757

(0.4180)

Dummy Guest (</;) 0.2050***
(0.0402)

0.0111
(0.0564)

0.0993*
(0.0439)

Dummy Innovation (9 )̂
-0.1300*
(0.0661)

-0.1357*
(0.0743)

-0.0678
(0.0698)

Differentiation (q^)
-0.0700*
(0.0409)

0.0854*
(0.0355)

-0.0590
(0.0580)

^ 5  D ecor & costumes (qs) -0.1066***
(0.0207)

-0.0033
(0.0350)

0,0285
(0,0233)

Time effects No No No

Number o f  Observations 344 149 195

Adj. R- squared 0.60 0,53 0.61

F-Statistics
79.09*** 24.60*** 45.01***

(6, 320) (6, 130) (6, 171)

Hausman Test 
Chi-Squared

24.17*** 45.29** 3 4  15* * *

Standard errors in parentheses. *** indicate significance at the 1 per cent level.** and * indicate significance at 
the 5 and 10 per cent level respectively
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Table 4.14 Continued

Theatres in French Spoken Switzerland (13 Theatres), Pooled OLS Estimation

Dependent Variable 1979/80-2004/05 1979/80-1991/92 1992/93-2004/05

I n j (4) (5) (6)

In C q  Constant -22.709* 13.261 -23.037*
(8.9015) (13.550) (15.786)

Cf, Ticket Price (p„) -0.4803***
(0.1046)

-0.8709***
(0.1632)

-0.3557**
(0.1175)

Income (7) 2.0113*
(0.8496)

-1.2713
(1.2813)

2.0838*
(I.5I44)

Dummy Guest (qi) -0.0636
(0.0428)

0.0512
(0.1757)

-0.2422*
(0.1433)

Dummy Innovation ((jj) -0.2199
(0.2602)

0.0022
(0.1580)

0.0614
(0.1501)

3̂ Cast Size (qs) 0.5559**
(0.2089)

0.3978
(0.2575)

0.6120**
(0.2039)

Differentiation (q4) 0.2385*
(0.1332)

0.7691***
(0.1469)

-0.1163
(0.1262)

Decor & costumes (qs) 0.4083***
(0,0612)

0.3003***
(0.0731)

0.4017***
(0.0654)

Number of Observations 162 70 92

Adj. R- squared 0.59 0.74 0.53

F-Statistics 34.25*** 29.25*** 15.83***
(7, 154) (7, 62) (7, 85)

Brausch Pagan Test 
Chi-Squared 1.38 0.00 6.35

White’s Test for
Homoskedasticity

Chi-Squared
38.29 25.08 34.13

Standard errors in parentheses. *** indicate significance at the 1 per cent level.** and * indicate significance at 
the 5 and 10 per cent level respectively
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Table 4.15 Properties o f Production Structure - Austrian Theatres

Mean Standard
Deviation

M inimum Maximum

Transcendental function speciflcation

Capital 772502 1191831 747 9656215
Labour* 325775 248141 12000 1328539
Estimated O utput (A ttendance) 240251 121044 90806 912660
Capital-Labour Ratio 0.9260 3.3723 0.0477 61.2499

M arginal product
Artists 0.2636 0.9127 -0.3787 9.1124
Ancillary Labour 0.2019 0.1754 -1.3987 0.3437
Capital 0.0371 0.1310 0.0067 2.4208

A M arginal Product 
Artists -8.8e-05 0.0006 -0.0083 -6.60e-08
A ncillary Labour -6.03e-07 5.66e-07 -2.17e-06 2.38e-09
Primary Capital -4.11e-06 6.22C-05 -0.00134 1.40e-10

Output Elasticity
Artists 0.0250 0.0546 -0.2526 0.0975
Ancillary Labour 0.1352 0.1751 -1.3960 0.2616
Capital 0.0506 0.0278 0.0326 0.2575

M RTS
Artists, Primary Capital 6.1202 14.914 -11.605 123.03
Artists, Ancillaries 1.6844 6.9899 -42.337 51.145
Primary Capital, Ancillaries 0.1632 0.7522 -0.5616 10.808

A M RTS
Artists, Primary Capital -8.1e-05 0.0003 -0.0030 -2.36e-06
Artists, Ancillaries -0.0010 0.0062 -0.0515 3.63e-05
Primary Capital, Ancillaries -1.9E-05 0.0003 -0.0061 l.lO e-06

Partial Substitution E lasticity
Artists, Primary Capital 0.4945 0.4252 -0.1941 1.2847
Artists, Ancillaries 0.6149 0.9350 -1.3158 5.3081
Primary Capital, Ancillaries 1.3086 0.4863 0.0007 3,6465

Returns to Scale Coefficient A

>. = 0.25 0.7241 0.0578 0.5613 1.1392
X = 0.75 0.9359 0.0376 0.8663 1.3080
\ =  1.25 1.0425 0.0584 0.6193 1.1150

1.75 1.0790 0.1980 0.1276 1.3135
>. = 2.00 1.0815 0.2627 0.0426 1.3925
>.= 3.00 1.0418 0.4428 0.0001 1.5220

* The labour input is m easured in personnel num bers which are scaled by 1000 to be com parable with 
capital input.
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Table 4.15 Continued

Mean Standard
Deviation

M inimum M aximum

C obb-Douglas specification

Capital 772502 1191831 747 9656215
Labour 872793 972549 22514 4405995
Estimated O utput (A ttendance) 290613 109849 90788 571419
Capital-Labour Ratio 1.8568 4.7072 0.1171 70.8939

M arginal product
Labour 0.1397 0.1227 0.0239 0.8705
Capital 0.0405 0.1549 0.0014 2.7126
A M arginal Product 
Labour -1.19e-06 3.64e-06 -3.9e-05 -6.32e-09
Capital -6.80e-06 9.96e-05 -0.0021 -2.14e-10

Output Elasticity
Labour 0.3122 0 - -
Capital 0.0514 0 - -

M RTS 6.6607 6.9771 0.0855 51.8056
A M RTS -3e-05 6.45e-05 -0.00062 -l.74e-07

Partial Substitution Elasticity I 0 - -

Returns to Scale Coefficient A
X = 0.25 0.6040 0 - -
X = 0.75 0.9007 0 - -
X= 1.25 1.0845 0 - -
X= 1.75 1.2257 0 - -
X = 2.00 1.2867 0 - -
X = 3.00 1.4911 0 - -
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Table 4.16 Properties of Production Structure -  Swiss Theatres

Mean
Standard
Deviation Minimum M aximum

Transcendental function speciflcation

Capital* 380916 461618 3013 2884117
Labour 328660 489136 1772 2407552
Estimated Output (Attendance) 149547 149027 6808 527435
C apital-Labour Ratio 3.22 4.26 0.19 51.96

M arginal product
Labour 0.4054 0.5047 -0.5775 2.3545
Capital

A M arginal Product
0.0859 0.0960 -0.0678 0.9134

Labour -1.3e-05 3.01e-05 -0.0005 5.82e-07
Capital -2.56e-06 1.38e-05 -0.0002 -1.97e-09

Output Elasticity

Labour 0.1649 0.6701 -2.6832 0.6127
Capital 0.1292 0.1016 -0.4215 0.2123

M RTS 11.313 29.714 -115.990 355.245
A M RTS -0.0001 0.0001 -0.0018 0.0003

Partial Substitution Elasticity 0.5411 0.5110 -2.1375 0.9881

Returns to Scale Coefficient A

X = 0.25 0.6069 0.7160 0.3202 5.7432
>. = 0.75 0.9195 0.2169 0.7904 2.0691
X = 1.25 1.0692 0.1691 0.4581 1.1993
X =  1.75 1.1926 0.4275 0.0878 1.5749
>. = 2.00 1.2496 0.5339 0.0374 1.7536
X = 3.00 1.4546 0.8757 0.0011 2.4232

* The aggregate capital input is appropriately scaled by 10 to be comparable with labour input.
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Table 4.16 Continued

Mean
Standard
Deviation

M inimum Maximum

C obb-Douglas specification

Estim ated Output (A ttendance) 102196 114820 5398 562088

M arginal product
Labour 0.3470 0.2023 0.1068 1.6304
Capital 0.0810 0.0547 0.0136 0.6105

A M arginal Product 

Labour -8.67e-06 2.34e-05 -0.0004 -2.29e-08
Capital -1 .66e-06 8.99e-06 -0,0002 -9.66e-09

O utput Elasticity

Labour 0.5351 0 - -

Capital 0.2314 0 - -

M RTS 7.4433 9.7966 0.4349 120.1698
A M R T S -0.0005 0.0031 -0.0678 -5.53E-07

Partial Substitution Elasticity 1 0 - -

Returns to Scale Coefficient A
X = 0.25 0.3456 0 - -
>.= 0.75 0.8021 0 - -

1.25 1.1865 0 - -
X=  1.75 1.5356 0 - -

X = 2.00 1.7011 0 - -

X = 3 .0 0 2.3211 0 - -
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Table 4.17 Value of Marginal Product

Mean Standard
Deviation Mean Standard

Deviation

Austrian Theatres Swiss Theatres

Marginal costs as factor prices
Wage rate per hour 22.00 4.13 35.74 1.65
Capital index price 0.86 0.16 8.98 1.30

Real ticket price 22.88 12.56 48.46 42.45

Value o f  marginal product as 
marginal revenue product
Transcendental Function
Artists/Labour 4.08 16.03 11.29 31.92
Ancillaries
Capital*

3.65
0.84

6.93
3.51 2.98 6.03

C obb-Douglas Function
Labour 2.68 2.05 14.42 13.16
Capital* 0.88 4.37 3.63 3.91

Value o f  marginal product in % 
o f  factor prices
Transcendental Function
Artists/Labour 20.9 83.4 31.5 88.5
Ancillaries 
Primary Capital

15.8
95.6

32.2
347 34.1 65.8

Cobb-Douglas Function
Labour 12.3 9.9 40.1 36.6
Capital 100.4 431 40.8 42.4

* The capital variable for Austrian theatres includes only the primary capital whereas the capital variable 
for Swiss theatres includes aggregate capital input (primary capital plus secondary capital)
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4 B FIGURES

Figure 4.1 Residuals versus Fitted Values (Iny)? Demand Model, 

Swiss Theatres (1979/80-2004/05)
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Figure 4.2 Scatter Correlation Matrix for Squared Residuals and 

Independent Demand Variables in Natural Logs, Swiss 

Theatres (1979/80-2004/05)*
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Dummy variables for quality qi (theatre reputation) and q2 (innovation) were finally used in the 

demand model for Swiss theatres and these are included in the scatter matrix as categorical 

variables. However, when the variables are calculated as previously defined (thus when using 

the natural log values by ignoring the observations with zero values), no pattern of 

heteroscedasticity was depicted on graph as well for these variables.
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Figure 4.3 Isoquants for Inputs Pairs for Austrian and Swiss Theatres
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CHAPTER 5

CONCLUSIONS

5.1 Main Findings

Production Side

The main findings obtained in the empirical analysis are that the production 

technology in use by German, Austrian and Swiss non-profit theatres is specific and 

differs from technologies relevant for other economic sectors. The main difference is 

that the technological progress is restricted as it is not possible to expand artistic 

output (theatre attendance). This is mainly due to decreasing returns to scale that 

apply to these organisations and hence scale economies are not possible. The capacity 

constraints o f the theatres may present the biggest challenge. The results also suggest 

that the production technology o f theatres is not well-behaved and that non- 

homogenous functional form such as transcendental function can explain better the 

production structure than the standard Cobb-Douglas function. This function enables, 

for example, the differentiation between secondary and primary inputs. It should be 

also emphasised that the examined theatres in Geraiany, Austria and Switzerland are 

economic from the technological point o f view as the marginal product o f the inputs is 

at the mean positive and diminishing. However, the marginal product o f an actor 

playing and o f other theatrical inputs is still very low (which can be measured also 

with output elasticity) indicating limited productivity o f the theatres. Furthermore, the 

value o f marginal product o f the inputs (the marginal product times the realised ticket 

price) is always much smaller than the factor costs (marginal costs in the long run 

production) and it is the smallest for German public theatres. This may be an 

explanation for the fact that theatres in Germany, Austria and Switzerland do not 

behave optimally from the market perspective given their obligation to fulfil other
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non-private benefits connected with the production o f artistic output. Summing up, the 

Hmited productivity o f these enterprises on their supply side is confirmed in this 

study. However, there are also some possibilities to improve economic conditions for 

Gernian, Austrian and Swiss theatres. In particular, the high substitution possibilities 

between secondary capital and other factors o f production (including also artists for 

Gennan public theatres) indicate that there may be opportunities for labour-saving 

technological progress.

Demand Side

The empirical findings suggest that the average price level for theatre ticket is rather 

low and the demand is price-inelastic. Thus, the price can be increased without 

decreasing seriously theatre attendance. Furthermore, the performing arts are time

intensive good and this may have enormous implications on the demand for German, 

Austrian and Swiss theatre. According to the results found for German public theatre, 

the increase in personal income and leisure time nowadays does not imply that theatre 

attendance will increase. This results from the fact that the price o f leisure as a 

complement has a negative effect on the consumption o f the commodity “perfonning 

arts”. An increase in the price o f leisure time (the wage rate adjusted by the 

unemployment rate) decreases the demand for the performing arts more than 

proportionally. In fact the results also suggest that the leisure time is spent on less 

time-intensive recreation services such as for example cinema movies. What is more, 

the increase in the price o f leisure cannot be offset by the positive disposable income 

and the leisure income effect. This fact may also explain the current decrease in 

theatre attendance per capita.

The demand analysis also suggests that there exist objective quality 

characteristics o f artistic output which may influence theatre attendance. The next 

important finding is that the quality factors differ between theatres in their impact on 

demand. For example, theatre touring is found to be an important quality factor for 

Gennan public theatre and Geraian spoken Swiss theatre. The guest perfonnances can 

increase theatre attendance because the capacity constraints can be avoided to some
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extent and also theatre reputation increases. To appropriately plan the theatrical 

productions and to exhaust the available demand for the particular production it is 

important that popular productions are preferred by the audience over more innovative 

productions. For example, in Gennany and in German spoken Switzerland more 

conventional productions that are run for a longer time are demanded in contrast to 

theatres in Austria where more innovative productions are preferred. Finally, the 

product differentiation is also important to focus on specific consumers groups. 

Theatres in Gennany and in French spoken Switzerland producing multi-branch 

theatre can increase attendance more than theatres which specialise in only one art 

forni. These results underline the heterogeneity o f theatres with regard to quality. 

Furthemiore, the objective quality characteristics which belong to the production side 

such as the number o f artists, the expenses for decor and costumes have different 

impact on theatre attendance. Especially in Gennany artistic wages are not an 

indicator for the technical artistic ability. This is also compatible with the findings 

about the production structure that the inputs at these theatres are used to excess.

On the whole, the determinants o f demand are important by interpreting the 

economic problems o f the performing arts organisations. This especially holds when 

the artistic output is produced at the same time as it is consumed and hence the limited 

productivity can be the consequence o f the increase in the price o f leisure time. 

Finding a main driving quality factor could help performing arts organisations to 

increase the attendance number.

5.2 Concluding Comments and Future Research

It should be cknowledged that the non-profit theatres in Gemiany, Austria and 

Switzerland play an important role in maintenance o f cultural heritage and providing 

other non-private benefits coming from the arts. They produce very unique, complex 

and diverse cultural good o f very high quality. Therefore, solutions should be found to 

improve the efficiency o f the theatres from the economic perspective while remaining 

the nature and function o f the performing arts for the society. One possibility to
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overcome this economic problem o f the non-profit theatres in Germany, Austria and 

Switzerland is to change the corporate governance structure to reflect both their 

artistic and economic goals. Theatres should be subject to a new code o f rules and 

provisions in which both artistic and financial goals are set out. Management should 

be obliged to implement the goals and the licence holders should control the 

achievement o f these goals. The municipalities and regions as licence holders o f the 

non-profit and especially the public theatres have extensive control possibilities and 

can also set out the goals for these institutions more precisely. For the exact definition 

o f what these goals should be further research regarding both the productivity and the 

demand factors is indicated.

On the whole, although the production technology can not be changed for the 

performing arts, some demand and productivity factors can be found which may at 

least partly offset the theatres’ losses. Firstly, the productivity in the sector should be 

further analysed with a view to determining the types o f theatres which work well 

from the cost efficiency perspective and where the problem areas lie. The examination 

could be extended by using the data on public subsidies also available in the Theatre 

Reports. The analysis from Chapter 4 confirmed that the production technology can 

be represented by the Cobb-Douglas fiinction for these organisations prior to testing if 

the production takes place in the economic region. Applying this standard functional 

application would allow to analyse to some degree the technical efficiency o f these 

theatres using non-linear econometric methods such as stochastic frontier approach or 

using mathematical programming methods (data envelopment analysis). However, as 

already noted, the overall economic efficiency of the examined theatres is difficult to 

measure as there are no clear objectives for these performing arts organisations which 

could be assessed under efficiency aspects. As for the demand, the analysis o f demand 

factors may help to understand how output can be expanded. Some possible solutions 

to the fact that leisure time is complement for the perfomiing arts could be, for 

example, improving the transport system in the town where a theatre is located in 

order to facilitate commuting to theatre venues. Internet sales o f theatre tickets (this is 

being now introduced by most o f the theatres in Austria and Germany) can also
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decrease the time o f the consumer required to see a play. The market research and the 

knowledge o f price and income elasticities, how artistic quality affects the demand as 

well as the characteristics o f those who visit the theatre may all help to improve the 

economic situation for these organisations. Further investigation into the measurement 

o f  quality is important. One o f such possibilities would be examination o f the 

repertoire for German public theatres. This is possible by extending the data using the 

annual Repertoire Statistics prepared and published by the German Stage Association 

since 1991/92 as a secondary statistical source. This statistics includes the repertoire 

classification (i.e. the name o f the playwright, the title o f the play etc.) which can be 

used as another and more precise objective quality factor.

Concluding, the data for German, Austrian and Swiss non-profit theatres 

provide opportunities to continue the analysis conducted in this thesis. Focusing, for 

example, on a shorter time period or including theatres subsidies or theatres capacity 

as additional variables the productivity and the demand factors for the performing arts 

can be further examined.
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