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1. Introduction

Very many articles have been devoted to a phenomenon that is called Baumol’s disease or Baumol’s paradox. In this thesis only a small part can be taken in consideration.  The ‘disease’ or paradox is about the theory that labour costs will rise without limit in those sectors of the economy where the growth of labour productivity is lagging behind other sectors of economic activity.

The idea of Baumol can be found in an article by Baumol and Bowen [1965] on the cost problems with the performing arts. Baumol develops two years later in an article in The American Economic Review a mathematical model based on four assumptions and makes some predictions on economic activities with minimal growth of labour productivity over the years. This article with the title “Macroeconomics of Unbalanced Growth: The Anatomy of Urban Crisis”, not only presents a theoretical model but gives also an application for governmental costs in urban areas.

Vandermeulen [1968] coins the term “Baumol’s disease” in an ironic article “A Remission from Baumol’s Disease: Ways to Publish More Articles”. Perhaps the use of the word disease has been triggered by the word palliative in the 1967-article of Baumol where het states: “As a consequence efforts to offset these cost increases, while they may succeed temporarily, in the long run are merely palliatives which can have no significant effect on the underlying trends”.

In this thesis the model of Baumol and his assumptions and conclusions will be discussed. Then some contemporaneous critical comments from other economists will be summed up together with comments of the author of this thesis. The comments can be divided in two categories, those that are about the model and its underlying assumptions and secondly on the applicability of the model.

Next we may have a look at the developments since 1967 in economic activities which will be confronted with the theory of Baumol. A short discussion will be devoted to the concept of productivity. 

Based on statisttics for the USA, Triplett and Bosworth have concluded that the disease has been cured. 

We will look into the Dutch situation for making comparisons.

A summary concludes this thesis.

I thank professor Robert Dur very much for his inspiring and challenging remarks and for the help I received from him. 

2. The theory of Baumol

Introduction, dichotomy of activities

William Baumol has written several articles on economics of the performing arts in the 1960s.  Baumol and Bowen [1965] address the phenomenon of the rising costs of live performances by developing a theory that provides an explanation. The article with the title ‘On the Performing Arts: the Anatomy of their Economic Problems may be considered as a preliminary to the more general approach that is exposed in the classic article from 1967 in The American Economic Review that was called ‘Macroeconomics of Unbalanced Growth
: The Anatomy of Urban Crisis’ [Baumol 1967]. 

Baumol and Bowen [1965] discusses the implications of different rates of growth of labour productivity in different sectors of the economy in particular they focus on the performing arts as one of the sectors. As a simplification the authors assume “an economy divided into two sectors: one in which productivity is rising and another where productivity is stable.” (p499) With a numerical example the authors show that in the stable sector the labour costs tend to rise more than in the other sector. The reason for this is that the non-progressive sector has to pay the same wages in order to prevent the employees from moving to a sector where wages are higher. 

In particular in the performing arts it is difficult to improve labour productivity for the same performance. Examples are the constant output per man-hour for a violin player in a Schubert quartet and the number of actors needed for a performance of Henry IV, Part II, a play of Shakespeare that is renowned for its large number of players.

Two years later Baumol [1967] generalizes the theory for all activities in the economy and he develops a mathematical model. He investigates what consequences a significant difference of growth of labour productivity between different areas of economic activity can have. Different activities may have different technological structures if so then it is likely that possibilities for productivity growth also differ. In order to simplify the argument Baumol supposes a dichotomy between the activities that have the structural possibility for growth of the productivity of labour and those that don’t have this possibility. Of course the spectrum is continuous en therefore it is more or less arbitrary where one supposes the line lying that separates the two categories. But the argument of Baumol is a qualitative one and so it does not depend on the exact position of this separation line.

Baumol considers the possibility of the dichotomy as described above as a fundamental premise for his theory. He asserts that the place of a particular activity in the classification depends upon the 

“technological structure, which determines quite definitely whether the productivity of its labor inputs will grow slowly or rapidly.” (p416)

“The basic source of differentiation”, states Baumol, “resides in the role played by labor in the activity.” (p416) The amount of labour that is needed for manufactured goods is of no concern for the buyer of such a product. With many services the case is different as Baumol writes: “there are a number of services in which labor is an end in itself, in which quality is judged directly in terms of amount of labor.” (p416) As an extreme example Baumol gives the live performance of a horn quintet. There is no real productivity increase possible.

Assumptions

Baumol makes use of another three assumptions besides the assumption of separability of activities. Those assumptions are not essential for the argument but only for the sake of a simple presentation. Including the already mentioned first assumption we have:

1. 
There is a dichotomy of economic activities possible based upon the technological structure of an activity.

2. 
Only labour costs are taken into account; other costs are ignored

3. 
The wages in the two sectors of the economy are going up and down together

4. 
Wages rise as rapidly as the output per man hour in the sector where productivity is increasing

The second assumption does simplify the model, the third one is based upon the expectation that if there was a lasting difference in wages between the sectors that in the long term labourers would look for jobs in the more productive sector.

At the last assumption Baumol [1967] comments: “this assumption affects only the magnitude of the absolute price level in our model, and does not influence the relative costs and prices that are the critical elements in the analysis.” (p417)

The model

Let sector 1 be the sector with constant labour productivity and let in sector 2 the output per man hour grow cumulatively at a compounded and constant rate r. For the values of the outputs of the two sectors at time t we then have, taking in account assumptions 1 and 2:

(1)

Y1t = aL1t

(2)

Y2t = bL2tert

L1t and L2t are the quantities of labour that are employed in the two sectors and a and b are constants. Let Wt be the level of wages per man hour that according to assumption 3 is the same in both sectors. Then because of assumption 4 we find:

(3)

Wt=wert

In this equation w is some constant.

Propositions

With the aid of his model Baumol derives four propositions:

1. 
The cost per unit of output of sector 1 (C1) will rise without limit while the cost per unit of sector 2 (C2) will remain constant


Proof: 

C1 = WtL1t / Y1t = wertL1t / aL1t = wert / a

C2 = WtL2t / Y2t = wertL2t / bL2tert = w / b


W, a and b are constants so C2 is constant and C1 → ∞ if t → ∞

2. 
In the model there is a tendency for the outputs of sector 1 to decline or even vanish if the demand for it is not highly inelastic.


Proof


Suppose that the elasticity of demand for the two outputs is unity in terms of prices that are proportionate to costs. Then the relative outlays remain also constant::

C1Y1 / C2Y2 = wertL1t /wertL2t = L1t  / L2t = A (= constant)

Y1 / Y2 = aL1t / bL2tert = aA / bert 

          So the output ratio of the two sectors will tend toward zero

3. 
If the ratio of the outputs of the two sectors is held constant then more and more of the total labour force must be transferred to the non-progressive sector and the amount of labour in the other sector will tend to approach zero


Proof:

(b / c) Y1 / Y2 = L1t / L2tert = K (=constant)


Let L = L1 + L2 be the total labour supply, then

L1 = (L – L1)Kert  or  L1 = Lkert / (1 + Kert)

L2 = L – L1 = L / (1 + Kert)


Then L2 → 0 if  t → ∞ and in this case L1 approaches L

4.
An attempt to achieve balanced growth if the productivity is unbalanced must lead to a declining rate of growth relative to the growth rate of the labour force. So the growth rate of the economy will approach asymptotically zero if productivity in one sector and the total labour force remain constant.


Proof:


Let I be an index of output a weighted average of the output of the two sectors:

I = B1Y1 + B2Y2 = B1aL1 + B2bL2ert


Using the last two formulas of the proof of proposition 3:

I = L (KB1a + B2b) ert/ (1 + Kert) = Rert / (1 + Kert)

dI / dt = R(rert (1 + Kert) – Kre2rt) / (1 + Kert)2 = rRert  / (1 + Kert)2

(dI / dt) / I = r / (1 + Kert)


The rate of growth of output will go to zero if t → ∞

Discussion of the propositions

Baumol sums his analysis up in the following sentence: “If productivity per man hour rises cumulatively in one sector relative to its rate of growth elsewhere in the economy, while wages rise commensurately in all areas, the relative costs in the nonprogressive sectors must inevitably rise, and these costs will rise cumulatively and without limit”

Propositions 2 and 3 seem contradictory, but the difference is the assumption on elasticity of demand. 

Table 1 shows what will happen with an activity or a product depending on the elasticity of demand and if the progressiveness if productivity growth differs between the sectors . Baumol's theory predicts the consequences for the non progressive sector. The consequence for the progressive sector are not clear. The assumption that the size of the total labour force is fixed leads to mirrored effects.

	Table 1



	
	Productivity growth

	
	Stagnant
	Progressive

	Elasticity

of stagnant production
	high
	Product vanishes

(proposition 2)
	Labour supply increases

	
	low
	Growth of employment

(proposition 3)
	Labour supply decreases


Proposition 4 seems to be extraneous to the subject of the paper. There is also no argument given for the implicit assumption of a need to achieve balanced growth. 

Already in the sixties of the twentieth century as Baumol wrote his article, he observed several changes in the society that could be explained by the above theory. An increasing proportion of the labour force went into retailing and the costs of marketing were rising.

The costs of education are also rising and there is no reason to expect that this is temporary, but the demand for education is highly inelastic because the opportunities for attractive jobs depend on education so the demand will not vanish. An activity that almost has disappeared according to Baumol (1967) is the building and utilisation of stately houses

Baumol (1967) discusses several changes in economy and society that may follow from the rise of the costs of stagnant activities and calls finally for attention for the possible threats to quality. In particular he points out that the activities of amateurs offer “... a highly imperfect substitute for the highly polished product that can be supplied by the professional. Also many activities that enrich our existence will disappear.” (p422)

Urban crisis

The second half of the article of Baumol discusses certain cost problems in the large cities. Because of the externalities caused for example by pollution are more burdensome in the cities, wealthy people move to the suburbs with the consequence that de city governments getting more in want of the financial means to solve the problems.

The link with the first part of the article is that the majority of activities of a local government fall in the nonprogressive sector of the economy. So local government has an increasing demand fo money, but the tax payers that can supply the money move out of the cities.

3 Comments on the 1967-paper

Shortly after the 1967 article of Baumol was published, several economists commented on it.

This section contains a short overview of some of those comments.

The case of perfect competition

Baumol [1967] makes implicitly the assumption that improvement of productivity of a certain economic activity will lead to a real rise of the wages for the workers at that activity. Baumol argues that wages and so the cost of labour in all other sectors of the economy will rise accordingly. A perfect wage diffusion as Birch and Cramer [1968] call it.

But let us suppose for the sake of argument that there is perfect competition. . If a firm can produce its products with lower cost through growth of labour productivity it may lower the price of the product to get a competitive advantage. In the case of perfect competition the competitors will be able to cut their costs almost immediately to the same amount. So then the profit of the productivity growth will be absorbed completely by price cuts and no increase of wages will follow. The consequence is that real income of everybody rises also of the workers in the non progressive sector. This would be a case of deflation.

In reality market power is not evenly spread over all producers so there is no completely perfect competition and there will be a mix of increase of real wages and a decrease of real prices for commodities that can be produced more efficiently. But still there is a rise in real income. The cost per unit of product in the stagnant sector may rise as predicted by proposition 1 but this is compensated at least partly, by an increase of real income if consumers are prepared to spend this extra income for the  stagnant product. So the effect on the economy depends on how preferences of consumers adapt to this increase of income. Several authors have pointed at this aspect.

Lynch and Redman

In a comment on Baumol [1967] Lynch and Redman [1968] write that Baumol has overlooked the increase of the real income in his theory. This criticism is in essence the same as above.

A consequence is according to Lynch and Redman [1968] that not all non-progressive goods for which demand is elastic will vanish because of that reason. If the output of a non-progressive sector declines then may this as well be caused by a change in the relative distribution of income. Or the cause might be a shift in demand. The authors ask for more empirical evidence.

Almost the same argument applies according to Lynch and Redman to the second part of Baumol’s article about the urban crisis. If the real income is increasing then with fixed tax rates also the real income of government will increase.

Joan Robinson

Joan Robinson [1969] gives the same argument as above about the real income and she writes: “We may hope that as the wants which commodities satisfy are more and more satiated, the demand for concerts and lectures will rise.” (p632) She also remarks that the cause of the decline of the demand for domestic servants and palaces - Baumol gave these examples to elicit his point - may be the reduction in the inequality of income in modern society compared with previous eras.

In the same journal replies Baumol [1969] that he agrees with Mrs Robinson that the rise in relative cost not necessarily means a rise in real cost. But he claims that his proposition still holds if the real cost of a unit of service is measured by its opportunity costs. The opportunity costs are then the number of manufactures that has to be given up. But this approach demands that the utility of a unit of  a product is proportional to its price and not to its properties. About the inequality of income remarks Baumol that he accepts that there is a mix of causes.

Michael Keren

Michael Keren [1972] arrives at the same kind of conclusion which is based on his claim that proposition 2 is false. He considers the output ratio

Y1 / Y2 = aL1t  / bL2tert = aA / bert    (A=constant)

which tends to zero. Baumol concluded that the output of the nonprogressive sector will tend to zero as stated in proposition 2. But according to Keren the ratio falls not because the nominator decreases but because the denominator is rising. His argument is as follows: “Assume that the total input of labor remains constant: the number of workers employed in each sector would also stay constant, and a constant input of labor produces by equation (1), a constant output in the ‘nonprogressive’ sector.”  Baumol [1972] accepts the argument of Keren as right and admits that he “misinterpreted the rising relative cost of the urban public services to mean that it will become harder for society to provide them.” But Baumol maintains that the basic argument still holds for the increase of the financial problem of the cities. 

Keren not only assumes that the size of the total labour force will remain constant, but also the proportion that works in each sector will remain constant. Other authors think that it is more likely that the proportion of the labour force that works in the nonprogressive sector will rise. This will be discussed in a later section

Dean A. Worcester Jr

Dean Worcester [1968] states that Baumol concentrates too much on price and income elasticities of goods in the non-progressive sector and that he should have introduced a specific community indifference curve. Most likely is that such a curve is non-linear.

Contrary to proposition 2 the most likely conclusion in the opinion of Worcester [1968] is that in the end the whole labour force will be active in the non-progressive sector and without decrease of production in this sector 

David Bradford

Bradford [1969] presents four propositions that are “more-or-less opposing” (p292) the four propositions from Baumol. In his analysis the author concentrates on the production possibilities that are available in the model society.

The opposing propositions are:

1. 
Through time the cost per unit of sector 2 relative to that of sector 1, will fall to zero in the limit, while the set of feasible output combinations will continually expand.

2. 
By maintaining a constant proportion between expenditures on the two goods (at current prices), individuals can purchase a constant amount of Y1 and an ever growing amount of Y2. The assumption of a constant ratio uses Baumol [1967] in his proof of proposition 2. Bradford [1969] comes to a different result

3. 
It seems unlikely that individuals (or society collectively) will choose a balanced expansion path in a world of unbalanced productivity change.

4. 
As long as any ceiling, however close to 1 (but less than 1), is placed on the fraction of the labour force allocated to the lagging sector, the average rate of growth of real output per man over the long run will equal the maximum sustainable level, which is the rate of growth of productivity in sector 2.

If the total labour force is fixed and the production in sector 1 does not change over time then the production possibility frontier will move outward. To explain this, take

Y1 = aL, Y2 = bLert

Then the production possibility frontier is a straight line that intercepts the Y1-axis in aL and the Y2-axis in bLert. Obviously the intercept with the Y1-axis does not move if the size of the labour force is constant but the other endpoint will move over time to infinity, which means that the production possibilities will also move to infinity. This analysis leads to the first and the second proposition. The third proposition is not a proposition that can be derived from the model, but is just common sense.

After the discussion of the above cited propositions criticises Bradford single-factor assumption of Baumol. An implication of this assumption is the production possibility frontier being a straight line which means that the marginal rate of transformation between both outputs is independent of the proportions in which they are produced. With multi-factor production a curved line is expected and then it is no longer possible to speak of the cost of one commodity in terms of another where on the frontier this calculation has to be made. Because of this Bradford concludes that the single-factor assumption is not an “innocent” one.

Baumol [1972] replies that he has made an error by interpreting that the rising relative cost of public services will mean that they become harder to provide. His objective was to explain the rising costs of the output of the “non-progressive industries” and even if the quality of services may rise it does not completely explain the rise of costs.

Synopsis

In the introduction of Baumol [1967] the author writes: “There are some economic forces so powerful that they constantly break through all barriers erected for their suppression.” The force in this case is the labour cost increase for economic activities that are nonprogressive in their technological structure. But in the real economy there are several forces working that might have the same power or even be stronger. One may be the shift of preference of the consumers. With the rise of real income there may be working a kind of generalisation of Engel’s law. Joan Robinson points at that phenomenon. In the next section this aspect will be discussed more in length.

The comments criticise the conclusions of Baumol (e.g. Lynch and Redman, Keren, Bradford), or the authors think the model is too much simplified and therefore not complete.  Joan Robinson points at changes in the inequality in income. Birch and Cramer think that perfect wage diffusion, - by one of the forces that “breaks through all barriers” - will not take place or be less important if only a small portion of the labour force will get a rise of wage. According to Worcester the model should be extended by a community indifference curve. Bradford assumes that there will be a shift in the labour force to the non-progressive sector and the production possibilities of the total labour force being the barrier.

4. Growth of Labour Productivity

The essence of the theory of Baumol is that unbalanced labour productivity growth will cause activities that show little or no growth to become luxury goods or vanish completely. For falsifying this theory measurement of productivity and productivity growth for both sectors is needed.

In the next chapter will be argued that the classification is not stable: a non-progressive activity may become progressive. As in chapter 2 a progressive activity has the ability for labour productivity growth and for a non-progressive activity labour productivity is deemed to be stagnant. This chapter discusses some aspects of productivity growth and the measurement of it. There are many interesting aspects of productivity and the literature on the subject is abundant, so we have to confine ourselves to some global remarks. The important point is that falsification or verification of the predictions of the model as far as they are related to productivity are far from straightforward.

The effects that are predicted by Baumol are typical long term effects. The advantage of considering a long period is that steady trends are with more ease distinguished than on the short term. A disadvantage is that the ceteris paribus assumption is less valid. So perhaps measurements in different time periods are not comparable because they measure different things. Maybe the classification of the activities change, time may bring new methods of production and new products.

In the next chapter we will discuss some of these aspects, in this chapter we pay attention at a phenomenon that is called the productivity paradox. 

The consequence of the ambiguities is that there is room for different positions and conclusions on the subject. As we shall see below it is believed by some people that the Baumol disease is non-existent e.g. Tyler Cowen [1996]; others are convinced it has been cured e.g. Tripplett [2003]; or it remains with us e.g. Baumol [1985].

In this chapter we confine ourselves to productivity and productivity growth meaning labour productivity and growth of labour productivity except for a small section on multifactor productivity and because of the technology as a factor of interest.

Definition

The intuitive definition of productivity is the number of products per unit of input and of productivity growth is the increase of the number of products per unit of input. This is easily measured by just counting the outputs on two different moments of time keeping the input constant.

But measuring productivity growth in general and also as needed for verification of the theory of Baumol is much more complicated than this description as can be learned form OECD [2001], a 156-page manual for the ‘Measurement of Aggregate and Industry-level Productivity Growth’ as the subtitle reads.

From the definition follows that measurement of labour productivity requires measurement of the labour input and the measurement of output. Labour input is best measured as number of hours worked but it is not easy to get good estimates. “The quality of hours-worked estimates, and their degree of international comparability, are not always clear.” (p39) Alternatives for hours-worked are full-time equivalents and hours paid.

Measuring the input

An important aspect is what labour input is taken into consideration.  As a comment on the 1967-article Bell [1968] pointed at the fact that growth of productivity can be realised by shifting part of the labour to the consumer, whose labour is not in the statistics and so a productivity increase might be fake because part of the labour is hidden for measurement. Because of the interesting views of professor Bell we will give some extra attention to her article.

Bell[1968] makes two major comments on the article of Baumol.  First she says that economists are preoccupied with production and thus neglect the consumer. Not only the technology of production but also the technology of consumption is important for the opportunities for increase of productivity. Bell uses the barbershop and the activity of shaving as an example.

The activity of a barbershop is a service where the end product are man hours, alluding at the definition Baumol has given. A characteristic is that consumption is at the same moment as the production, so increase of labour productivity does not seem very feasible. The advent of razors for use by the consumer has moved part of the activity of a barber to the consumer, but this is not counted as an improvement of the labour productivity of the barbershop.

The technology of consuming has radically changed. There are more activities where this change of the technology of consumption hide productivity growth from statistics. Examples of the shift of labour input from producer to consumer are self-service restaurants and super markets. The effect is that the price of commodities may decrease in money terms, but the consumer has to input labour himself.

A second comment of Bell is about the unit of measure. The marketing and the efforts of retailers in giving their advice to consumers, which are service activities whose costs are only counted in numbers of products sold and not in cost of hours worked.

Bell [1968] says that one has to be cautious in comparing growth between good-producing and service-producing firms:  “if it were possible to quantify consumer satisfaction the output of both goods and services could be measured in comparable terms and then productivity, defined as a ratio of labour input to utility, could be compared among industries or sectors of economy.” (p884

Bell puts two important questions: firstly is the increase of labour productivity in the traditional sense a good measure for progression and secondly is the traditional measure for productivity the right one?

The first one addresses the question if substitution that replaces labour of the producer by labour of the consumer is an increase in labour productivity. The second one is a more fundamental question, how do we define and measure progression.

An important point of the analysis of Baumol remains untouched. That is the prediction that activities that are not inelastic will disappear. Elasticity of demand may depend on the feasibility of a substitute. The comments of Bell give the impression that she thinks that there will always  or at least most of the time a substitute that provides an increase in labour productivity.

Measuring the output

Output must be measured in money terms to be able to compare or aggregate different activities. But what if a product is substituted for the same price with a more powerful device?  One of the important characteristics of the revolutionary development of information and communication technology is that it has been responsible for the bulk of the productivity growth.

[image: image1.wmf]As we can see in the figure
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’s Law the power of computing devices has shown a spectacular growth in the recent decades. The impact is present in three areas: the computer as a consumer commodity, the computer that controls other products, e.g. motor cars, washing machines, microwave ovens etc. and thirdly  the computer that controls industrial production processes. A fourth application is the use of knowledge databases that substitute an activity that was considered typical in the human domain, the intellectual activities.

A problem in measuring productivity growth is that not only the number of products produced increases, but also the quality and functionality of devices improve. Are the latter changes to be considered as productivity growth? As far as the improved technology is used in production processes the productivity increase may be measured but in the other applications it is not quite clear.

If the consumer does value the increase of the quality and is prepared to pay a higher price then this may give room for a higher wage for the labourer which can be measured as a productivity increase. But from everyday experience we know that although personal computing devices become more powerful and deliver better quality the prices rather fall than go up.

An important aspect of the quality improvement of many machines and domestic appliances is less or even no need for maintenance and repair. This leads to lower total cost of ownership of the products. So from a consumers point of view it is a productivity increase. From the side of the producer this can be considered as a fall of demand for a service activity. Baumol chooses according to his definitions that the activity of maintenance and repair is nonprogressive, but it does not vanish because of the high costs as Baumol predicts but because it is no longer needed as a consequence of a technological improvement of linked product. Baumol chooses apparently for the view of the producer, not the consumer.

Baumol characterises some activities, that are nonprogressive, as activities where ‘labour is the end product’. He uses this description for the performing arts with the example of the live performance of the horn quintet or a string quartet. Baumol excludes in this way the possibility of productivity growth for performances of arts. But we think that it is better to take in account the consumer. If a concert is given for an audience of 1000 then the labour productivity is twice as high as with an audience of 500. 

And by recording the concert on CD the audience can be extended far more.

The performance that is recorded can better be considered as the development of the product - as rehearsals no doubt are - comparable with the writing of a book. The live performance may function as a marketing instrument, so the cost or part of it will be covered by the sale of the CD’s

S-curve

Baumol assumes exponential growth for the progressive sector. Maybe this is true during a long period for the aggregate productivity but it is well known that in many instances an S-curve best describes a development path. It is the development path of most if not all biological growth processes. The S-curve shows at the beginning a period of slow growth, then a period of exponential growth and at the end slows the growth down and will ultimately tend to zero.

The curve is well known in innovation processes. So technological breakthroughs give a boost to the growth, which carries on for some time because many small improvements are made to the new technology and after some time there is stabilisation. The total of economic growth is an aggregate of several of those innovations, but they do not come all at the same time although often linked to each other, so it may last long on macro-level.

The second report to the Club of Rome, ‘Mankind at the turning point’, Mesarović [1974], supposes that the S-curve will be followed naturally by a coherent system. The growth of parts of a system that are interdependent will be influenced by other parts. So the authors find it most likely that the economy as a whole will follow a path that will tend to a S-curve. This does support more or less proposition 4.

If it is correct that the S-curve is everywhere then the classification in two sectors is not stable. Activities may move from one sector to the other. Baumol himself introduces a third sector - see the next chapter -, but does that solve the problem?

Multifactor Productivity (MFP)

Baumol simplifies his model by assuming that the only production factor is labour. In the Multifactor Productivity - also called Total Factor Productivity (TAP)- , three factors determine productivity and productivity growth, which are labour, capital and the residual factor which is attributed to the technology. In the last few decades intermediate inputs have become more important and they  function often as the fourth factor in the models. 

The effects of the development of the information technology on productivity are not evident from the data. This is particularly true for data from before 1990. The so called productivity paradox that is ascribed to Solow, says that “computers are everywhere except in the economic statistics”. Many articles have been written on this subject with diverse explanations. The explanation of Brynjolfsson [1996] is: “... IS spending may lead to increases in product quality or variety which tend to be overlooked in the aggregate statistics, even if they increase output at the firm-level.” (p 541). The study of Brynjolfsson and Hitt [1996] on the impact of Information Systems (IS) spending for 367 large firms over the years 1987 to 1991 indicates a statistically significant contribution to firm output.

5. Between 1967 and 2013

Almost half a century has passed since Baumol observed the problem of rising cost in the performing arts and developed his theory. Very many changes took place in this period, in society in general but in particular in the technology of producing and of the products themselves. By far most important is the development of what today is called Information and Communication Technology, ICT. Computers are used for mostly routine tasks that can be described completely and unambiguously but there are also applications, e.g. automatic identity checks, that are not quite that straightforward.

In this chapter we shall discuss some major developments that are directly or indirectly connected with Baumol’s disease. We will discuss

$ 
technological developments that caused productivity growth and made possible the advent of many new products

$ 
productivity improvements in activities that were considered stagnant in the sixties. 

$ 
the expansion of the services sector and the relative growth of employment in that sector.

But first we pay attention to a modification of the model by Baumol himself.

Baumol’s adaptation of the model

In 1985 Baumol et al published an article titled ‘Unbalanced Growth Revisited: Asymptotic Stagnancy and New Evidence’ [Baumol 1985]. A modification of the model is presented based on empirical evidence. A third category of activities is introduced in addition to  the categories of “progressive” and “stagnant” activities. The new category “asymptotically stagnant” uses, in fairly fixed proportions some inputs from the progressive sector and some from the stagnant sector. The empirical evidence leads to five observations:

1. 
There is little shift, in real terms, in output shares between manufacturing and the services with time and with increasing wealth.

2. 
There was a rise in relative prices and share of total expense on the services with the passage of time and with increased industrialisation.

3. 
The service sector contains the most progressive and the most stagnant activities

4. 
The labour force in the US has been absorbed predominantly by the stagnant subsector of the services rather than the services as a whole

5. 
Television broadcasting and electronic data processing are examples of asymptotically stagnant activities

The authors claim that the observations 2 and 4 are predicted by the model. They do not state explicitly which model is meant, the first from Baumol [1967] or the extended model, but the wording of observation 4 points at the extended model. Observation 5 is about the new category, for which the empirical budget and cost patterns  are found consistent with the model.

Table 2 contains data on productivity growth for 14 sectors of the economy in the USA between 1947 en 1976. The average annual rates  can be found in the column GPO/L or Gross Product Originating per person employed. For comparison the growth in GDP of the USA over the same period is added

	Table 2

	Average annual rate of productivity Growth by sector in the USA 1947-1976

	
	Industry
	GPO/L
	Stagnant (Y/N)

	1
	Agriculture
	3.59
	N

	2
	Mining
	2.70
	N

	3
	Construction
	1.66
	N

	4
	Manufacturing-Durables
	2.52
	N

	5
	Manufacturing-Nondurables
	3.21
	N

	6
	Transportation and Warehousing
	1.74
	N

	7
	Communication and Broadcasting
	5.42
	N

	8
	Utilities
	4.96
	N

	9
	Trade
	2.17
	N

	10
	Finance and Insurance
	0.50
	Y

	11
	Real Estate
	2.72
	N

	12
	General Services
	0.93
	Y

	13
	Government Enterprises
	-0.51
	Y

	14
	Government Industry
	0.31
	Y

	
	GDP
	2.16
	


 Source: BEA, The National Income and Product Accounts of the United States, 1929-76, extracted from Baumol [1985]

From the data in table 2, the authors conclude that “although there is a fairly wide spread in sectoral rates, that there also appears a sharp break between the construction sector at 1.66 percent and the narrowly defined 'general services' sector at 0.93 percent.”  So they conclude that services, finance and insurance, government industry and government enterprises are the stagnant sectors. Noteworthy is that three of the service sectors are counted among the progressive sectors; they are : communications, trade and real estate.

As  an illustration of  observation 1 and 2 the authors show two graphs from Summers [1985] with linear regressions of the share of expenditures devoted to services against the index of real GDP per capita, the first one with not adjusted prices and the second one for adjusted prices. The data are from 1975 from a sample of 34 countries ranging from very poor to highly industrialised.

Figure 2
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Source: Summers [1985] extracted from Baumol [1985] (p812,813)

The graphs are considered as “suggestive support” for the model. The second
 figure shows that the real share of services of GDP is roughly constant among countries whereas according to the first figure the nominal share of services is rising with GDP per capita
. The authors find the results “completely consistent” with the model.

We make the note that the model of Baumol is about a development over time in the same economy while the graphs are for the same point in time but for different economies. The tacit assumption is that GDP per capita is the marker  for the phase the economy is in, ignoring mutual influences and social and cultural differences. 

Observation 3 leads to an adaptation of the model by adding a third category of activities which the authors call asymptotically stagnant. On examples as given in observation 5 they state: “... that we think of as outstandingly progressive, but whose progressivity, [...] carries the seeds of its own destruction.”  (p807) The definition of the added category is as follows: “A pure asymptotically stagnant activity is one that uses in fixed proportions one group of inputs produced by progressive activities and another set of inputs produced by stagnant activities.” (p807)

Table 3 contains the percentages of persons employed in each of the three categories that Baumol [1985] distinguishes. This table compares the percentages from 1947 with those in 1976. It is clear there there has been a shift in this period of labour from the progressive non-service sectors to the stagnant sectors. This is in accordance with proposition 3 of chapter 2.

	Table 3

	Percentage of persons employed per group of sectors in 1947 and 1976 in USA

	
	1947
	1976

	Stagnant sectors
	27.6
	41.2

	Progressive services
	21.3
	22.5

	Other progressive sectors
	51.1
	36.3


 Source: Baumol 1985

The original model is an oversimplification of reality as the authors admit, but it may be a subject for dispute whether the extension makes much difference in that respect. Firstly, the extension is defined in terms of the original model and secondly the observation  3 can  be interpreted as well as a shift of part of the activities from one category to the other, viz nonprogressive or stagnant activities did move over time to the progressive sector. 

Such a shift is also conceivable in the opposite direction, cf S-curve developments that lead to stagnation after a period of growth. Because of further development of ICT it is quite likely that in due time very many if not all activities which are stagnant today will become progressive in future.

Baumol [1985]  takes again the view of the producer as does Baumol [1967], whereas the consumers view may lead to other and also valid insights of interest as has been argued by Bell [1968]

Technology

A revolutionary technological change manifested itself in the seventies of the twentieth century. The invention of the integrated circuit dates back to around 1950, but the miniaturisation and large scale integration that started in the seventies were the real boost for the technological revolution that took place in recent decades and is still going on. Large volumes of data storage with very small access times became available and so digitising of analogue phenomena became possible and could be realised in practice for moderate costs. All analogue phenomena could now be stored and transmitted in the same way. Ongoing miniaturisation made it possible to process big masses of data in short time and so activities that were considered to be the exclusive domain of the human brain can be simulated in a reliable way by machines. The miniaturisation and increase in processing power created the possibility for flexible control of equipment even of very small devices.

Several activities that were in the stagnant category took advantage of the new information technology by which they became progressive. Examples are retailing by webshops, speeding up of communicating with e-mail, easy copying and assembling advisory reports from components, digital invoicing and payment, computer aided design, education.

In Peneder[2003] the advent of so called knowledge-based services is observed. Because of the availability of large storage capacity with fast access it has become feasible to store knowledge and experience in such a way that it is easily accessible and the user of the knowledge can get direct assistance from the computer for optimal use of it. In this way many service activities that needed qualified labour can be used by a greater public that lacks the qualifications that were needed before for the same kind of activity. This is another example of the change in the technology of consuming as pointed at by Bell [1968].

The progress of the information and communication technology in the recent decades was hard to foresee in the sixties. So it is quite understandable that Baumol assumed that the possibilities for productivity improvement were an intrinsic characteristic of an activity. But the advancement of information technology did not only cause the growth in productivity in the sector that Baumol considered progressive, but also was responsible for the shift several activities that seemed deemed to stay nonprogressive because of the inherent technological barriers, to the progressive category.

The sector of industrial production has made quite some progress in designing production processes that hardly need human labour any more or even no human labour at all. Robots are everywhere in use for assembling tangible products. Even supervising tasks have been trusted to computers. So in some activities the ratio Y / L has become meaningless.

But then the other costs that Baumol neglects in his model will become important. Cost of capital,raw materials, intermediate inputs, R&D-costs and the costs of marketing and retailing have to be covered. From a consumers point of view all these costs are connected to the product he has to pay for

The labour market

If the labour productivity grows and the demand does not grow with the same pace as is expected then the demand for labour in the progressive sector will fall and so a larger portion of the labour force will move to the nonprogressive sector. 

Taking Engel’s law
 into account the rise of demand for food will slow down relative to the growth of real income. And it is probable that the demand for other common commodities will behave in line with Engel’s law. So because of this reason it is to be expected that the output of a part of the progressive sector will stay behind relatively with regard to the nonprogressive sector. This means that employment in the progressive sector will fall and the above mentioned move in the labour market takes place. In 2003 accounted the service sector for 70% of total employment in the OECD area and is still growing according to OECD [2005].

Table 4 is an excerpt from a  table published by OECD that gives information on the shares of labour for three sectors of the economy, agriculture, industry and services. The data for the ten OECD countries with highest share of labour in the services in 2005 are shown and also the average for the G7, the EU15 and total OECD. The table with all of the OECD countries can be found in the appendix B.
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% change Composition

Industry Services

2005  2005/95 2005 1995 2005 1995 2005 1995

Belgium 4235 14,0 2,0 2,4 24,7 26,4 73,3 71,1

France 24392 11,1 3,5 4,6 22,6 26,3 73,9 69,1

Australia 9987 21,3 3,6 5,0 21,0 22,8 75,3 72,2

Canada 16170 21,6 2,7 4,1 22,0 22,0 75,3 74,0

Norway 2274 11,1 3,3 5,2 20,9 23,4 75,8 71,4

Sweden 4263 6,9 2,0 3,1 22,0 25,9 76,0 71,0

United Kingdom 28035 10,0 1,4 2,1 22,2 27,3 76,4 70,7

Netherlands 7877 15,2 3,1 3,7 20,3 22,6 76,6 73,7

United States 141730 13,5 1,6 2,9 19,8 24,0 78,6 73,1

Luxembourg 306 42,3 1,3 2,1 19,1 27,5 79,7 70,4

G7 332378 8,7 2,6 3,9 23,7 28,5 73,7 67,7

EU15 166791 12,6 3,7 5,1 26,5 30,4 69,8 64,5

OECD total 517236 11,1 5,7 8,5 24,8 28,1 69,5 63,5

Total, 

thousands

Agriculture, forestry and 

fishing


Source: OECD

In all OECD countries the share of the labour force that is active in the services sector is increasing. The share of the other two categories is decreasing except for Turkey and Mexico where the agriculture still is relatively more important, although it diminishes in favour of the sector industry that has a share that increases a little over the ten-year period.

The labour productivity in the agriculture has grown after World War II because of large scale mechanisation. But the food consumption did not grow proportionally (cf Engel's law) so less labour was needed in that sector which caused a shift of the labour force to industrial production. Mechanisation and automation caused in turn considerable growth of the labour productivity in the industry. This  has apparently led to a shift from this sector to the services sector.

In the most developed countries of the OECD already more than 70% was working in 1995 in the services sector. It looks that the shift from industry to services already was going on for several years. We do not have earlier data for OECD countries, but it is likely that in the last half of the twentieth century there has been a significant growth of the service sector. Indications for this can be found in table 3 from which  can be derived that in 1947 less than 50% of the US labour force was working in the services sector. The same is true for the less developed countries of the OECD in 1995 and 2005. 

Care must be taken when comparing the absolute figures; maybe the definitions for the service sector differ in the various datasets but a trend is no doubt present.

In chapter 3 it is argued that the real costs of the nonprogressive sector as share of the income  do not have to rise, but because of inflation the nominal prices will go up in that sector and more than in the progressive sector.  This may have caused the illusion of rising real prices or preferences may have been changed, which ever the cause was, there certainly has been a pressure in certain labour intensive activities to decrease the costs. At least the cost for the consumer products. We see that there is a trend for musical performances to use big stadiums or other large facilities to be able to extend the audience such that more consumers will share the costs. Or stage plays are modified such that less players are needed. For example Romeo and Juliett as written by Shakespeare has 26 different parts and some years ago it was played by 12 actors. More examples of this phenomenon can easily be found

6. Is Baumol's disease real?

Several authors have expressed their doubts about the predictions of Baumol or about the existence of the disease at all. Or maybe they consider the disease as a temporal problem. Cowen does not believe in the existence of Baumol’s disease, Triplett and Bosworth think the disease has been cured by new technology that caused increase of labour productivity in the services sector.

In this chapter we will discuss some of the comments the sceptics have made and pay some attention to the prediction of diminishing growth to a limit value of zero.

The disease is fictitious(?)

Cowen [1996] explains why he does not believe in the cost disease in particular not for the performing arts. His arguments are threefold:

1. The income effect will be stronger than the substitution effect with regard to the demand for live performances even if costs are rising. Consumption of live performance has grown, e.g. in the US the number of symphony orchestras has risen from 58 to nearly 300 in the 25-year period from 1965 to 1990 and for opera companies the corresponding numbers are 27 and 150 (data from Bolton, 1992, p 266)

2. Reproduction of performances has become possible for low costs. The technology of this reproduction has significantly improved over time. Production should be measured in consumption units and not in production units.

3. All production processes involve some irreducible amount of labour. The innovation that brings new or enhanced products will involve human creativity. So all activities will be stagnant in the end.

The disease has been cured(?)

Triplett and Bosworth [2002] have performed a broad survey of the productivity growth in several industries in the USA between 1973 and 1995 en after 1995, The year 1995 is important because the growth of productivity is much steeper after 1995 than in the period before 1995. The latter shows an average yearly growth of 1.3% en the former 2.6%.  See the graph on the next page.

The authors give as a possible explanation for the break point in 1995 that the statistics on economic parameters may be more accurate after that year than before. They do not try to find an explanation in a change in technology. We want to mention possible explanations based on two major technological breakthroughs. 

Firstly, the World Wide Web, the inevntion of Tim Berners Lee of CERN, proliferated significantly in the early nineties. It facilitated faster access to a large and ever growing amount of data. Many service activities depend on information and if takes less effort to get the necessary data then labour productivity will grow in that sector. The second important technological breakthrough was the discovery of the Giant Magnetoresistance (GMR) in 1988 by Nobel prize laureates Albert Fert and Peter Grünberg, a discovery which made a spectacular increase of fast accessible storage capacity on magnetic discs possible. Many new applications became feasible. Among those new features are certainly important those that are categorised as Artificial Intelligence (AI). AI programs typically need a large amount of storage and of computing power. In particular in the service industry this kind of programs maybe responsible for growth of labour productivity.

Figure 3
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A third reason that explains part of the acceleration of the labour productivity is the contribution of the Security and Commodity Brokerage activities. This remarkable growth is suspected to be an artefact caused by the measurement method. The authors agree with the opinion of Stiroh.

A fourth explanation for the acceleration after 1995 may be the so called internet bubble. The real economy is complex and  short term actors do have their influence which can obscure the long term trends if viewed from a short distance in time. We suppose however that the authors were not aware of the internet bubble at the moment of writing their article. 

Triplett and Bosworth compare four studies on the same subject and also perform their own survey based on data of the US Bureau of Economic Analysis (BEA). They focus on the services industries in three periods of time: 1977-1995, 1987-1995 and 1995-2000. The second time interval is contained in the first one. For five of the 27 service industries no relevant data are available for the first period. The table in the appendix C provides the detailed data on labour productivity growth for all 27 industries and also a comparison between the most recent period and the other two.

Table 5 contains the averages for all 27 and for the 22 for which data are available back to 1977 respectively. The authors give four sets of averages, unweighted, weighted by output, weighted by value added and weighted by employment. They also give the averages excluding the Security and Commodity Brokers. In that case the first three averages fall by about 25% but the average weighted by employment falls less than 10%. This leads to the conclusion that the level of employment in the mentioned industry is relatively low, the impact is therefore quite low and so the Security en Commodity brokers sector is not excluded from the table.

	Table 5

	Average Growth of Labour Productivity in the Service Industry

Weighted by Employment

	
	
	
	
	Acceleration 1995-2000, relative to:

	
	1977-1995
	1987-1995
	1995-2000
	1977-1995
	1987-1995

	27 industries
	
	1.5
	2.6
	n.a.
	1.1

	22 industries
	0.8
	1.3
	2.5
	1.7
	1.2


Source: Triplett [2002]

From table 5 can be seen that the service industries have shown significant labour productivity growth between 1995 and 2000. From this Triplett and Bosworth conclude that service industries do not suffer of Baumol’s Disease any more. Maybe these industries never were sick at all, they write.

Declining growth rate

The first three propositions of Baumol [1967] make some predictions about the so-called non-progressive or stagnant sector of the economy. The fourth is about the total economy so it is beside the main issue of the theory but is also superfluous.

The fourth proposition ran as follows: An attempt to achieve balanced growth if the productivity is unbalanced must lead to a declining rate of growth relative to the growth rate of the labour force. So the growth rate of the economy will approach asymptotically zero if productivity in one sector and the total labour force remain constant.

The argument that proposition 4 is superfluous is as follows: Baumol [1967] assumes that the growth rate of productivity is constant. Very likely is a positive value assumed, although the argument we want to make is also valid for a negative value. The conclusion of proposition 4 is then true independent of the other assumptions of the model and of the fourth proposition.

Our argument is based on the fact that the size of the economy must be limited. Resources are limited, as is for example is argued in Meadows [1972] and in Mesarović [1974].

Let P0 > 0 be the productivity at the beginning of year 0 and gt  > -1 be the growth rate in year t then the productivity at  the end of year n will be

Pn = P0 * Π (1+gt)  for t = 0, 1, …, n

Taking the logarithm we get

ln Pn = ln P0 + Σ ln (1+gt), t = 0, 1, …, n

If  Pn  converges then ln Pn also converges. A necessary, though not sufficient, condition for this convergence is ln (1+gt) → 0 for t → ∞, which implies gt → 0.

The conclusion is that convergence of the growth of the economy toward zero provides no support for  the assumptions of proposition 4.

To be complete: Theoretically it is possible that the size of the economy does not converge. Because of the possibility of negative growth for some time it may have the shape of a wave that stays between a finite upper and a lower limit. The latter is of course positive.

At the end of this section we want to mention two articles that deny more ore less the fourth proposition:

Oulton [2001] argues that the proposition is correct for an economy that produces only final outputs, but in the case of use of intermediate inputs the aggregate productivity growth may rather rise than fall.  The structure of economy is nowadays such that firms use a lot more intermediate inputs than they used to do. So it is valid to consider this, but the conclusion depends on the methods of measuring and defining productivity. In the perspective of growth on the level of the total economy of a country it is irrelevant if the production of intermediate products is situated within or without the firm that produces the end product.

Pugno [2003] claims that “the decline of aggregate economic growth can be alleviated, or even reversed”  by “endogenising households' preferences, assuming that they favour services insofar as income rises”  and “endogenising income growth by considering that several services contribute to the formation of human capital.”

Pugno [2003] addresses questions in relation with viewing the developments from the consumers point of view. Bell [1968] talks about the technology of consumption that has to be taken into consideration. 

7. The Netherlands

In this chapter we discuss some developments in the Dutch economy. Firstly we shall examine productivity and secondly employment in a variety of sectors in the Netherlands in the period since Baumol published his observations.

Productivity

The next graphs are show the productivity growth between 1970 en 2000 in the Dutch industry. Both graphs are taken from Van der Wiel [2001], a paper of the Netherlands Bureau for Economic Policy Analysis that discusses the impact of ICT on productivity growth in the Netherlands.

From the first can be seen that the trend for aggregate productivity growth shows a steady decline from 1970 to 1995. The productivity growth is still positive. The decline may be caused by increase of the weight of the stagnant sector or a slowdown of the labour productivity growth in the progressive sector..

Figure 4a. Trends in Dutch labour productivity growth market sector, 1970-2000

[image: image7.emf]Source: Van der Wiel [2001]

From 1995 the trend line is almost horizontal. The second graph suggests the explanation. This graph shows the trend for what the author classifies as ICT-intensive industry. For our purpose it is not very important which industries are member of this category, the interesting point is that use of new technology can give a boost to productivity growth and that it not an inherent and unchangeable quality of an activity is that allows for labour productivity increase.

It is obvious that in the aggregation there are activities for which the productivity growth accelerated because of use of IT.  This growth was more than average as can be concluded from a comparison of both graphs.

Figure 4b.  Productivity trend in Dutch ICT-intensive industry from 1970 to 2000

[image: image8.emf]Source: Van der Wiel [2001]

The acceleration of the productivity growth for the ICT-intensive industries is in line with the findings of Triplett and Bosworth [2002] for the productivity growth in the USA as is mentioned in chapter 6. But Van der Wiel [2001] observes that the labour productivity growth in the Netherlands in the second half of the 1990s is less than in the EU and less than in the USA.  The labour productivity growth in ICT producing firms and heavy users of ICT is in the Netherlands better than in the USA, but in the other parts of the services sector the Dutch firms lag behind the USA and other OECD countries. Probably investments in ICT by those Dutch firms were too low compared with firms in other countries.

Labour force

In chapter 5 table 4 from OECD showed that the Netherlands belong to the top of the list of countries with the highest share of labourers in the services sector. This chapter analyses the developments in the Netherlands in more depth.

The Dutch statistical agency, CBS, publishes detailed Labour Accounts as a part of the National Accounts. The time series starts in 1969, approximately the year that Baumol started the discussion about the cost disease. The series that we used ends in 2012, so quite recently. The data for 2011 and 2012 are not yet final, but four our purpose, which is to search for long time trends they are accurate enough. The graph in Figure 5 confirms this assumption.

Table 6 starts with a comparison of some numbers in the first and the last year of the time period under consideration.  It has been discussed in a preceding chapter that one of the ways to absorb an increase of labour productivity is an increase of leisure time or time for non-paid activities. The data support that this component is present. The population, and so the total number of consumers, has grown by 31% whereas the total number of annual  worked hours has risen with 21%. That is 10 percentage points less. So not all productivity increase has been translated in  more consumption but partly in more leisure time.

	Table 6

	
	1969
	2012
	Percentage of change

	Total population (× 1000)
	12798
	16730
	31%

	Employed labour force (× 1000)
	5365
	8682
	62%

	   Female (× 1000)
	1515
	4082
	169%

	   Male (× 1000)
	3850
	4600
	19%

	Total annual worked hours ( × 1.000.000)
	9900
	12015
	21%

	Hours per employed person per annum
	1845
	1384
	-25%

	   Female
	1483
	1103
	-26%

	   Male
	1988
	1633
	-18%


Source: CBS

Although for our purpose not very important we discerned in this table between the female and the male labour force. The male labour force has become smaller relative to the total population and there has been a large increase in female participation. The decrease of the number of hours worked per person and per annum is mainly caused by the increased participation of women. Possibly women spend more hours on non-paid labour than men. 

Still the number of paid labour hours for men has also decreased with 18%. Perhaps the non paid extra time was partly spent for the extra effort that has been shifted from producer to consumer as noticed by Bell [1968] who called it a change in the technology of consumption. Examples of that shift are self-service shops and self-service restaurants, gathering of information from the internet as substitute for the counselling by a salesman in person.

Employment

The percentages in the table 4 in chapter 5 were based on the number of persons employed. Here the  percentages are calculated as the number of hours worked in a particular sector divided by the total number of hours worked in a particular year. This is a slightly better measure although the difference is not very significant. It is a conceptually better measure because the jobs may differ in size. 

The OECD discerns three categories, 

1. Agriculture, foresting and fishing

2. Industry

3. Services

The graph in figure 5 shows the development of those three categories in the Netherlands. On the horizontal axis is the time in years from 1969 to 2012 and on the vertical axis the annual hours worked in each sector are given as a fraction of total annual hours worked. The classification is about the same as in the tables of the OECD. 

The primary sector in the graph consists of agriculture, forestry, fishery and mining. The services sector consists of financial services, business services, government, education, health care, trade and transport, hotel and catering industry and other services. Later on the services will be split up. 
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% change Composition

Industry Services

2005  2005/95 2005 1995 2005 1995 2005 1995

Australia 9987 21,3 3,6 5,0 21,0 22,8 75,3 72,2

Austria 3814 2,3 5,5 7,5 27,6 32,3 66,9 60,3

Belgium 4235 14,0 2,0 2,4 24,7 26,4 73,3 71,1

Canada 16170 21,6 2,7 4,1 22,0 22,0 75,3 74,0

Czech Republic 4749 -3,2 4,0 6,6 39,6 42,2 56,4 51,1

Denmark 2704 5,4 3,1 4,4 24,1 27,4 72,8 68,1

Finland 2392 14,4 4,8 8,1 25,9 27,3 69,3 64,5

France 24392 11,1 3,5 4,6 22,6 26,3 73,9 69,1

Germany 36185 1,1 2,4 3,1 30,0 36,3 67,6 60,5

Greece 4382 14,7 12,4 20,4 22,4 23,2 65,2 56,4

Hungary 3856 7,9 5,0 8,3 32,8 33,5 62,2 58,2

Iceland 161 13,4 6,5 9,5 21,6 24,7 71,9 65,8

Ireland 1922 51,1 5,9 11,7 27,9 28,3 66,2 59,9

Italy 22306 12,4 4,2 6,7 31,1 34,1 64,6 59,2

Japan3 63560 -1,6 4,4 5,7 27,9 33,6 67,6 60,8

Korea3 22856 12,0 7,9 11,8 26,9 33,4 65,2 54,8

Luxembourg 306 42,3 1,3 2,1 19,1 27,5 79,7 70,4

Mexico 40455 25,8 14,7 23,4 27,2 21,7 58,1 55,0

Netherlands 7877 15,2 3,1 3,7 20,3 22,6 76,6 73,7

New Zealand 2073 22,2 7,1 9,7 22,0 25,1 70,8 65,2

Norway 2274 11,1 3,3 5,2 20,9 23,4 75,8 71,4

Poland 14116 -4,6 17,4 22,6 29,2 32,0 53,4 45,4

Portugal 5094 16,2 11,9 11,6 30,8 32,3 57,3 56,1

Slovak Republic 2216 3,2 4,7 9,2 38,8 38,9 56,5 51,9

Spain 18883 51,5 5,3 8,9 29,9 30,2 64,8 60,9

Sweden 4263 6,9 2,0 3,1 22,0 25,9 76,0 71,0

Switzerland 4196 6,0 3,8 4,4 23,7 28,6 72,5 66,9

Turkey 22046 7,1 29,5 44,1 24,7 22,0 45,8 33,9

United Kingdom 28035 10,0 1,4 2,1 22,2 27,3 76,4 70,7

United States 141730 13,5 1,6 2,9 19,8 24,0 78,6 73,1

G7 332378 8,7 2,6 3,9 23,7 28,5 73,7 67,7

EU15 166791 12,6 3,7 5,1 26,5 30,4 69,8 64,5

OECD total 517236 11,1 5,7 8,5 24,8 28,1 69,5 63,5

Total, 

thousands

Agriculture, forestry and 

fishing


Source: CBS

In the primary sector the percentage has fallen from 7.6% in 1969 to 3.6% in 2012, so the relative number of annual labour hours in this sector is halved in 43 years.  In the  industry sector the same trend can be seen, it goes from 35.7% to 18.4% in the same period. The shift of labour from both sectors to the services sector is quite obvious. The services sector was already in 1969 good for more than half of the paid hours (56.7%) and this fraction went up to 78.0%.

Business services get separate attention in figure 6. In the years from 1993 to about 1996 the steady increase of the relative number of hours worked in the business services sector accelerated. Kox [2001] observes that the growth of the business services was larger than the growth of the market services.

As the most important cause of this growth is found the ongoing outsourcing of specialised in-house service activities from 1993 onwards. Kox [2001] mentions as the arguments for outsourcing:

· concentrating of management attention at the core business

· making fixed costs variable eg overhead costs 

· [image: image10.emf]costs of specialised firms may be lower because of economy of scale

Source: CBS

The effect is that stagnant in-house activities are outsourced with the intention that the firm can focus on the innovation and productivity growth of the core products and with the assumption that concentration of the stagnant activities brings some productivity increase. Outsourcing may in this way lead to better opportunities for the labour productivity growth in a firm, because labour input is substituted by intermediate inputs. The demand for these intermediate inputs is probably very inelastic, which means that on macro-level there is not much of a change in productivity unless this concentration of specialised activities really brings opportunities for labour productivity growth.

Figures 7 and 8 show a subdivision of the services sector.

Source: CBS

Figure 7 shows that employment in the financial services has increased in the Netherlands between 1969 and 1987 but then followed stabilisation and a new revival in the second half of the 1990s. We have encountered  already more than once that there was a breakpoint in 1995. Since this breakpoint manifests itself  in several surveys that are based on different data sets the remark of Triplett and Bosworth [2002] that it is caused by change of measurement is probably not right. See also chapter 6.

[image: image11.emf]1

9

6

9

1

9

7

0

1

9

7

1

1

9

7

2

1

9

7

3

1

9

7

4

1

9

7

5

1

9

7

6

1

9

7

7

1

9

7

8

1

9

7

9

1

9

8

0

1

9

8

1

1

9

8

2

1

9

8

3

1

9

8

4

1

9

8

5

1

9

8

6

1

9

8

7

1

9

8

8

1

9

8

9

1

9

9

0

1

9

9

1

1

9

9

2

1

9

9

3

1

9

9

4

1

9

9

5

1

9

9

6

1

9

9

7

1

9

9

8

1

9

9

9

2

0

0

0

2

0

0

1

2

0

0

2

2

0

0

3

2

0

0

4

2

0

0

5

2

0

0

6

2

0

0

7

2

0

0

8

2

0

0

9

2

0

1

0

2

0

1

1

2

0

1

2

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Figure 5

Annual labour hours

Services

Industry

Primary sector

Years

Share of total annual labour hours

Source: CBS

Figure 7 shows in later years a slight decline which may be caused by the productivity growth caused by use of more ICT, eg internet banking. 

The information and communication sector consists of book publishing firms, film, radio and TV, Telecommunication, and IT and information services. This sector has had a boost in employment in the 1990s, typically starting in 1995, with a slow decline later on.

The employment in the hotel and catering business has grown in the early 1990s. This is probably caused by a change in behaviour of consumers, but there is no clear link with Baumol's theory.
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In figure 8 can be seen that the employment in health care significantly increases, first in the 1970s and again after 2000. Health care is highly price inelastic, so the theory of Baumol seems applicable. Of course the change of the health care system that has taken place around 2005 has had its impact. This system inevitably leads to higher costs and more employed people because the people who decide over the treatment, the physician and the patient do not have to pay the bill directly. The tyranny of small decisions as described by Kahn [1966] is quite likely the cause that patients assume that their decisions do not  influence their costs.

The decline of the curve for the government can be explained by the privatisations of government agencies in the 1980s and 1990s. This was also one of the causes of the increase of the business services, see figure 6.

The number of hours worked in education is stable because the demand for education is stable. This is caused by the Dutch circumstances. The Netherlands have compulsory education up to the age of eighteen and the generous contribution of government for the education of the people above eighteen makes education relatively cheap. A decline in fertility will probably give the inverse impulse to demand. But if the composition of the population becomes stationary then the relative demand  will become stable again.

The development of the employment in the trade sector and the transport and storage sector is not shown in a graph. The lines would be almost horizontal. The level of employment stays for the first sector almost constant at about 17% and the same is true for the second at a level of 6% of the total number of annual hours worked. 
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Because the performing arts were the major trigger for Baumol to develop his theory we want to see how the employment opportunities have been in this sector in the Netherlands. Figure 9 is shows the development over the recent 43 years:

Source: CBS

Contrary to what Baumol expects there is a substantial rise of employment in the area of the arts, although it  remains a very small sector. The volume is in the order of a half percent of the total worked hours. 

There are two periods of growth, 1969 to 1987 and 1992 to 1998. Perhaps the grants of the government for the arts were more generous in these periods.

This kind of growth has also been signalled in the USA by Cowen [1996] see chapter 6. The difference between the two countries is that in the Netherlands the subsidies are primarily provided by the government while in the USA predominantly private funds are needed.

About Baumol’s predictions

The evidence from developments in the Netherlands confirms some of the predictions of Baumol. The services sector has grown and in particular the business services and the health care. In both cases the de

mand is inelastic. Health care is a special case because the demand is growing faster than income. Some ten years ago the health care absorbed 9% of the GDP and that has gone up to about 12%. The explanation for this rise is not simply that health care is stagnant. It is more plausible that the change of the system of financing the health care caused the change.

But the growth of employment in the financial services seems to comply with the theory of Baumol. In the 1970s it is a stagnant activity and because the demand of banking facilities and insurances is inelastic the employment grows later on and then causes IT an extra increase of the productivity in this sector but after that the level of employment decreases. This can be explained by the fact that this sector has become a progressive sector as far as labour productivity is concerned, so less labour is needed

The outsourcing of governmental and the business services activities may be interpreted as consequences of Baumol’s disease. The first one because many governmental activities became too expensive and in some cases it was expected that competition would increase productivity. In the second case the concentration of specialised services was thought to bring also efficiency gains.

One remark about the decreasing growth percentage of GDP in the Netherlands. This seems to confirm the fourth proposition of Baumol. But as has been argued in chapter 6 there is another plausible explanation.

8 Summary

In the previous chapters the assumptions of Baumol [1967] for the model and the predictions derived from his model have been discussed and criticised. This chapter summarises some of the observations and conclusions.

Baumol [1967] assumes that with respect to labour productivity some economic activities inherently are progressive and others inherently stagnant. This assumption has proved to be wrong. New technology made it possible for stagnant activities to become progressive. In particular the ICT not only has accelerated labour productivity growth in already progressive sectors but also sectors that were stagnant before they got a boost in productivity.

Movement of activities in the other direction on the spectrum of progressiveness is also possible. Progressive activities may become stagnant or become stagnant for a period of time. Not all activities show the same growth at the same moment in time. So for limited periods of time the assumption of Baumol [1967] may prove correct, but the classification of activities can change.

Another statement of Baumol that should be commented upon is that he considers for some activities the human labour as the end product. As has been argued, it is better to look from the perspective of the consumer. If labour is considered a product then the only way to make progress is by replacing the labourer by one that is better skilled, but then there is no room for substituting products by more technological advanced ones. As an example of this kind of advancements: the recording technology has made it possible to consume a performance many times and by many people whereas the human labour only once has to be delivered. Almost all economic activities have changed more or less  because of new technology since 1967. 

Not quite clear is what will happen with the overall growth. Baumol predicts that it will go asymptotically towards zero. The economic stagnation since 2008 seems to be in line with that prediction, but the economic growth after 1995 is contradictory. The explanation of the stagnation of the recent five years may be that it is a correction for the growth in labour productivity in money terms in the period between 1995 and 2008. Maybe the growth has been partially not real, so a ‘bubble’ was created that first needs to be deflated.

The measurement of productivity is quite complicated as has been discussed in many publications. But completely new products or much more advanced substitutes for products make measurement still more difficult.

The advent of all these new products is typical for the technological revolution. The development and incorporation in society of the use of ICT has brought us many new and more advanced products and created new human activities.

The third proposition of Baumol [1967] states that under certain circumstances the labour force will  be transferred to the non-progressive sector. The service sector is in general considered to be stagnant, although in many activities labour productivity has increased because of ICT.

The prediction of the third proposition has to be proven right for the service sector that has grown in size as opposed to industry and agriculture.

An interesting point from chapter 6 is the implicit assumption of Cowen that creativity is exclusively in the human domain and machines are not creative. The development of the ICT in the recent decades has shown that it is possible to develop machines that are able to take over many human activities, but there are still activities that exclusively are in the human domain. If in due time machines are able to take over these so called creative activities then there are no stagnant activities left as far as labour productivity is concerned.

It is hard to predict if there is a limit on the possibilities of machines such that there will stay a domain that is exclusively for humans. The British mathematician Alan Turing predicted in 1950 that machines would be able to think in the year 2000. Turing [1950] defines the act of thinking by what he calls the imitation game.  In short is the game as follows: A person in a closed room can only communicate by typewritten texts. The person may ask any question. If he cannot decide if the answers on his questions are given by a human or by a machine, then the machine can think according to the definition of Turing. There has been much debate on the question if the definition of Turing is correct.

The question is if it is at all possible or maybe there is no need for machines to become creative. As Edsger Dijkstra in one of his essays tells the story that when a journalist asked him for his opinion on the question whether machines can think he answered that he found this question as irrelevant as the question if submarines can swim.

Because the very huge number of publications on Baumol’s Disease one may conclude that it has intriguing but also controversial aspects. People recognise the symptoms that Baumol notices. There are economic activities that are lagging behind as far productivity increase is concerned. A widespread opinion is that several performing arts need financial support from government for their survival. Contrary to this opinion is the assertion that it also is possible for performing artists or performing companies to survive without financial support from government. There are many examples that corroborate this.

Abbing [2005] also wonders why the theory is after 40 years still alive and gets so much attention. One out of four students of Abbing’s cultural economics department who have to write an essay choose Baumol’s disease as their subject. Abbing thinks that the theory is simple and aesthetically pleasing. “As a logical exercise with a distressful outcome, comparable to the Malthusian model of population growth and economic stagnation it appeals to both researchers and policymakers who worry about the future of the arts” (p34)

A final remark: Apparently the idea of Baumol has attractive traits, but it is also controversial. Up till now nobody has been able to draw an ultimately decisive conclusion about the theory. It has been elusive to final falsification and final corroboration.

We think that the theory of Baumo [1967] is only correct and useful if focus lies on limited parts of the economy in a limited time frame provided that certain attributes do not change too much. But over long time periods the economic reality is too complex and technological developments that have impact on the labour productivity are not predictable. So our opinion is Baumol's disease in its essence will stay, but it will exist  beside and influenced by other major developments in society and technology.
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Appendix A

Some definitions:

Definition of Balanced Growth (Sørensen [2005] p 54):

The growth process follows a balanced growth path if GDP per worker, consumption per worker, the real wage rate, and the capital intensity all grow at one and the same constant rate, g, the labour force (population) grows at constant rate, n, GDP, consumption, and capital grow at the common rate, g + n, the capital-output ratio is constant, and the rate of return on capital is constant.

Engel’s Law was named after the German statistician Ernst Engel (1821–1896).

Engel's Law states that expenditures on food will decline as the consumer's income rises, so income elasticity of demand for food is less than one. See Perthel [1975]

Citation from Engel: “... je ärmer eine Familie ist, einen desto grösseren Anteil von der Gesamtausgabe muss zur Beschaffung der Nahrung aufgewendet werden ..." (Ernst Engel 1857, 2. edition, 1896b, s.28-29).
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�	Baumol does not explicitly explain what ‘unbalanced growth’ means. The standard definition of balance growth is about the total economy of a country including capital and population growth - see appendix - but it seems quite likely that Baumol means the difference in growth between the two sectors he considers.


�	Typesetting in italics by Baumol


�	In the introduction is explained why in this thesis only the first half of the article of Baumol is considered. Because of that only a very small synopsis of the second part of the article is given.


�	The indicated financial problem of the cities can be mitigated if the state government subsidises the cities that suffer from the problems mentioned


�	The source of the figure is Brynjolfsson [1998]


�	Gordon E. Moore was one of the founders of Intel Corporation. He published his law in April 1965 in Electronics Magazine


�	In the cited article reference is made to Figure F1, but that seems to be a mistake


�	The text below the figures reads 'capital' but the text in the article says 'GDP per capita'; the latter is most probably correct.


�	See appendix
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