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INTRODUCTION: THE STUDY OF HISTORICAL NATIONAL 
ACCOUNTS IN THE NETHERLANDS 

by 

Jan-Pieter Smits, Jan Luiten van Zanden and Bart van Ark 

In 1983 Richard Griffiths and Jan de Meere published a small but influential 
paper in the Tijdschrift voor Geschiedenis entitled 'The Growth of the Dutch 
Economy in the nineteenth century: back to basics?'. I In this paper they 
criticised the available national income estimates for the Netherlands in the 
period before 1920. They showed that the estimates were based on dubious 
assumptions and spurious data. Even the series published by Jan Teijl in 1971, 
which were the result of a larger research project to reconstruct the develop
ment of the Dutch economy in the nineteenth century, could in their view not 
serve as a guide to growth during this period. Among the many points raised 
against his methods were that he did not specify his deflator and that his two 
different estmates showed highly divergent trends during particular decades . 
As a result the authors concluded that 'the current national income estimates 
can tell us absolutely nothing about the timing of Dutch economic growth in 
the nineteenth century', and 'that we have to return right back to basics'. 

This criticism of the state of quantitative economic history in the Nether
lands -all the more devastating because the development of the Dutch economy 
during the nineteenth century and especially its slow industrialisation had been 
the main focus of research in economic history after 1945- cleared the ground 
for a gradual reorientation of this branch of research. Indeed, as is shown in a 
recent collection of papers on the reconstruction of historical national accounts 
in Europe published in the Scandinavian Economic History Review, in this 
respect the state of the art in the Netherlands (and also in Belgium) was much 
behind that of other European countries by the 1980s.2 

In a number of publications Griffiths and De Meere themselves had already 
shown that the first half of the nineteenth century could be studied in detail on 
the basis of a large number of quantitative sources. Their books on economic 
growth and industrialisation in this period, published in 1979 and 1982 re-
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spectively, gave a much more balanced picture of the development of the Dutch 
economy.) However, the final step, that is to apply the concepts of the Na
tional Accounts and reconstruct the growth of GDP, was not taken by them 
although plans to this effect had already been made. Their approach could 
therefore be criticised for being selective -for example by overemphasising 
the development of growth industries without paying due attention to stagna
tion and decline in other parts of the economy. 

In his 1985 thesis on the economic development of Dutch agriculture in the 
nineteenth century, Van Zanden pointed out this weak point in their revalua
tion of economic performance in the first half of the nineteenth century4 . More
over, on the basis of a large-scale research effort in public archives, Van Zan den 
was able to reconstruct the quantitative development of Dutch agriculture within 
the framework of the system of national accounts. But as he restricted his 
research to a number of benchmark years (1810, 1850, 1880 and 1910), it was 
not possible to give a detailed analysis of the annual development of this sec
tor of the economy. Van Zanden's view on the growth of the agricultural sec
tor between 1810 and 1850 was on the whole rather pessimistic: the growth of 
agricultural output was unable to match population growth, and labour pro
ductivity in agriculture declined slightly, especially in the regions of specialised 
farming in the coastal provinces; in the land provinces agriculture fared much 
better. Between 1850 and 1880 'modern economic growth' started in agricul
ture with an increase in labour productivity, output and consumption per head. 

In a paper written shortly after completion of his thesis , Van Zanden aimed 
to show that his method for the reconstruction of long-term growth in the 
agricultural sector could also be applied to the rest of the economy 5 In this 
paper he argued that it was possible to reconstruct the long term evolution of 
the Dutch economy on the basis of the available data for a number of bench
mark years, and he arrived at conclusions which were more or less similar to 
those of his thesis: during the first half of the nineteenth century GDP per 
capita hardly increased at ai, but after 1850 growth accelerated and became 
more or less ' normal' by European standards. 

Although the results have been criticised on a number of points, this paper 
formed the starting point of new research into the development of the Dutch 
economy in the nineteenth century, of which this volume is one of the prod
ucts. In 1989 Van Zanden was asked by the Dutch Science Foundation (NWO) 
to develop a programme for the study of Dutch economic growth. The subsidy 
for the programme 'Reconstruction national accounts of the Netherlands and 
the analysis of the development of the Dutch economy in the period 1800-
1940' was awarded in 1990. As early as 1989 three Ph.D. projects started at 
the Free University to quantify the development of industry , services and gov
ernment in the second half of the nineteenth century. Already in 1988, the 
Central Bureau of Statistics published the first results of a major project to 
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revise the national accounts of the interwar period (1921-1939)6, which was 
included in the framework of the larger NWO programme. At the University 
of Groningen Rainer Fremdling started a research project on the development 
of capital formation in the nineteenth century, which fitted in very well with 
the programme of Van Zanden . 

As a result of these impulses , much quantitative work on Dutch economic 
development in the nineteenth and twentieth century has been done in the last 
seven years . Since most of this work was done within the framework of the 
National Accounts, it has become possible to bring the results together and 
give a detailed account of economic growth in the Netherlands during the 
period 1800-1940. This work is done by Jan-Pieter Smits, the coordinator of 
the 'national accounts' -project. 

The basic approach of the project was to estimate GDP from the output side: 
the estimates of growth of value added in agriculture, industry and services 
have been at the core of the whole programme. In order to accomplish this, a 
major research effort into archives of the government and private firms was 
undertaken to reconstruct the movement of output, prices and inputs of vari
ous sectors. Of equal importance has been the work on capital formation , which 
makes use of the same sources. Other categories of expenditure are estimated 
directly from the basic sources -as in the case of government expenditure- or 
indirectly by combining data on output and international trade (private con
sumer expenditure is estimated in this way, see the article from Horlings and 
Smits in this volume). Special attention has been paid to the development of 
prices which is, in our view, a neglected area of past research . The income side 
of the economy was the object of two seperate projects, one on wages, salaries 
and income inequality and another on income from capital. Finally, seperate 
studies were made of the Dutch economy during the First World War and 
during the interwar period. 7 

At present, most of the seperate projects are finished or near completion, 
and work has now shifted to the consolidation of the results of the various 
projects as well as the construction of one system of national accounts for the 
period 1800-1940. New insights arise from the confrontation from comparing 
estimates of the income, the expenditure and the output side of the economy. 
Fairly crude estimates of the balance of payment are part of the work in progress. 
At the end of 1996 we will be able to present our final results, that is, series of 
GDP, its components, and its major 'inputs' (labour, capital and land) for the 
entire period. We believe that those will be the first reliable series of historical 
national accounts for the period until 1921. 

In recent years a large database has been constructed, with different series 
covering the three sides of the system of national accounts (i.e. income, output 
and expenditure). On the basis of these data it will be possible to estimate 
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levels and rates of growth of the economy as a whole. Yet, the database also 
allows for a more detailed analysis of economic development because we gath
ered our data as much as possible on a disaggregate level. Some examples 
might illustrate the nature of the database: 

- A large part of the data has been collected on a regional level. For example, 
wage and price data were processed on a provincial level. Afterwards, these 
figures have been aggregated to the national level. On the basis of such data as 
well as regional data on occupational structure and excise duties it is possible 
to quantify regional economic development. These series can deepen our un
derstanding of the economic development of the Netherlands, all the more 
since in historiography it has always been maintained that large differences in 
economic structure are one of the strong features of the Dutch economy. 
- Apart from a regional breakdown, also a disaggreagation of our data on a 
sectoral level is given. Detailed information on domestic output, as well as the 
structure of imports and exports is available. These data allow us to examine 
processes of import substitution and export-led growth. 
- Also estimates on labour input and capital formation by sector are made (see 
the contributions of Groote, Albers and Clemens in this volume), allowing us 
to calculate total factor productivity on a sectoral level. 
- In the 'national accounts' -project, estimates of the level and structure of 
capital income could be made for the period 1800-1913. Until now we only 
had rough data for the beginning of the twentieth century at our disposal. Ex
tensive research has resulted in timeseries on the development of capital in
come in the nineteenth century (see Verstegen's article in this volume). These 
series shed an interesting light on the character of economic development. 

In the project 'Reconstruction national accounts of the Netherlands', the con
cept of 'modern economic growth' introduced by Simon Kuznets, will be one 
of the cornerstones of the analysis. K In this line of thinking processes of eco
nomic growth and structural change are closely interrelated. Because of the 
large and detailed database constructed for the national accounts project, it 
will be possible to perform such an analysis in great detail. The issue of 'mo
dernity' could be interesting, because the Dutch economy was already at an 
early stage of economic development -i.e. in the seventeenth century- charac
terized by important 'modern' features. How does nineteenth-century eco
nomic development relate to the structure of economic development in the 
eighteenth and seventeenth century? On the basis of our new time series it will 
be possible to make a detailed study of long-term economic development. 
Such an analysis is not only of interest for Dutch economic historians. It should 
reveal important dynamics of economic transition, a process which occurred 
in most western economies during the nineteenth century. 
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Although the programme is not yet completely finished, new initiatives have 
already been developed to continue this line of research. In the coming years 
research will expand in the following fields. After completing the database on 
Dutch economic development in the period 1800-1940 in 1996, which con
tains a wealth of quantitative data on every aspect of the Dutch economy in 
this period, further work on the analysis can be undertaken . The theses pub
lished by the research group already contain major pieces of the puzzle in 
analysing the development of particular sectors in specific periods, which will 
be at the basis of the more encompassing studies that are to be undertaken. In 
this second phase of the programme, research will concentrate more on the 
relationships between the various sectors of the economy, on the impact of 
government policies (see Van Zanden's contribution in this issue) , on the tim
ing of economic growth and on international comparisons. 

A second avenue of new research will be to link the 1800-1940 estimates to 
the present (post 1969) CBS series. The period 1939-1948 still constitutes a 
big gap in our knowledge of the development of the Dutch economy. The 
revision of the series for 1948-1969 is yet to be done by the CBS (for these 
revisions see the paper by Den Bakker et. al. in this volume). But the aim is 
that in 1999, when the CBS celebrates its centennial anniversary, a consistent 
set of estimates for GDP and its components for the period 1807-1999 can be 
presented. An even more ambitious line of new research is to try to apply the 
method of national accounts to the pre-1800 period . For the province of HoI
land this has been attempted by Van Zanden in a number of publications9 

, but 
it is clear that much more can still be done. For example, thanks to a research 
project ofWantje Fritschy a lot of quantitative information about the incomes 
and expenditures of the provincial governments for the period between 1600 
and 1800 is being collected, which will be a major new source of information. 
Research into the history of prices, international trade, banking and agricul
tural production is creating new opportunities to study the long-term evolu
tion of the Dutch economy before 1800 in more detail. Moreover, the recent 
synthesis of the available evidence, presented by De Vries and Van der Woude 
in their study of the Dutch economy between 1500 and 1800, offers a good 
starting point for new work in the field of quantitative economic historical 
research. 10 

Finally, and perhaps most importantly, the 'internationalisation' of the re
search on historical national accounts should be mentioned. Almost from the 
beginning of the project an intensive collaboration with a similar programme 
for Belgium, led by prof. Herman van der Wee and prof. Erik Buyst from the 
University of Leuven, has started. Since 1994 this collaboration continues on 
a more formal basis thanks to the support the Science Foundations of both 
countries, and it will result in a number of studies comparing the evolution of 
both countries, their relative levels of productivity and rates of economic 
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growth. One of the major contributions to the debate on the slow pace of 
industrialisation in the Netherlands was made by Joel Mokyr, who explicitly 
compared the 'industrial revolution' of the two countries. II His hypothesis is 
that the rapid industrialisation in Belgium was caused by its low level of wages 
and that high wages obstructed industrial growth in the Netherlands is stilI of 
major interest to the study of both countries . 

Since 1993, one the four major research programmes of the N.W. Posthumus 
Institute focuses specifically on the construction of comparative historical 
national accounts across Europe. As indicated above, the Dutch historical na
tional accounts are still only in their first generations, but for other countries 
the reconstruction has already moved into their second (Denmark, France, 
Italy) , third (United Kingdom) or even fourth generation (Sweden). 

These new generations of national accounts are partly to correct for defects 
of the earlier vintages (which we have hopefully already in the first generation 
of our Dutch accounts), such as the use of better deflators, consistent weight
ing schemes with base year estimates for sub-periods and a greater amount of 
sectoral detail. However, a major purpose of the new research into European 
historical national accounts is to improve their comparability across Europe. 
One of the crucial elements to guarantee such comparabi lity, is the develop
ment of benchmark estimates of comparative levels of income, output, expendi
ture and productivity using purchasing power parities expenditure categories 
and by industry of origin . 

Within the Dutch national accounts project, work on international compari
sons has been undertaken as is reflected in the papers by Burger on the struc
ture of the Dutch economy in an international comparative perspective, and 
the paper by Burger and Vermaas on comparisons of industrial wage develop
ment, and the paper by Burger and Smits on relative levels of productivity in 
servies for 1910. 

In this respect, the national accounts project can also be linked to the work 
of the Groningen Growth and Development Centre at the University of 
Groningen . Under the supervision of Rainer Fremdling and Angus Maddison, 
the Groningen group had undertaken extensive international comparative work 
of growth and levels of economic performance across the world . The paper by 
Van Ark and De long places the Dutch economic performance since 1913 in a 
comparative framework including 11 countries in Northwest Europe. The au
thors also make use of growth accounting techniques, which are an important 
analytical tool for the study of long term economic growth. 

A new generation of economic histrorians has answered to the call by Griffiths 
and De Meere to go 'back to basics' and to analyze the quantitative develop
ment of the Dutch economy in the nineteenth and twentieth centuries . This 
volume presents a selection of this new line of research. 



INTRODUCTION 13 

NOTES 

I . R.T. Griffiths and I.M.M. de Meere, 'The growth of the Dutch economy in the 
nineteenth century: back to basics?', Tijdschrift voor Geschiedenis 96 (1983) 
563-572. 

2. E. Buyst, I.P.H. Smits and 1.L. van Zanden, 'National accounts for the low coun
tries' , Scandinavian Economic History Review XLII (1995) no. I., 53-76. 

3. R.T. Griffiths, Industrial retardation in the Netherlands 1830-1850 (Den Haag, 
1979); J.M.M. de Meere, Economische groei en levensstandaard in Nederland 
gedurende de eerste helft van de negentiende eeuw. Aspecten en trends (Den 
Haag, 1982). 

4. J.L. van Zanden, De economische ontwikkeling van de Nederlandse landbouw in 
de negentiende eeuw, 1800-1914 (Utrecht, 1985). 

5. 1.L. van Zanden, 'Economische goei in Nederland in de negentiende eeuw. Enkele 
nieuwe resultaten ', Economisch- en sociaal-historisch jaarboek 50 (1987) 51-
76. 

6. C.B.S., G.P. den Bakker, Th. A. Huitker and C.A. van Bochove, Macro
economische ontwikkelingen 1921-1939 en 1969-1985 (Den Haag, 1987). 

7. All in all , the following people have worked or are still working on the programme: 
Merijn Knibbe, agriculture 1851-1951, Ph.D. thesis 1993; 
Rene van der Voort, government 1850-1913, Ph.D. thesis 1994; 
Peter Groote, capital formation in infras tructure, Ph.D. thesis 1995; 
Jan-Pieter Smits, services 1850-1913, Ph.D. thesis 1995; 
Edwin Horlings, services 1800-1850, Ph.D. thesis 1995; 
Ronald van der Bie, economy, 1913-1921 , Ph.D. thesis 1995; 
Annelies Vermaas, wages, salaries and income inequality 1800-1913; 
Wybren Verstegen , income from capital 1800-1913; 
Adrian Clemens, capital formation in buildings 1800-1913; 
Ronald Albers, capital formation in machinery and equipment, 1800-1913; 
Alain Callewaert, industry 1850-1913; 
Michael Jansen , industry 1800-1850; 
Arthur van Riel, prices, 1800-1913; 
Ary Burger, international comparison of output and productivity, 1850-1913; 
Gert den Bakker (together with other staff members of the CBS), economy, 
1921-1939. 

Moreover, research into the agricultural sector and the government in the first 
half of the nineteenth century has been carried out by the leader of the programme, 
Van Zanden. Important work on the population censuses and the structure of the 
working population has been done by Oomens and Den· Bakker. Finally , Joost 
Jonker has conducted related research into the development of banking in the 
nineteenth century and Gert Pons analysed the development of fisheries . Almost 
all books and theses will be published in a special series by the NEHA (Nether

lands Economic History Archives) in Amsterdam. 
8. Cj S. Kuznets , Modern economic growth. Rate, structure and spread (New Ha

ven/ London , 1966). 



14 JAN-PIETER SMITS, JAN LUITEN VAN ZANDEN AND BART VAN ARK 

9. J.L. van Zanden , ' De economie van Holland in de periode 1650-1805: groei of 

achteruitgang? Een overzicht van bronnen, problemen en resultaten' , Bijdragen 
en mededelingen tot de geschiedenis der Nederlanden 102 ( 1987) 562-609; J.L. 
van Zanden, 'The Dutch economy in the very long run. Growth in production , 
energy consumption, and capital in Holland ( 1500-1805) and the Netherlands 
(1805-1910)" in A. Szirmai , B . van Ark and D. Pilat, Explaining economic growth. 
Essays in honour of Angus Maddison (Amsterdam, 1993) 267-283. 

10. J. de Vries and A. van der Woude, Nederland 1500- / 8 /5. De eerste ronde van 
moderne economische groei (Amsterdam, 1995). 

I I. J. Mokyr, Industrialization in the Low Countries 1795-/850 (New Haven, 1976). 



1. Introduction 

II 

PRIV ATE CONSUMER EXPENDITURE 
IN THE NETHERLANDS, 1800-1913 1 

by 

Edwin Horlings and lan-Pieter Smits 

The project 'Reconstruction of the National Accounts of the Netherlands, 
1800-1940' intends to construct time series relating to the three basic ap
proaches of the system of national accounts , namely product, income and ex
penditure. As such, estimates of private consumer expenditure are a necessary 
element of these constructions. Yet, the significance of the research presented 
in this article goes beyond mere calculation. Data on consumption are of vital 
importance to an analysis of the pattern of economic growth and develop
ment. 

In recent years the centre of Dutch historiography has shifted towards the 
analysis rather than description of economic development. However, the at
tention has mainly been focussed on supply-side influences, such as wage 
levels (Mokyr) or the costs of production factors (Bos, Griffiths).2 Capital 
supply, the quality of entrepreneurship, and technology are key issues in this 
discussion. Although these studies have improved our understanding of the 
process of economic development in the Netherlands, they only concern one 
side of the picture. We still know very little about patterns of consumption, 
the level and growth of purchasing power, or the role of the domestic market. 
In Great Britain economic historians have recognized the role of demand in 
the process of economic growth and analyse the 'pressure of demand relative 
to supply' .3 It is too early to apply a similar analysis to the economic develop
ment of the Netherlands. Specific estimates have yet to be made or refined 
-most notably those relating to the balance of payments. It is nevertheless 
important to note that' a consideration of the sources of the growth of demand 
is a necessary counterpart of the sources of the growth of supply'.4 
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A thorough examination of the relationship between factors of demand and 
supply requires information on such elementary building blocks as the level 
of consumer expenditure. Research into the development of purchasing power 
has so far centred on real wages and the budgets of working-class families . 
However, these lines of approach are not suitable for a macroeconomic analy
sis of the influence of domestic consumer demand on economic growth. Real 
wages may provide an indication of changes in the standard of living, but they 
do not show to what extent average income could be used for non-essential 
items of consumption. Working-class budgets can shed some light on the lat
ter question, but they cannot be used to construct an aggregate picture of con
sumer expenditure. We have therefore applied an alternative method. By cal
culating the total value of household expenditure on goods and services the 
composition and growth of the aggregate budget can be examined. 

In the following sections we will attempt to chart the development of private 
consumer expenditure in the Netherlands during the long nineteenth century 
(1800-1913). The second section will discuss the methods and sources used to 
estimate expenditure. Subsequently, the level of consumer expenditure is ana
lyzed in the third section. This level went through a remarkable development. 
In this edition Burger observes that around 1850 the Dutch ratio of private 
consumer expenditure to gross national product was lower than could be ex
pected on basis of per capita income; by 1913 this lag had been turned into a 
lead as Dutch private consumption was at a relatively high leveI.5 The fourth 
section focusses on structural changes in private consumer expenditure. In 
addition to a test for Engel's Law, this concerns an examination of the effect 
of incomes, relative prices, and excise taxes on the structure of consumption. 
In the fifth section we will try to examine the contribution of aggregate de
mand to the process of modern economic growth. This has been done by ana
lyzing the pattern of industrial development in relation to changes in demand. 

2. Estimating consumer expenditure 

An estimate of private consumer expenditure should ideally be constructed 
independent of the two other approaches of the system of national accounts. 
The outcome can then be crosschecked with the estimates of national income 
and product. However, this requires information on the budget of consumers 
at varying levels of income, ranging from subsistence minimum to extreme 
wealth. Such information is unavailable for the nineteenth-century Nether
lands. The only budgets concern working-class families. 6 This can probably 
be attributed to their comparatively low level of purchasing power; the vulner
ability of this income group to exogenous economic shocks prompted investi-



PRIVATE CONSUMER EXPENDITURE IN THE NETHERLANDS 17 

gations into the nature of its pattern of consumption. Yet, even then the num
ber of budgets is rather small until the end of the nineteenth century. 

There is nevertheless an alternative approach. The total value of private con
sumer expenditure can be defined as the sum of domestic output, net imports 
of goods, and the output of services geared towards household consumption. 
This does present the problem of estimating the share of households in the 
total supply of goods and services. However, in his quantitative study of Brit
ish economic development Feinstein has demonstrated that this method is quite 
practicable.7 

The commodities and services that are included in our estimates are: 

(1) Foodstuffs: potatoes, beer, butter, bread (rye and wheat), brandy, cheese, 
coffee, milk, rice, sugar, tobacco, tea, horticultural goods, meat (beef, veal, 
mutton, pork), wine, salt, and other foodstuffs. 

(2) Industrial goods: fuel (peat and coal), clothing, soap, and other industrial 
goods. 

(3) Services: rent, domestic servants, education, communication, passenger 
transport, and other final consumer services. 

The reliability of the outcome of this indirect method can be tested by compar
ing the results with the CBS estimates of consumer expenditure in the 
interbellum period of the twentieth century. The Central Bureau of Statistics 
has constructed series of private consumer expenditure for the period 
1921-1939.8 The most recent estimate for 1921 was compared to a similar 
estimate based on our indirect approach. The results of this comparison are 
quite encouraging: our estimate is only 3 percent higher than that of the CBS. 
The structure of private consumer expenditure also compares favourably with 
CBS statistics on consumer budgets that include working-class families as 
well as higher income groupS.9 In spite of the indirect nature of these calcula
tions, our method produces a reliable picture. 

The various components of private consumer expenditure have been calcu
lated as follows: 

- Physical output in the Netherlands: The volume and value of output in agri
culture has been estimated by J.L. van Zanden (1800-1850) and M. Knibbe 
(1850-1913).10 Industrial output estimates for the first half of the nineteenth 
century have been constructed by M. Jansen; similar series have been con
structed for the second half of the century on basis of unpublished research 
data of A. Callewaert. 11 Information on the share of products for household 
consumption as opposed to industrial inputs, cattle fodder, and other interme
diate and capital goods can be obtained from the Statistiek van Voortbrenging 
en Verbruik [Statistics of Production and Consumpti~m] of 1913 -the first real 
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industrial census- and the reports of the Commissie Ebels on Dutch agricul
ture. 12 

- Imports and exports: Data on the foreign trade in selected products have 
been taken from the studies of Horlings (1800-1850) and Smits (1850-1913).13 
The Statistiek van de In-, Uit- en Doorvoer provides annual series of imports 
and exports from 1846 on. The trade statistics of the first half of the nineteenth 
century are fragmentary and often inconsistent. Annual series of the imports 
and exports of 24 selected groups of products have been constructed by com
bining these statistics with additional information taken from government re
ports, price lists of merchant companies, foreign trade returns, and a host of 
other sources. 

- Prices: Price data have always been one of the main bottlenecks in the eco
nomic historiography ofthe Netherlands. Until recently most series were com
pletely insufficient for an economy-wide application: price data usually con
cerned a single city or a crude regional average, and more often than not prices 
were taken from the purchase records of hospitals and charitable institutions. 14 

Research by A. van Riel has solved most of the old problems. 15 His database 
of Dutch prices covers the entire nineteenth century, it includes foodstuffs and 
non-food products, and Van Riel has adequately weighted the various regional 
prices into a national average per product. He generally presents wholesale 
prices, although for some commodities specified prices (of hospitals and other 
institutions) had to suffice. The absolute level of Van Riel's prices has not 
always been adopted. Whenever the specific quality of the product in question 
does not adequately reflect the output of the entire industry, the price level (a 
unit-value ratio) is derived from the Statistiek van Voortbrenging en Verbruik . 
This level is then projected onto an index of Van Riel's prices. 

- Trade margins: On basis of the various price series and the Statistiek van 
Voortbrenging en Verbruik producer prices and wholesale prices can be cal
culated. The next step concerns the price that was actually paid by the con
sumer. Retail prices are not available until after 1890, and even then they did 
not cover the entire range of products. Instead, the margin between producer 
and wholesale prices on the one hand and retail prices on the other hand is 
estimated for every group of products. These margins are taken from the work 
of Smits; a detailed description of this calculation and the results can be found 
in his thesis. 16 

- Services: Two types of service are included in these calculations. The first 
type concerns domestic servants, education, and the remaining services. The 
consumption of these services is defined as the product of total employment 
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and an average annual income per worker; no assumptions could be made on 
any possible 'consumer surcharge' over and above the value of incomes earned. 
The second type involves communication, passenger transport, and rent. Gross 
revenues are given for the first two industries; the gross rental value of resi
dential buildings is calculated by combining series on the total stock of houses 
and on average annual rents. I? 

- Excise taxes: The gross revenues of state taxes can be found in several pub
lications. Van der Voort has collected these revenues for the second half of the 
nineteenth century. Similar data for the period 1800-1850 can be found in a 
wide variety of sources. 18 However, the most interesting aspect of indirect 
taxation was that of local excises. The total income of municipalities can be 
found for 1814, 1827, 1840, 1849 and for the period 1850-1913.19 Much less 
is known about the revenues of the various kinds of municipal excise. In order 
to assess the burden of indirect taxation on the consumption of a number of 
taxed commodities, series of these revenues have been constructed. For the 
period 1814-1849 municipal excise revenues are estimated as follows. First, 
an index of the total outlay of local government is used as an indicator for the 
development of total income; the share of indirect taxes in 1840 is used to 
convert this total income into a series of indirect tax revenues; and the share of 
the various excises in total indirect tax revenues in 1849 is then projected onto 
this series. More information is available for the years between 1849 and 1865. 
The debate on the abolition of local and national excises prompted the publi
cation of a comparatively large amount of quantitative data, that can be used 
to construct series of tax revenues distinguished by type of excise. The total 
yield of local indirect taxes is given. In benchmark years the share of each of 
the various excises can be calculated. This share is assumed constant as long 
as there were no changes in tax laws; when excises were abolished, the shares 
of the remaining commodities were adjusted. 

- Value of consumer expenditure: The total value of expenditure on goods is 
calculated by combining all data on volumes of domestic consumption and 
retail prices for the various products. The total value of Dutch private con
sumer expenditure is calculated by adding incomes and gross revenues earned 
in the (consumptive) service industries. The final step in these estimates is the 
construction of a comprehensive cost-of-living index with which the value of 
consumer expenditure can be expressed in real terms. To this end series of 
volumes of consumption and retail prices are weighted into an average 
Paasche-type deflator. The weights are changed periodically in order to ac
count for changes in relative prices and the structure of expenditure.2o 
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3. Levels of consumption 

In this section we will examine the development of the level of aggregate 
consumer expenditure. Graph 1 displays the final outcome of the estimates 
presented in the previous section. 

Graph 1. Private consumer expenditure per capita at constant prices of 1913 
(index = 100) 
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This graph shows that the first half of the nineteenth century was character
ized by a near stagnation of consumption; between 1807 and 1845 real con
sumer expenditure per capita increased at a rate of 0.2 percent per year. The 
slight increase after 1815 can be attributed to a short-lived surge in demand 
after the Napoleonic Wars in combination with a sudden fall in agricultural 
prices after 1819. After 1850 the rate of growth of private consumer expendi
ture accelerated (1850-1865 0.5 percent). The growth of per capita consumer 
expenditure accelerated in the 1850s and reached an astounding rate after 1865; 
during the entire period 1850-1913 the growth rate amounted to 0.9 percent 
per year. There was obviously a fairly sharp break in the development of pri
vate consumer expenditure around the middle of the nineteenth century. 

However interesting the growth of private consumer expenditure may be, it 
reveals little about the importance of consumption to the economy at large. A 
thorough analysis of the role of consumer demand in the economic develop-
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ment of the Netherlands requires a comparison of the effect of domestic ver
sus foreign demand and of consumption versus investment, or a Keynesian 
decomposition of the sources of demand.21 The ratio between private con
sumer expenditure and gross national product (at current prices) gives the most 
comprehensive view of the relationship between consumer demand and the 
growth of the Dutch economy. Graph 2 shows the development of this ratio in 
the period 1815-1913. 

Graph 2. The ratio between private consumer expenditure and gross national 
product at current prices, 1815-1913 (%) 
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The relative importance of consumer expenditure declined graduaIJy during 
the first half of the nineteenth century from 85 to 90 percent in the late 1810s 
to about 80 percent around 1850. In the years between 1850 and 1865 this 
ratio collapsed to less than 65 percent. Yet, its subsequent recovery was at 
least as impressive: during the period 1865-1880 the ratio returned to a level 
of c. 85 percent at which it stayed for the remainder of the century. How can 
this peculiar pattern of development be explained? 

1815-1845: Private consumer expenditure was virtually stagnant. Real per 
capita consumption increased at an annual rate of as little as 0.3 percent. The 
share of consumer expenditure in GNP also remained fairly stable and in an 
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international perspective this ratio was low relative to the level of Dutch per 
capita income.22 The other components of national expenditure were equally 
unchanging. 

1845-1865: After 1845 the structure of gross national product changed dra
matically. Real per capita consumer expenditure declined until 1855 (-0.8 per
cent), but accelerated between 1855 and 1865 (1.5 percent). However, as ag
gregate economic growth far exceeded the increase in consumption, the ratio 
of private consumer expenditure to gross national product fell from about 80 
percent in the mid-forties to 64 percent in 1865. In these years international 
transactions functioned as the main engine of growth: the government man
aged to step up the production of colonial export crops, and, above all, the 
liberalization of international trade and the opening up of the British market 
led to a rapid expansion of Dutch livestock exports.23 On the other hand, the 
benefits ofthis growth appear to have been divided unequally: real and nomi
nal wages, the rate of poverty, and the per capita consumption of bread, meat, 
and lUxury goods remained unchangedY 

1865-1880: In every respect this was a highly dynamic period, combining a 
strong growth of consumption with a rapid increase in the share of private 
consumer expenditure in gross national product. Real per capita consumption 
increased at an average annual rate of 1.5 percent as against 0.3 percent in 
1845-1865 and 0.9 percent in 1880-1913. The share of private consumer ex
penditure in gross national product reached a level of 80 to 85 percent; in the 
1880s the Netherlands had surpassed the level that could be expected on basis 
of its level of income.25 The growth of consumer expenditure was accompa
nied by a decline in exports and an increase in imports. As real incomes in
creased, goods that would otherwise have been exported were diverted to
wards the domestic market; there was an inverse relation between the share of 
exports in physical production and the ratio of private consumer expenditure 
to gross national product.26 Judging by the development of private consumer 
expenditure Dutch economic growth was no longer driven by international 
transactions but by the growth of the domestic market. 

1880-1913: This pattern of development was consolidated during the final 
decades of the nineteenth century. While the growth of consumer expenditure 
slowed down (0.9 percent in 1880-1913), its ratio to gross national product 
stabilized at a relatively high level (c. 85 percent of gross national product). 
On the other hand, the balance of trade gradually deteriorated. Imports be
came increasingly important to Dutch economic growth; imports of fodder 
grains, raw materials and industrial semi-manufactures grew vigorously. Con
versely, investments underwent a strong relative increase after 1890.27 
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In short, the pattern of development of private consumer expenditure corre
sponds to the current picture of the economic development of the Netherlands, 
which places the start of a process of modern economic growth in the period 
1850-1880. During the first half of the nineteenth century an increase in per 
capita income did not result in a significant growth of consumer expenditure. 
The nature of growth changed in the second half of the century. A period of 
sustained growth began after 1855, and the increase in private consumer ex
penditure as well as its ratio to gross national product was especially strong 
between 1865 and 1880. After 1890 this increase slowed down and invest
ments became the main force behind economic growth. 

4. The structure of private consumer expenditure 

The aggregate development of consumption can only provide a superficial 
picture of the role of demand in the process of economic growth. Changes in 
incomes and prices will not only have affected the level of consumer expendi
ture but also (and more importantly) its composition. This section examines 
the structure of private consumer expenditure. Graph 3 presents a graphic over
view of the percentage shares of the various groups of goods and services in 
the total value of consumption at current prices. 

In the long run the share of primary foodstuffs underwent a strong decline, 
which was offset by an increase in the share of meat, other foodstuffs, cloth
ing, rent, and services. This pattern of development conforms to Engel's Law 
of changes in the structure of consumption. As real incomes increased across 
the board the centre of consumer expenditure shifted in the direction of goods 
and services with a higher income elasticity; basic necessities occupied a de
creasing proportion of total expenditure. 

Two components of consumer expenditure deserve separate examination, 
namely primary foodstuffs and services: these represent the two extreme ends 
of consumption. Bread and potatoes were the most basic of all needs and were 
particularly burdensome for low-income working-class families. On the other 
hand, services (such as education, passenger transport, and medical, and other 
social and personal services) were typical of the upper-income groups and 
usually beyond the reach of the ordinary Dutchman. Graph 4 displays the de
velopment of the share of these two categories in the total value of private 
consumer expenditure at current prices. 

During the first half of the nineteenth century the share of primary foodstuffs 
experienced a mild increase, which was mainly due to a rise in food prices 
from a very low level in the 1820s to a very high level around 1850. After the 
middle of the nineteenth century this share followed a sustained downward 



24 EDWIN HORLINGS AND JAN-PIETER SMITS 

trend. The contribution of services did not change during the first half of the 
century, but between 1850 and 1870 their share increased from c. 2 percent to 
3 percent. After a short relapse this strong upward trend continued; by 1913 
services accounted for about 7 percent of private consumer expenditure. Thus, 
the relative development of primary foodstuffs and services seems to confirm 
Engel's Law for the Netherlands. It is also worth mentioning that the trends of 
structural change during the second half of the nineteenth century were set in 
the 1850s and accelerated in the 1870s. 

Graph 3. The composition of private consumer expenditure at current prices, 
1807-1913 (%) 
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Note: Primary foodstuffs : bread (rye and wheat) and potatoes. Dairy: cheese, butter, 
and milk. Luxury foodstuffs: coffee, tea, sugar, and wine. Other foodstuffs : beer, spir
its, rice, tobacco, horticultural goods, salt, and a residual group of foodstuffs . Fuel : 
peat and coal. Other industrial goods: soap, furniture, household effects, etcetera. Ser
vices : domestic servants, education, communication, passenger transport, medical ser
vices, and professions. 
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Graph 4. The share of primary foodstuffs and services in private consumer 
expenditure at current prices 1807-1913 (%) 
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Note: domestic servants were not included because the literature suggests that the 
development of this category was determined by changes in the distribution of in
comes rather than the development of the standard of living. 

The development of the structure of consumer expenditure was dependent on 
three influences, namely (i) nominal incomes, (ii) relative prices, and (iii) in
direct taxes. 

Nominal income: The development of real incomes corresponded with shifts 
in the structure of private consumer expenditure. Until the 1860s real wages 
stagnated. In addition, a recent study of income distribution in the Netherlands 
by Vermaas, Verstegen and Van Zanden has found that during the first half of 
the nineteenth century the distribution of incomes and wealth may have be
come more unequal and that sectoral wage differences increased.28 Consumer 
expenditure reflects these trends. The share of primary foodstuffs increased 
from an average of 17 percent around 1820 to more than 21 percent in the 
1840s. For specific products a shift towards cheaper varieties can be perceived 
(e.g. the substitution of beef and veal for mutton and pork, and the strong 
growth of rye bread consumption).29 The relative gains of lUXUry products, 
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rent, and services provide further evidence of the unequal distribution of the 
benefits of economic growth in the first half of the nineteenth century. 

After 1865 nominal and real wages began to increase after two centuries of 
near stagnation.30 The rate of poverty fell after a number of extreme peaks in 
the forties and fifties; by 1875 this rate was about a third lower than in 1850.31 
The break in the development of incomes is also visible in the composition of 
private consumer expenditure: during the second half of the nineteenth cen
tury and especially after 1865 there was a gradual shift towards more expen
sive goods and services at the expense of primary foodstuffs. However, since 
it was already noticed that certain trends in the structure of consumption be
gan in the 1850s whereas wages only began to increase after 1865, it appears 
that prices may have had considerable influence on this pattern of change. An 
examination of relative prices may provide an answer. 

Relative prices: The most significant shift in relative prices concerned pri
mary foodstuffs. Around the middle of the nineteenth century this was the 
single largest component of private consumer expenditure (c. 22 percent); the 
share of bread and potatoes in working-class budgets was even more impres
sive. This was undoubtedly the most burdensome basic necessity. Graph 5 
shows the development of the price index of primary foodstuffs relati ve to the 
weighted aggregate index of total consumer expenditure. 

Between 1825 and the 1850s the relative price of bread and potatoes increased, 
which helps to explain the relative gain of primary foodstuffs during this pe
riod. Shortly after the Crimean War (1853-1855) the relative pricefell sharply. 
This decline continued after 1865 although the rate of descent was less pro
nounced. In this respect the main improvement was achieved between 1855 
and 1865: the above index of relative prices went from about 250 in the 1850s 
to 170 around 1865 and 100 in 1913. The rate at which the price of primary 
foodstuffs declined had a considerable effect on the purchasing power of large 
segments of the population. We can thus conclude that the growth of per capita 
consumption was set in motion by a fall in the relative price of basic food
stuffs and was reinforced by a rise in nominal wage rates after about 1865. 

Indirect taxes: The third influence deserves special attention for a number of 
reasons. First of all, it has always been stated that Dutch taxes, and excises in 
particular, were very high in comparison to other countries.32 Since excises 
have a direct impact on the level of prices, these taxes are directly linked to the 
level of net disposable income. A more interesting remark concerns a hypoth
esis put forward by Griffiths. He observes a correlation between the level of 
excises and regional differences in nominal wages. Wages in the western prov
inces may have been as high as they were in order to compensate for the heavy 
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Graph 5. The price index ofp rima ry foodstuffs relative to the weighted aggre
gate price index of private consumer expenditure, 1800-1913 (aggregate in
dex = 100) 
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burden of indirect taxes on the income of urban workers. Griffiths estimates 
that the average worker spent 9.1 percent of his income on indirect taxes in tge 
inland provinces, 13.4 percent in the coastal provinces, 18.2 percent in 
Noord-Holland, and as much as 21.6 percent in Amsterdam.33 Clearly excises 
put considerable strain on the level of purchasing power of the ordinary Dutch
man. 

The decline in the relative price of primary foodstuffs was closely related to 
the tax reforms of the 1850s and 1860s, when most of the excises on primary 
necessities were abolished. These reforms were the outcome of a long politi
cal debate. During the first half of the nineteenth century the tax structure 
became more regressive. Between 1807 and 1850 the total burden of taxation 
increased only slightly, but the share of indirect taxes in the total sum of wages 
grew at a higher rate than the burden of direct taxes on non-wage income.34 

The reasons for this expansion of indirect taxation can mainly be found at a 
national level. The tax laws of 1816-1821 were dominated by the struggle 
between the interests of the northern Netherlands (trade) and the southern 
Netherlands (industry). The latter region -future Belgium- favoured excises 
on consumption, especially on sugar and coffee, in order to relieve industry. 
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The northern provinces, on the other hand, supported a system of taxes on 
production, which would lower the burden on (international) trade. In 1821 
the latter proposal was definitely accepted and new excises on primary items 
of consumption were introduced (notably bread and meat). In the end these 
burdensome excises were one of the reasons why Belgium seceded from the 
Kingdom in 1830, even though the tax on grain milling had been abolished in 
1829.35 

The Belgian Secession dramatically increased the financial needs of the cen
tral government. This event not only caused a long and exhausting war, it also 
meant the end of the transfer of public funds from the Belgian provinces to the 
northern Netherlands, and hence, placed the burden of a large public debt on 
the shoulders of a much smaller number of inhabitants. 36 Aside from the intro
duction of the Cultuurstelsel -a system designed to forcefully expand the pro
duction of export crops in the Dutch East Indies and sluice the revenues into 
the treasury- the excise law of 1831 almost doubled the level of excises on 
primary necessities. After the liberal ideology had gained the upper hand these 
regressive measures were overturned in the 1850s and 1860s as excises were 
increasingly seen as a major impediment to economic growth.37 In 1852 the 
excise on mutton and pork was abolished; the assize of bread and the excise on 
grain milling were ended in 1854 and 1855 respectively; in 1863 the tax on 
fuel was repealed; and in 1865 all remaining local excises were abolished. 

The order of magnitude of these tax reforms can be observed in table 1. 
Between 1815117 and 1849/51 the share of indirect taxes in the consumption 
of taxed commodities increased from 9 to 13 percent. Around 1850 excises 
amounted to 5 percent of expenditure on meat and 8 percent of the consump
tion of bread, shares that appear to be small but were probably highly oppres
sive for those on the edge of subsistence. The remaining products were taxed 
heavily; in the case of wine, fuel and brandy approximately 40 percent of the 
value of consumer expenditure consisted of excises. The effect of the tax re
forms can be established by comparing 1849/51 with 1869171. By 1870 the 
taxes on bread and fuel had disappeared and excises accounted for only 2 
percent of the consumption of meat. Instead, the tax burden was increasingly 
shifted towards sugar and brandy, whose tax rates were raised to compensate 
for the decline in the revenues of the other excises. When these goods are 
excluded the share of excises dropped from 10 percent of the consumption of 
taxed commodities in 1850 to only 2 percent in 1870. 
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Table 1. The share of excises in the value of consumer expenditure on prod
ucts that were subject to these taxes, 1815-1913 (%) 

1815/17 1834/36 1849/51 1869171 1889/91 1911/13 

meat 3 5 5 2 2 2 
bread 9 8 8 
beer 1 21 19 9 9 12 
soap 7 18 20 30 39 
fuel 19 35 38 
wine 51 32 39 26 21 25 
sugara 4 13 25 31 35 
brandy 14 28 45 61 67 61 

total 9 11 13 9 10 9 
excl. sugar 
and brandy 8 9 10 2 2 2 

a These percentages underestimate the share of excises in the consumption of sugar: 
the export premium for refined sugar was paid by means of the excise on the domestic 
consumption of sugar and the amounts involved are not included in the revenues that 
were used to construct this table. 
Sources: Handelingen van de Staten-Generaal 1814/15-1850/51. Staatkundig en 
Staathuishoudkundig laarboekje (1853) 309-314. Van der Voort, Overheidsbeleid, 
appendix III. 

The development of the burden of indirect taxation was determined by five 
major tax revisions. The tax laws of 1822 and 1831 were responsible for the 
relative growth of excises in the first half of the nineteenth century. Graph 6 
demonstrates that these laws had a tremendous effect on consumer expendi
ture. After 1850 the abolition of the excises on mutton and pork (1852) and on 
grain milling (1855) achieved a similar change in the opposite direction; by 
1860 the burden of indirect taxation was lower than during the first half of the 
century. The end of local excise taxation was the coup de grace: the share of 
excises in expenditure on this group of commodities was halved.38 

In short, changes in incomes, relative prices and taxation brought about struc
tural shifts in private consumer expenditure. It could, however, be argued that 
the very nature of consumption was fundamentally different before and after 
the middle of the nineteenth century. 
Until about 1865 Dutch economic life was in the grasp of a 'pre-industrial 
rhythm of life' in which fluctuations in food prices determined the develop-
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Graph 6. The share of excises in the value of expenditure on taxed commodi
ties 1807-1913 (%) 
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Note: Arrows indicate major tax revisions. 

ment of purchasing power.39 High prices put direct downward pressure on the 
consumption of other products with a higher elasticity; a rise in agricultural 
prices led to a stagnation in the demand for textiles, colonial goods, and other 
luxury products. This was especially true for working-class families, who spent 
a very large part of their income on primary foodstuffs. There was economic 
growth during the first half of the nineteenth century, but this growth occurred 
in selected industries only -the international services and related export indus
tries- and its benefits were divided unequally. The greater part of the popula
tion remained on or near a subsistence minimum. 

However, the effect of high or low prices was not the same for every eco
nomic group. While low food prices raised the purchasing power of urban 
families, they undermined the income of agrarian producers. In the absence of 
a universal increase in real per capita income, this resulted in considerable 
regional differences in the development of the standard of living.40 In Holland 
and Utrecht the rate of urbanization was very high and consumers were fully 
dependent on the market. Contrary to the inland provinces there was very little 
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auto-consumption (or small-scale landownership) by labourers and cottagers. 
And poor relief -the only social mechanism that could provide for those at the 
bottom end of the income pyramid- was insufficient for long-term survival. 41 

These differences are also reflected in the growth of retail trade: in urbanized 
regions with a high burden of excise taxation the turnover of shopkeepers 
increased at a slow rate, whereas this turnover increased vigorously in pre
dominantly agricultural regions. 42 After about 1860 regional variations in 
growth rates diminished. 

In addition to the levelling off of regional differences, the divergence of 
patterns of consumption between the various social groups also became less 
pronounced (table 2). 

Table 2. The share of primary foodstuffs in consumer expenditure according 
to working-class budgets and the present estimates, 1850-1900 (%) 

1850-1870 
1870-1900 

A 

42 
21 

B 

19 
13 

A Working-class budgets in Amsterdam (Van Zanden) 

c 

2.21 
1.68 

B Macro-economic estimates of total private consumer expenditure in the Nether
lands 

C Ratio between A and B 

Sources: Van Zanden, De industrialisatie, 136. 

After 1865 the growth process was reinforced by a rise in nominal and real 
wages. Together with the continuous decline in the relative price of bread and 
potatoes, this development resulted in a gradual and sustained increase in the 
net disposable income of wage earners. A comparison of the structure of total 
pri vate consumer expenditure with the share of primary foodstuffs in the bud
gets of working-class families in Amsterdam shows that this process led to a 
convergence of consumption patterns (table 2).43 Around the middle of the 
nineteenth century there was a considerable gap between the two budgets, 
mainly as a consequence of the unequal distribution of incomes. The break
down of the 'pre-industrial' system implied that food prices could no longer 
significantly influence consumer expenditure. 

Thus, in contrast to the 'premodern' period when growth was intermittent 
and inequal , after about 1860 the growth of private consumer expenditure was 
not merely sustained but also more equally distributed among regions and 
social groups. This pattern of development corresponds with the overall growth 
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of the Dutch economy. There could be no sustained growth of aggregate de
mand as long as income inequality was high and wages were rigid. This sys
tem was broken through in the 1850s and 1860s when a sustained increase in 
aggregate demand began. After 1860 the growth of private consumer expen
diture was both balanced and comprehensive. 

5. Industrial growth and changes of demand 

In the preceding sections we have analyzed changes in demand more or less as 
a consequence of economic growth. It is, however, quite possible that an in
crease in aggregate demand was instrumental in bringing about a process of 
modernization and industrialization. In this section we will try to analyze the 
growth pattern of the Dutch industrial sector in the light of changes in de
mand. We believe that this line of approach can improve our understanding of 
the (alleged) slow process of industrial growth, particularly since the greater 
part of the industrial sector was geared towards the production of consumer 
goods. 

In Dutch historiography the growth of product and productivity has mainly 
been examined in terms of supply-side influences. However, these have been 
proven to be inadequate. There was a sufficient supply of capital, innovative 
entrepreneurship, and technological knowledge.44 In our opinion the pattern 
of industrial growth or economic development can best be explained by incor
porating demand or -in general phrases- the extent of the market into the analy
sis.45 There is sufficient evidence to suggest that, with an ample supply of 
technology and capital, a lack of effective demand hindered investments in 
new methods of production and the introduction of productivity-raising inno
vations. 

This hypothesis can be tested on the basis of an analysis of relative output 
prices. In general, relative prices can be used to determine if supply or demand 
was responsible for the pattern of economic development. Van Zan den argues 
that a rise in the relative price of industrial products points towards the influ
ence of demand: an increase in demand for non-essential goods resulted in a 
relative increase in the price of these goods, which in turn encouraged produc
ers to expand their supply. Conversely, a decline in the relative price of indus
trial commodities suggests that improvements in the production process were 
at the heart of structural changes in the economy; consumers then responded 
by raising their demand for industrial and other non-primary goods as well as 
services.46 This hypothesis will be tested for the nineteenth century . 

We have first charted the development of product and productivity in the 
foodstuffs industry and textile manufacturing. Graph 7 shows indices of real 
value added per worker in these two industries. In order to test the above 
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hypothesis, we have compared the growth of productivity with changes in 
relative prices.47 

Graph 7. Productivity in the foodstuffs and textile industry, 1807-1913 (value 
added per worker at constant prices; index 1913 = 100%) 
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Foodstuffs: In the first half of the nineteenth century the growth of productiv
ity in the foodstuff industries was fairly modest and was accompanied by rather 
stable relative prices of foodstuffs. The second half of the century was a pe
riod of sustained growth of production at a higher level of productivity. Be
tween 1850 and 1856 output per worker boomed, which was coupled with a 
sharp decrease in relative food prices. This decrease can be explained from 
institutional factors related to the tax reforms. In the period 1870-1890 the 
growth of productivity accelerated slightly, which went along with a com
paratively strong increase in relative food prices. After 1890 the combination 
of continued growth in output per worker and the decline in relative prices 
indicates that supply-side factors prevailed. 
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Table 3. Productivity and relative prices in the foodstuffs industry, 1807-1913 
(average annual growth, %) 

productivity relative price 

1807-1850 0.5 0.2 
1850-1870 0.7 -0.6 
1870-1890 0.9 1.2 
1890-1913 0.7 -0.5 

Textiles: The growth pattern of textile manufacturing seems to correspond 
rather well with the development of relative prices.48 The growth rates in table 
4 show that the period 1865-1885 was the era of mechanization in the Dutch 
textile industries. The gains in productivity were accompanied by an increase 
in relative prices, which provides a strong indication that an expansion in de
mand gave an incentive to technological innovation. It is striking that during 
the 1880s -a period of depression- demand does not seem to have played an 
important role in the growth process of this industry. However, the strong 
increase in relative textile prices after 1900 points towards a new phase of 
demand-induced growth in the period 1900-1913.49 

Table 4. Productivity and relative prices in textile manufacturing, 1807-1913 
(average annual growth, %) 

productivity relative price 

1807-1850 1.7 -1.6 
1850-1865 0.2 0.0 
1865-1885 5.6 0.5 
1885-1895 1.2 -0.1 
1895-1913 0.2 1.2 

We can conclude that demand was one of the principal variables in the timing 
of industrial growth. Periods of mechanization in the foodstuffs and textiles 
industries were characterized by rising levels of relative prices. In the case of 
foodstuffs the initial and most important impulse was provided by the aboli
tion of excises on primary necessities, which resulted in a decline in the con
sumer price of foodstuffs and consequently brought about a rise in the level of 
purchasing power. Productivity jumped to a significantly higher level; in the 
1870s and 1880s rising producer prices went along with modest gains in pro
ductivity, even though it is difficult to discern a clear trend. Textile manufac-

/ 
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turing grew in response to a comprehensive increase in demand due to rising 
nominal wages and declining food prices. 

6. Conclusion 

In the course of the nineteenth century the structure of the Dutch economy 
was fundamentally transformed. A process of modern economic growth be
gan during the second half of the century.50 This type of growth combined a 
sustained increase in per capita income with far-reaching structural changes 
(such as a relative decline of agriculture as against the growth of industry and 
services, a downward trend in the long-term development of income inequal
ity, and so on). 

An analysis of private consumer expenditure also demonstrates the funda
mental difference between the process of economic growth in the first and 
second halves of the nineteenth century. Until 1855 consumer expenditure 
remained more or less stable. Moreover, it is remarkable that after 1830 the 
structure of consumption became even more 'traditional' (the share of pri
mary foodstuffs increased!) in spite of the revival of the 'colonial sector' and 
the enormous inflow of capital it generated. This may be explained from the 
high degree of income inequality in a 'premodern' economy. In the second 
half of the century the structure of the Dutch economy was fundamentally 
transformed, so that private consumer expenditure not only achieved sustained 
growth but was more evenly distributed . 

• An explanation for the pattern of growth of private consumer expenditure 
-stagnation until 1855, considerable growth thereafter- was mainly found in 
the development of relative prices. Incomes did not begin to increase signifi
cantly until after 1865; real wages remained stagnant during the preceding 
sixty years (leaving aside the short-lived boom after the Napoleonic Wars). 
Yet, structural changes in consumption already began between 1850 and 1865 
and can be explained from the decrease in consumer prices in this period. 
After 1865 a growth in incomes reinforced this process. The relative price 
changes were caused primarily by the tax reforms of the fifties and sixties. 
Between 1852 and 1865 the burden of indirect taxation on the price level of 
basic necessities was reduced. Ironically, these reforms as well as the 
infrastructural investments of the 1860s were largely financed by means of 
large colonial remittances, which can be seen as a typical exponent of the 
merchant capitalist structures of the first half of the century.51 

• Even though consumption began to grow in the late 1850s, this did not yet 
have a real impact on the process of economic development in the Nether-
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lands as the growth of international transactions far exceeded that of private 
consumer expenditure. After 1865 the tables were turned. The analysis pre
sented in this article unequivocally shows that economic modernization was 
accompanied by an expansion of aggregate domestic demand: between 1865 
and 1880 the ratio of private consumer expenditure to gross national product 
rose from less than 65 percent to about 85 percent. This conclusion seems 
rather odd as the Netherlands is commonly considered a small and open 
economy on the crossroads of international trade flows . However, apart from 
the fairly modest size of exports relative to the value of physical output, Smits 
has demonstrated that when the economy was booming the export coefficient 
of agriculture and industry declined.52 

• A 'Keynesian decomposition' of demand indicates that during the first phase 
of modern economic growth (1865-1880) the domestic market was the driv
ing force. Private consumer expenditure increased considerably due to rising 
standards of living. This development coincided with an extension of the mar
ket due to improvements in infrastructure and transport technology. After 1890 
a second growth phase began, which was characterized by an increase in in
vestments rather than private consumption. 

The pattern of industrial growth is in keeping with this periodization. 
Callewaert has established that the growth of Dutch industry began during the 
1870s and was mainly concentrated in the foodstuffs and textile industries.53 

We have demonstrated that this growth was mainly induced by an increase in 
demand. After 1890 the centre of expansion shifted towards the production of 
capital goods (machinery, metal processing, shipbuilding, etcetera).54 An im
portant part of this growth might have been export-led.55 

• In general, the process of modern economic growth in the Netherlands was 
set in motion by a significant increase in the extent of the domestic market. 
Government made a vital contribution to this process. The abolition of bur
densome excises and the construction of railways and canals in the inland 
provinces in the sixties removed the 'physical impediments for economic 
growth' .56 This marked the beginning of a process of growth through size 
effects, encouraged by an increase in demand and -in a wider sense- the ex
pansion of markets.57 The centralization of political power and the reformula
tion of public policies on economic development in the middle of the nine
teenth century can be considered as one of the prerequisites for this growth 
process. After the 1860s the economic development of the Netherlands can be 
typified as a classic example of modern economic growth in which supply and 
demand had a mutual influence. In short, an expansion of aggregate demand 
was a necessary first step; only then did an increase in productive capacity be-
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come an interesting option; wage rises added an additional incentive, especially 
because they encouraged the introduction of labour-saving technologies.58 

The analysis of private consumer expenditure sheds new light on the eco
nomic development of the Netherlands. There was a stark contrast between 
the years before and after 1865, with respect to the relative importance of 
consumption (as a percentage of gross national product) as well as the devel
opment of its absolute level and composition. It seems worthwile to include 
the role of aggregate demand in the analysis of macroeconomic developments. 
Supply cannot be regarded as an isolated factor. Similarly, new technologies 
were not 'manna from heaven'; in recent economic theory technological de
velopment is seen as highly endogenous.59 Our analysis demonstrates that by 
incorporating demand we can improve our understanding of the pattern of 
economic development. Only a coherent examination of supply and demand 
can provide a comprehensive view of the dynamics of economic growth. 
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DUTCH RAIL- AND TRAMWAYS 
IN A COMPARATIVE PERSPECTIVE, 1838-1913' 

by 

Peter Groote, Ronald Albers, Adrian Clemens 

Introduction 

Transport plays a key role in many discussions on modern economic growth. 
In the nineteenth century railways came to the forefront within the transport 
sector. For this reason, railways have been a primary focus of economic re
search on the nineteenth century. Economic historians have adopted various 
measures to assess the importance of railways for the national economy. Of 
these, the calculation of value added is most often used, but the size of railway 
investment, the number of railway employees as a proportion of the total 
workforce, and the importance of linkage effects also shed light on the role 
and importance of railways in the economy. 

Research on railway history in The Netherlands has traditionally been insti
tutionally-oriented.2 An ever returning question has been whether or not The 
Netherlands were late in constructing their railways compared with their 
neighbouring countries. Since this question was usually answered in the affir
mative attention subsequently shifted to the factors and persons responsible 
for this 'backwardness'. In this article we do not want to repeat this discus
sion. We are of the opinion that this discussion is not particularly relevant as 
long as Dutch railway history has not been thoroughly quantified. Only then 
can international comparisons be fruitfully made. In this article, we focus on 
the quantification of investment and the capital stock in rail- and tramways. 

We will begin with a brief explanation of the sources and methods used to 
construct annual time series of capital formation and capital stocks in rail- and 
tramways. We will then highlight some of our results by putting the figures in 
a comparative perspective. In order to relate capital formation figures to other 
macro-economic data in a systematic way, we use the definitions of the United 
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Nations System of National Accounts, revision 3 (1968). Our series refer to 
domestic fixed capital formation. Changes in stocks, work in progress, and 
intangible assets, as well as capital financing are excluded. 

Because of the ongoing character of this research, comprehensive invest
ment figures on other modes of transport in The Netherlands in the nineteenth 
century are not yet available. Therefore we cannot give an intermodal per
spective. We can, however, make an international comparison with Great Brit
ain, France, and Germany, concentrating on two aspects. In the first place, by 
comparing railway investment with aggregate investment. In the second place, 
by studying the ratio of rail- and tramway investment to national income. 

Definitions, sources, and methods 

The perpetual inventory method 
There is widespread agreement on two related concepts of capital formation: 
gross and net. Gross capital formation is defined as total outlays on productive 
assets which yield services lasting beyond the period in which they are ac
quired, usually a year. Net capital formation measures the additions to the 
existing capital stock over and above the investment needed to compensate for 
depreciation. Depreciation is the loss of value of a capital good due to physi
cal damage or economic obsolescence. The rate of depreciation depends on 
the average lifetime of the asset concerned. 

The perpetual inventory method is no more than a set of accounting rules, 
which specify the relations between the stock of capital and the flows of in
vestment, scrapping of capital goods, and depreciation.3 It defines the total 
capital stock as the weighted sum of former investment. Combining invest
ment flows for different years requires a standard of comparison, which is 
provided by measurement in constant prices. 

The construction of historical time series of capital formation 
We adopted a 'bottom-up' approach to construct time series of capital forma
tion in rail- and tramways. Annual investment data on a micro-level, e.g. indi
vidual companies or municipalities, were aggregated to build time series of 
capital formation on the macro-level. Since the macro-series had to cover all 
companies and public bodies active in any year of the period 1838-1913, we 
had to make separate estimates for companies or years for which no source 
material was available. 

A distinction must be made between railway construction by the central 
government and by private companies. For the government, detailed invest
ment figures, subdivided by line and by category, are given in the Parliamen
tary Papers (Bijlagen bij her Verslag van de Handelingen der Staten-Generaal). 
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This enabled us to exclude expenses which are not part of capital formation, 
such as land purchase, and the purchase of private railway lines. The propor
tion of expenditure on land fell rapidly, from an initial level of about 50% to a 
relatively constant 12.5%. Some of the investment booked under the heading 
of railways was in fact geared towards the construction of shipping canals and 
harbours . Examples of these are the 'Zuid-Beveland Canal' and the Flushing 
harbour works, which were booked under 'expenses of an extraordinary na
ture' for the railway line Roosendaal-Flushing. After deduction of these out
lays we obtained a time series of cumulated expenditure on government rail
way construction in historical prices. The annual changes in this series constitute 
gross capital formation in current prices. 

We used capital accounts and balance sheets to reconstruct capital forma
tion by private companies. Gross investment can be derived by comparing 
consecutive balance sheets, provided railway companies put the cumulated 
value of their fixed assets on their balance sheets. In the nineteenth century, a 
fierce debate took place about how to properly value railway companies' fixed 
assets. Two factors played a role in triggering this debate: the unclear, but 
rather long lifetime of the railway track, and the system of government granted 
concessions, with the possibility of future nationalisation. 

As a transport system, railways were unprecedented in their size and dura
bility. The lifetime of the track was unknown. It was even doubtful whether 
the concept of lifetime was at all applicable to the railway system. Thus, it was 
unclear whether it would make sense to depreciate the permanent way of rail
ways, and, if so, what the rate of depreciation ought to be. 

Railway companies had to obtain government concessions. These conces
sions were valid for a specified period, and the government had the explicit 
right to take over the railway line for a 'fair' price after expiration of the con
cession. What would constitute a 'fair' price for a non-tradable capital good 
understandably was a matter of debate. The one thing both sides agreed on 
was that the price would have to be based on the capital value of the railway 
line, as given by the balance sheet. In nearly all concessions granted, the gov
ernment had refrained from giving guidelines on how to draw up the balance 
sheet. Thus, it was not only possible, but also profitable for railway companies 
to keep on cumulating new investment on their balance sheets, without de
ducting depreciation or even retirements. In the 1920s, when the government 
planned to take over the two remaining large railway companies, it became 
clear that these companies had indeed been administrating in such a manner. 
After eight years of discussion in Parliament, the government concluded that 
the companies' valuation of their fixed assets had long ceased to have any 
relationship with reality, as no deductions for retirements or depreciation had 
been made for decades. 
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Although in general private companies do not specifically aim at pleasing 
historians, they sometimes do so unintentionally. Present-day accountants may 
shake their heads at the manner of bookkeeping practised by nineteenth cen
tury railway companies, but for our purposes their method was a blessing in 
disguise. In order to derive annual figures on capital formation, we could sim
ply deduct consecutive balance sheet valuations of the fixed assets. We fol
lowed this procedure for nearly all rail- and tramway companies. When it was 
clear, e.g. from the amplification of the balance sheets or from the capital 
accounts, that companies had depreciated their assets we added cumulated 
depreciation. 

In order to derive capital formation on permanent way and works we tracked 
down balance sheets for 148 rail- and tramway companies, out of a total of 
175. The main sources were the companies' annual reports, Van Nierop & 

Baak's Naamioze Vennootschappen, and Van Oss' Effectenboek. The latter 
two are serial publications, which contain key financial information on lim
ited liability companies. Belgian joint stock companies pul;>lished their bal
ance sheets in the Annexes au Moniteur Beige. The 27 companies for which 
we had no financial data owned only 191 kilometres of rail- or tramway track, 
out of a total of 6028 kilometres in 1913. Annual investment for these compa
nies was estimated by multiplying the length oftheir newly built track with the 
unit costs of construction derived from data on the other companies. In 1913 
the relevant unit costs weref237,OOO per kilometre for main railways.! 58,000 
per kilometre for light railways, andf34,000 per kilometre for tramways. 

Capital outlays on stations were estimated as a percentage of total expendi
ture on permanent way and works. The figures on the expenditure of the cen
tral government on railways, which comprised 39% of total accumulated in
vestment in 1913, enabled us to estimate the share of railway stations as 12% 
of capital formation in total 'non-rolling stock'. For tramways we had at our 
disposal detailed balance sheets of 35 companies. These companies were re
sponsible for 27% of total cumulated investment in 1913. Outlays on tramway 
stations were 7% of the total costs of permanent way and works. 

For all railway companies active in exploitation, we derived figures on capi
tal formation in rolling stock, again on the basis of balance sheets. The same 
procedure proved possible for 39 tramway companies, accounting for three 
quarters of the total rolling stock. Expenditure on tramway horses was in
cluded. Investment of the remaining tramway companies was estimated using 
data on the number of locomotives, passenger carriages, freight wagons, and 
horses. 

We then calculated gross and net capital stocks by means of the perpetual 
inventory method. For this purpose we had to choose suitable depreciation 
and retirement models, and to determine the lifetimes of the various assets. 
We applied ordinary linear depreciation. For the permanent way, including 
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sleepers, we employed a rectangular retirement model. A delayed linear re
tirement model was used for stations, with discards occurring at a constant 
rate over a period of 10 years around the average service life. The average 
service life of railway stations could be deducted from data on construction, 
alterations and demolition of a large number of Dutch stations. For iron and 
steel rails, and for rolling stock we managed to derive logistic retirement curves 
from detailed data in the companies' accounts. Average lifetimes were 10 years 
for sleepers, 14 years for iron rails, 30 years for steel rails, 40 years for rolling 
stock, 40 years for tramway stations, 60 years for railway stations, and 100 
years for the permanent way. 

Deflation procedures 
In order to cumulate capital flows over time, they must be measured in con
stant prices. For rolling stock, which was regularly traded on the market, we 
found enough price quotations to build separate deflators for railway and tram
way rolling stock. These deflators combine information on prices of locomo
tives, passenger wagons, and goods wagons. The prices of railway locomo
tives were corrected for quality changes. In the same way we derived separate 
price indices for electrical tramway equipment and draught-horses. 

For the permanent way and for station buildings we had to rely on weighted 
price index series, which combine series on labour and material costs. We 
applied seven separate weighting schemes as shown in table 1. In the choice of 
weights we relied mainly on the detailed information on the structure of con
struction costs supplied by the Parliamentary Papers. 

Table 1. Weighting schemes for deflators 

Infrastructure Stations 

main main light tramways tramways railways tramways 

railways railways railways 

1838-1877 1878-1913 1879-1913 1864-1877 1878-19131838-1913 1864-1913 

labour 0.55 0.50 0.35 0.35 0.30 0.40 0.40 
iron 0.25 0.45 0.12 0.09 
steel 0.30 0.45 0.50 
wood 0.10 0.10 0.10 0.15 0.15 0.18 0.195 
bricks 0.10 0.10 0.10 0.05 0.05 0.18 0.195 
lead 0.03 0.03 
zinc 0.03 0.03 
glass 0.04 0.04 
paint 0.02 0.02 
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Figures on capital formation in current prices were subsequently converted to 
constant prices. This enabled us to apply the perpetual inventory relations to 
obtain the gross and net capital stocks, gross and net capital formation, retire
ments, and depreciation. All our series are in constant as well as in current 
prices. Since we distinguished not only railways and tramways, but also infra
structure, rolling stock, and stations, this resulted in no less than 72 annual 
time series. Graph 1 and tables 2 and 3 summarize the main results. 

The resulting picture 

The development of capital formation and capital stocks in main railways is 
characterized by two institutional milestones: the 1860 Railway Act 
(Spoorwegwet), and the 1890 Railway Agreements (Spoorwegovereenkomsten). 
In 1860 the central government decided to take the construction of a national 
railway network into its own hands. In 1890 the government reorganized the 
exploitation of this network by dividing it between the two remaining large 
railway companies (the 'Dutch Iron Railway Company' or HSM, and the 'Com
pany for the Exploitation of State Railways' or SS). Concentration of the ex-

Graph 1. Grossfixed capital formation in rail- and tramways (infrastructure, 
rolling stock, and stations), 1838-1913, constant prices (million guilders of 
1913) 
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ploitation had to increase efficiency, while competition between the two com
panies was to preclude monopoly rents. 
The 1860 Railway Act resulted in a large increase in investment in railway 
infrastructure. Capital formation rose from an average of about three million 
guilders in the period 1851-1860 to nearly fifteen million guilders in the fol
lowing decade.4 The government was debited with approximately two-thirds 
of this amount. Capital formation in rolling stock amounted to nearly three 
million guilders annually during the first wave of railway construction 
(1861-1870). Solely private companies were responsible for investment in 
rolling stock, since the government only participated in the construction of the 
network, and not in its exploitation. The peaks in the years 1877-1881 are due 
to another wave of government investment, related to the 1873 and 1875 Rail
way Acts. The lines built in this period were to link the 'Northern' and 'South
ern' networks, which had not been connected during the first stages of gov
ernment activity . To do so, expensive bridges had to be built to cross the rivers 
Rhine, Waal, and Meuse. 

Table 2. Average annual grossfixed capital formation in rail- and tramways: 
infrastructure, rolling stock and stations, 1938-1913, constant prices (in mil
lions of guilders of 1913) 

Infrastructure Rolling stock Stations 

railways tramways railways tramways railways tramways 

1838-1850 1.003 0.573 0.263 
1851-1860 2.739 1.201 0.494 
1861-1870 14.334 0.104 2.790 0.033 2.324 0.010 
1871-1880 10.057 0.580 3.313 0.137 1.741 0.045 
1881-1890 7.742 1.783 3.191 0.660 2.063 0.140 
1891-1900 4.942 1.824 4.770 0.555 0.918 0.132 
1901-1913 8.236 4.628 5.595 1.466 1.337 0.340 

The 1890 Railway Agreements initially had the opposite effect on railway 
capital formation . Investment in infrastructure stabilized on a fairly low level 
after 1889, when private investment decisions were postponed due to negotia
tions between the government and the railway companies on the Agreements. 
Investment in rolling stock grew after 1890, however. This may be interpreted 
as the result of the proper functioning of the Railway Agreements: the existing 
network was used more intensively . In 1892 capital formation in rolling stock 
reached an interim peak of more than eleven million guilders. This was a reac
tion on investment decisions postponed in the preceding years, as much as it 
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was the result of the replacement of obsolete material of the former 'Dutch 
Rhenish Railway Company' (or NRS) by the HSM and SS. 

After 1900 a higher level of investment was again achieved, both in infra
structure and rolling stock. On average annual gross fixed capital formation in 
infrastructure amounted to thirteen million guilders in this period, compared 
to seven million for rolling stock. It is often thought that light railways played 
the major role in this, but in fact the rapid development of tramways was more 
important. Both light railways and tramways served to complement the exist
ing main-line railway network (see figure 1). Replacement investment was 
also gaining in importance after 1900. In the years 1900-1913 replacements 
accounted for 18% oftotal capital formation. The peak in rolling stock invest
ment in 1913 (13.5 million guilders) was mainly due to renewal of equipment. 
By then, the rolling stock which had come into service during the first boom
period (1860-1880) had reached the end of its life-cycle. 

With respect to investment in tramways three waves of investment can be 
discerned. In the first, from 1880 to 1883, local horse-drawn tramways and a 
number of regional horse and steam tramway lines were built. This phase may 
be related to the 1878 'Light Railways and Tramways Act'. The second wave, 
which started in the 1890s, was characterized by the large scale construction 
of regional tramway networks. These served as a substitute for railway net
works, in particular in rural areas. The third wave occurred after 1900, when 
urban electric tramways were built. 

Table 3. Grossfixed capital stocks in rail- and tramways: infrastructure, roll
ing stock and stations, 1850-1913, constant prices (million guilders of 1913) 

Infrastructure Rolling stock Stations 
railways tramways railways tramways railways tramways 

1850 21.5 6.9 3.6 
1860 42.3 18.8 8.6 
1870 172.3 0.7 46.2 0.2 31.8 0.1 
1880 230.9 6.1 77.5 1.4 49.2 0.5 
1890 274.1 22.6 103.9 7.0 69.9 1.9 
1900 304.2 37.4 137.9 10.5 78.2 3.2 
1910 373.5 79.2 169.7 22.0 88.5 6.6 
1913 388.8 87.9 188.5 26.9 91.3 7.6 

Public and private investment 
Until the Railway Act of 1860 the state had not directly invested in railways. 
In the following decades, however, the government played a predominant role 
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in the creation of a national network of main-lines. The central government 
was responsible for the largest part of capital outlays in the period 1861-1889, 
regularly contributing more than 60% of total expenditure on railway con
struction (graph 2). As described above, government investment took place in 
two waves, the construction of several main lines in the 1860s, and the linking 
of the northern and southern networks in the late 1870s. The two periods of 

Figure 1. The networks of main railways, light railways, and tramways in the 
Netherlands in 1913 
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large-scale government activity can easily be distinguished. Once the national 
network had been completed the government's involvement was considerably 
reduced. This was a logical decision since the government had stepped in only 
to complement the activities (or rather lack of them) of private investors , who 
were reluctant to undertake the construction of a national network of ques
tionable profitability. In the same period the government undertook the con
struction of large shipping canals improving the accessibility of the Rotterdam 
and Amsterdam ports. State intervention in infrastructural works was under
taken to further the public interest, without the explicit aim to draw revenues 
from it. After 1890 public capital formation in railways stabilized at a much 
lower level. 

The second phase of large-scale public investment in rail transport began 
shortly after the turn of the century. This occurred primarily at the local level, 
at a time when local authorities increasingly took into their own hands ser
vices formerly supplied by the private sector, e.g. gasworks, waterworks and 
electricity. Several large and medium-sized municipalities decided to modernise 
their local horse-drawn tramways. In many cases (e.g. Amsterdam 1904, The 
Hague 1906) the modernisation of the tramway system and the establishment 
of electricity stations went hand in hand. The potential linkages between 
municipal power stations and electrical tramways were of decisive importance 

Graph 2. The public share in total rail- and tramway capital formation, 
1840-1913 
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in this respect. Tramways were by far the largest consumers of electric current 
in the early stages of public electricity supply. Moreover, they provided the 
opportunity to spread demand for electricity more evenly over the day. The 
motives of the municipalities for investing in electrical trams were not altruis
tic, however. Local governments successfully seized the opportunity to estab
lish regional monopolies. Since the municipalities had the exclusive right to 
grant concessions they could easily exclude private competitors. They chose 
to benefit themselves, rather than let the private sector reap the benefits from 
the development of electrical tramway technology. From 1904 to 1913 the 
public share of total capital outlays on tramways amounted to 36%. 

International comparisons 

We compared railway investment for The Netherlands, Great Britain, Ger
many, and France, by calculating the ratio to total investment, and to national 
income (the investment ratio) . We distinguished three periods representing 
the major phases of railway development in The Netherlands. The periods 
concerned are 1850-1860, 1861-1890, and 1891-1913. The 1850s exemplify 
the modest starting phase, the subsequent phase represents the zenith of main
line construction, while after 1890 replacement investment of main-line rail
ways and new construction of tramways dominate the picture. 

The share of rail- and tramways in total capital formation 
To examine the importance of rail and tramways to the total economy we first 
considered the share of rail and tramway investment in total gross capital for
mation. For Great Britain, France, and Germany we used the standard sources 
for capital formation figures.5 The data on total gross domestic fixed capital 
formation in the Netherlands are the outcome of our own research.6 The rail
and tramway shares are summarized in table 4. 

Table 4. Share of rail- and tramways in total gross domestic fixed capital 
formation, 1850-1913 (in %) 

Netherlands United Kingdom France Germany 

1850-1860 4.1% 17.0% 13.0% 17.1% 

1861-1890 10.3% 13.9% 10.3% 14.7% 
1891-1913 5.7% 9.3% 8.5% 7.5% 

peak 24.8% 30.4% 19.2% 40.6% 
reached in: 1866 1850 1855 1879 
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Until the 1860s investment in railways in The Netherlands was relatively un
important compared to the other countries. In the second phase however, The 
Netherlands caught up to a considerable extent and were on par with France. 
For a brief period railways accounted for a large share of total capital forma
tion , without, however, quite reaching British or German levels. After 1890 
the share of rail- and tramway capital formation declined for all countries ex
amined. In The Netherlands the decline was most pronounced. The share was 
just slightly higher than it had been in the 1850s, and was quite low compared 
to the other countries. 

The investment ratio 
For the national income of The Netherlands we used preliminary estimates 
from the research project 'Historical National Accounts of The Netherlands, 
1800-1913' .7 For Great Britain, France, and Germany we relied on the stan
dard sources. 8 Table 5 displays the results of this exercise. The figures refer 
to weighted averages. 

Between 1850 and 1860 capital formation in railways in The Netherlands 
constituted only 0.3% of national income. The subsequent phase of large-scale 
railway construction resulted in a more than three-fold increase in the invest
ment ratio. In the years after 1890 the investment ratio fell again. mainly due 
to the rise in national income. 

Table 5 also highlights the apex of railway construction for the various 
countries. In fact. in Great Britain the maximum was reached already in the 
period 1840-46, when railway capital formation accounted for approximately 
3% of national income. Germany experienced a first peak in the late 1840s 
and a second - even higher - one in the 1870s. 

Table 5. Investment ratio of rail- and tramways (infrastructure, rolling stock 
and stations), 1850-1913, current prices 

Netherlands United Kingdom France Germany 

1850-1860 0.34% l.21 % l.68% 1.50% 
1861-1890 1.11 % l.23% 1.35% 1.68% 
1891-1913 0.85% 0.83% l.23% 1.08% 

peak 2.12% 2.54% 2.51% 3.54% 
reached in: 1866 1850 1855 1875 

In the Netherlands the maximum share of national income spent on railway 
construction amounted to slightly more than 2%. It is striking that the summit 
of the investment ratio for The Netherlands, which was achieved in what seemed 
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to be a short period of frantic activity, was still lower than the highest ratios in 
the other countries. It was also reached at a relatively late stage. Only Germany's 
second railway boom occurred still later. Although around 1910 the relative 
importance of rail- and tramway capital formation in The Netherlands was 
slightly larger than in Great Britain, no real catching up process is visible. 

Backward linkages 
A lower level of investment generally also means weaker backward linkages. 
We estimated the demand for labour and for iron induced by railway construc
tion in The Netherlands. The number of labourers employed in railway build
ing could be calculated indirectly by dividing the total wage sum by the aver
age wage for each yearY The wage sum was derived from total capital formation 
by taking the share of wages in railway construction costs (table 1). In the late 
1870s, at the height of the railway boom, some 12,500 people, or around 1 % 
of the total workforce, were engaged in railway construction. About the same 
number was involved in exploitation of the network. In 1910 still some 11,500 
people were building rail- and tramways. The number of people employed by 
railway companies had risen to nearly 30,000. These numbers are dwarfed by 
the number of labourers working on German railway construction: in 1850 
already 80,000, rising to a peak of 540,000, or nearly 3% of the total workforce, 
in 1875. JO 

Backward linkages to the iron industry were also relatively weak. As no 
primary iron industry of any importance existed in The Netherlands, rails had 
to be imported. In the period 1861-189242% of all rails supplied were from 
Germany, 20% came from Belgium, 18% from Great Britain, and 20% were 
of unknown origin. I I The demand for rails, and iron and steel for the building 
of railway bridges and stations, resulted in a maximum volume share of 58% 
of total Dutch imports of iron and steel reached in the period 1865-1869.12 
This is considerably more than the 25% of total demand for pig iron exerted 
by the German railways in the 1870s.13 At first sight there were promising 
backward linkages of rail- and tramway investment to the iron industry. How
ever, the high share of railways in the import of iron in this period was mainly 
due to the low demand for iron in the rest of the Dutch economy. Net Dutch 
imports of iron in the period 1865-1869 equalled a mere 6% of the German 
pig iron production. 14 

Conclusions 

The time series on capital formation in rail- and tramways in The Netherlands 
in the period 1838-1913 were constructed by following modern guidelines 
from the System of National Accounts. The consistency, comparability, and 
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divisibility of the series proved a promising step forward. For the first time, 
light railways and tramways have been included in the estimates, and has a 
division been made between infrastructural components, rolling stock, and 
station buildings. Since the time series were constructed bottom-up, starting 

from data on individual companies and on outlays by central and local gov
ernment, it was possible to asses the importance of private and public invest
ment in rail- and tramways. 

The new series generally support the existing view on railway development 
in the Netherlands, but not without amendments. The boom-period of govern
ment-led large scale construction in the period 1860-1880 still dominates the 
picture. A phenomenon not mentioned by older studies, however, is the in
creasing importance of rolling stock towards the end of the period under study. 
This tendency towards a higher relative level of investment in rolling stock 
was reinforced by increasing replacement investment, and by heavy invest
ment in electrical tramways. 

When put into an international perspective, the new series generally support 
the existing picture as well. In The Netherlands railways never dominated the 
national economy to the same degree as in Great Britain or Germany. Large
scale construction started later, and was relatively less important, both in com
parison with national income, and as a percentage of total capital formation. 
Therefore, backward linkages were also weaker. 

The plain fact that railways were relatively less important to the Dutch 
economy does not necessarily mean that more resources should have been 
allocated towards it. Instead, it can be argued that resource allocation was 
rational. Precisely because railways were late in The Netherlands it was pos
sible to profit from catch-up opportunities, such as increased competition on 
the world market for rails and rolling stock. 

NOTES 

I . University of Groningen, Faculty of Spatial Sciences (Groote), and Faculty of 
Economics (Albers), P.O. Box 800,9700 AV Groningen, The Netherlands, E
mail: r.m.albers@eco.rug.nl.orp.d.groote@frw.rug.nI.This article is partly based 
on research that was sponsored by the Foundation for Economic, Social, and 
Spatial Sciences (ESR), which is part of the Netherlands Organization for Scien
tific Research (NWO). 

2. I.H. lonckers Nieboer, Geschiedenis der Nederlandsche spoorwegen 1832-1938 
(Rotterdam, 1938); I.A. Faber, (ed.), Het spoor, 150 jaar spoorwegen in Nederland 
(Amsterdam, 1989); W. van den Broeke, Financien en financiers van de 
Nederlandse spoorwegen 1837-1890 (Zwolle, 1985). 



DUTCH RAIL- AND TRAMWAYS IN A COMPARATIVE PERSPECTIVE 55 

3. For a description of the perpetual inventory method, see: C.H. Feinstein, 'National 
statistics', in: C.H. Feinstein and S. Pollard, eds., Studies in capital formation in 
the United Kingdom, 1750-1920 (Oxford, 1988) 259-264 or A. Maddison, Dy
namic forces of capitalist development (Oxford, 1989) 279-284. 

4. All cost statements are given in real terms, i.e. in constant guilders of 1913. 
5. Great Britain: Feinstein, 'National statistics', 429-430. Germany: R. Fremdling, 

Eisenbahnen und deutsches Wirtschaftswachstum 1840-1879 (Dortmund, 
1985) 31; W.G. Hoffmann, Das Wachstum der deutschen Wirtschaft seit des 19. 
lahrhunderts (Berlin, 1965) 259-260. France: M. Levy-Leboyer and F. 
Bourguignon, The French economy in the nineteenth century, an essay in eco
nomic history (Cambridge, 1990) 317-321. Both Hoffmann and Levy-Leboyer 
and Bourguignon only give net capital formation . For the countries mentioned 
here, it is not entirely clear whether the figures include tramway investment. 
Since for Germany and France tramways are not included in any other category, 
they are either grouped with railways or excluded from the series. For Great 
Britain Feinstein probably included tramways in the category 'other transport 
and communications.' 

6. For infrastructure a detailed description of sources and methods is given by Peter 
Groote, Kapitaalvorming in infrastructuur in Nederland, 1800-1913 (Capelle 
aan den IJssel, 1995). For buildings, and machinery and equipment the data used 
are preliminary results of research carried out by Adrian Clemens and Ronald 
Albers. 

7. We would like to thank our colleagues of the project, E. Horlings, J.P. Smits and 
J.L. van Zan den for kindly providing us with their GDP-series. 

8. For sources on railway capital formation: see note 5. National income: Great 
Britain: C.H. Feinstein, National income, output and expenditure of the United 
Kingdom 1855-1965 (Cambridge, 1972) TI8-T20. Germany: Hoffmann , 
Wachstum, 451 -452. France: Uvy-Leboyer and Bourguignon, French economy, 
312-316. As for Germany and France only net capital formation was available, 
we divided by net national income. 

9 . See R. Fremdling, Eisenbahnen, 94-100. Wage series kindly supplied by Annelies 
Vermaas. See also: A. Vermaas, Wages, salaries and income inequality in the 
Netherlands, 1850-1913 (Ph.D.thesis; forthcoming) 

10. Fremdling, Eisenbahnen, 98. 
11. R.M. Albers and P. Groote, 'Kapitaalvorming in spoor- en tramwegen in 

Nederland, 1838-1913', NEHA-jaarboek voor economische, bedrijfs- en 
techniekgeschiedenis 57 (1994) 367. 

12. The available information in the trade statistics does not allow us to calculate the 
value share. 

13. Fremdling, Eisenbahnen, 81, 83. For the United States and Great Britain de
mand from the railways probably did not exceed 15% of pig iron output, ibidem, 
79-80. 

14. Dutch trade statistics (Statistieken van den in-, uit- en doorvoer); R. Fremdling, 
Technologischer Wandel und internationaler Handel im 18. und 19. lahrhundert; 
die Eisenindustrien in Grossbritannien, Belgien, Frankreich und Deutschland 
(Berlin, 1986) 324. 





IV 

THE DEVELOPMENT OF GOVERNMENT FINANCES 
IN A CHAOTIC PERIOD, 1807-1850 

by 

Jan Luiten van Zanden 

The wave of interest into the historical development of Dutch government 
finances that emerged in the 1980s paid little attention to the first half of the 
nineteenth century. Between the excellent study of Wantje Fritschy on the 
financial policies of the Revolutionaries between 1795 and 1806 and the thor
ough reconstruction of government finances in the second half of the nine
teenth century by Rene van der Voort there still exists a major gap in our 
knowledge. I Wantje Fritschy has also done some work on the period of the 
First Benelux - 1815-1830 - but she had to conclude that she was unable to 
reconstruct the development of government income and expenditure in this 
period.2 In fact, the only thorough study on the subject, H. Riemens' thesis on 
theAmortisatiesyndicaat (1935) also lacks these basic data, and as a result it is 
a largely descriptive account of the financial policies of King William J.3 In 
this book Riemens restates the opinion of contemporary authors that is impos
sible to make a detailed reconstruction of government finances in this period. 
This idea, repeated by Fritschy and others, has effectively blocked the further 
study of this fascinating period of Dutch public finances . 

In this paper I will show that, after a number of major problems are solved, 
it is possible to reconstruct the development of public income and expenditure 
and of public debt in detail. These problems are the result of: 
(1) discontinuities in the political system, with breaks in 1810/11 (inclusion in 

French Empire), 1813 (independence), 1815 (union with Belgium) and 
1830 (secession of Belgium); 

(2) the many changes in the tax regime and in the way taxes and expenditures 
were reported in the sources; 

(3) attempts by the King and his ministers to conceal deficits and to increase 
his discretionary power vis a vis Parliament. 
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The most famous example of the latter is the Amortisatiesyndicaat, set up in 
1822 by King William I as a semi official body to redeem the public debt, but 
used by him to expand subsidies to industry and infrastructure and to finance 
other expenses (loans to the Indies, subsidies for the victims of a major flood 
etc.). This syndicate ended up creating a lot of extra government debt and 
could do so almost completely outside the control of Parliament. 

For that matter, the Amortisatiesyndicaat was one of the many ploys the 
King played to deceive the public. All these tricks -separate funds, the inclu
sion of dubious sources of income in the budget, moving around money be
tween years and between different funds and budgets- make it difficult to re
construct in detail what was actually going on. We do, however, have one 
major advantage over the contemporary observer: detailed accounts of the 
regular budget and of nearly all the special funds -including the notorious 
Amortisatiesyndicaat- are available in the archives.4 This allows us to pen
etrate as far as the details of obscure expenses and revenues, and, after the 
reconstruction of the activities of these special funds, to consolidate the 
government's bookkeeping. In this paper I will explain the methods used to 
estimate the major macroeconomic figures for the central government between 
1807 and 1850, and give a brief analysis of some of the results of this study. 
Special attention is given to the period of the union with Belgium, between 
1816 and 1830, when all data on government income and expenditure included 
this nation. In order to determine the shares of the Netherlands and Belgium in 
government finances, I have tried to make separate estimates for both parts of 
the Kingdom. 

Sources and method of reconstruction 

At first sight the data published by the King and his ministers of the financial 
development of the Kingdom give a very chaotic picture of actual income and 
expenditure. But after a careful study of the published data, it appears that a lot 
can be used for historical analysis. For the years before 1814 this study has 
been restricted to the year 1807 - the last more or less normal years of the 
Batavian-French period - for which a detailed account of income and expendi
ture has been published.5 Starting in 1814 the Handelingen der Staten Generaal 
(HSG) contain summary statements of income and expenditure on a yearly 
basis, classified according to the major categories of the budget and according 
to the year to which the sums relate (for example, tax income relating to the 
financial year (dienst) 1814 that was actually received in 1816 is included as 
such in the statement of 1816). The major drawback of these tables is that as a 
result of their summary nature it is sometimes difficult to interpret the status of 
the sums involved. In addition, it is impossible to classify these statistics ac-
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cording to economic criteria (wages and salaries, government consumption 
and investment, etcetera). Moreover, these tables do not include the activities 
of the three special Funds, the Amortisatiekas (1814-1822), the Syndicaat der 
Nederlanden (1816-1822), and the Amortisatiesyndicaat (1823-1840). It is 
therefore impossible to reconstruct in detail the development of government 
finances on basis of the statements in the HSG. 

The additional information that was collected to interpret and supplement 
the statements of the HSG consists of the detailed accounts of expenditure per 
financial year (per dienst), which have been published for 1841-50 and are 
available in the archives of the Algemene Rekenkamer [General Auditor] for 
1823-1840. In this archive I have also found the detailed accounts if the three 
special funds, which enables us to reconstruct their activities.6 For example, a 
part of tax income (the so-called 'opcenten voor het Amortisatiesyndicaat') 
and part of the income from the Domains went directly to these funds and was 
not accounted for in the general statements of income and expenditure in the 
HSG. As a consequence authors who have tried to reconstruct income and 
expenditure for this period - especially the papers by Betz on government 
finances between 1814 and 18227 - have underestimated income and overes
timated the size of deficits. Moreover, information from the archives is essen
tial to interpret the meaning of many of the entries in the statements of the 
HSG. 

This information and a study of the literature -Riemens's thesis and contem
porary studies by Hoogendorp, Gogel and Betz8 - made it possible to interpret 
virtually all of the obscure entries in the summary statements. It proved to be 
possible to consolidate the accounts of the three funds and the regular ac
counts of the government by adding the extra income and expenditure of these 
funds to the general income and expenditure of the central government. 

In general, the figures of government budgets were not used because there 
were large discrepancies between budgets and actual incomes and expenses. 
As a result, all figures relate to actual income and expenditure. Another fea
ture of these results should also be noted: they pertain to financial years 
(dienstjaren) and not to actual years. For example, about 80 to 95 percent of 
the taxes and outlay of the dienstjaar 1820 were received and spent during 
that year; the rest was booked separately in 1821,1822 and onwards as a tax or 
expense of the year 1820. With the exception of the 1807 data, the consoli
dated figures all relate to financial years, and as a result they are not com
pletely identical with actual expenses and incomes during the relevant years . 
The administration of the Colonies, which was the exclusive privilege of the 
King until 1848, was not included in this study. Only its net results -the net 
income or batig slot and the net contribution to its administration- was entered 
in the financial administration.9 
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The development of the following variables was reconstructed: 
- income from direct, indirect and other taxes; 
- other government income: postal services, domains, fisheries and hunting 
rights, lotteries, income from the colonies (the batig slot) etc. (excluded is the 
income from tolls, which was decentralised to the provinces in the 1820s and 
was used to finance the maintenance of roads) ; 
- total means of government: income from taxes, from other sources and 
from loans; 
- total expenditure according to economic criteria: wages and salaries, gov
ernment consumption, investment; these results are not yet analysed in this 
paper; 
- total expenditure according to department: defence (war and navy), jus
tice, home affairs (including education and public works), finance (including 
interest payments), foreign affairs, etc; 
- budget deficit as well as the loans to finance this deficit; 
- income (1816-1830) and expenditure (1823-1830) of the Southern Neth-
erlands; it was not possible to extricate the expenditure of this part of the 
Kingdom before 1823. 

For the period 1816-1830 all data relate to the Kingdom of the Low Countries 
and, hence, include Belgium and Luxemburg, unless otherwise stated. The 
pre-1816 data, which pertain to the Netherlands without Limburg (which was 
added officially in 1839) are corrected for this 'omission' so as to make them 
comparable with the post-1830 figures and with the estimates of Dutch GDP 
for this period. 

Total income and expenditure 

In a number of tables and in figure 1 the most important results of this recon
struction are presented. In order to make these results comparable in time I 
have related the estimated figures to the most recent estimates of total GDP for 
this period, which are available for the Netherlands from 1807 onwards. In a 
very crude way I have also estimated Belgian GDP between 1816 and 1830 to 
make comparable estimates for these years. IO 

Tax income as a share of GDP shows a slightly declining trend in the period 
until 1826/30 - the rather low estimate of 1816120 is mainly the result of the 
somewhat inflated GDP figures for these years - and a modest rise in the 1830s 
and first half of the 1840s. In the long run this relationship is almost stable: the 
tax burden of 1807 is almost identical to its level at the middle of the nine
teenth century. Until 1830 total means (excluding loans) are about 1 to 1.5 
percent of GDP higher than tax income; after 1830 the difference between the 
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Table 1. The development of taxes, expenditure and the deficit as a percentage 
ofGDP, 1807-1846/50 

taxes total expenditure deficit GDP" 
income 

1807 b 9.02 10.63 15.33 4.71 517 

1814/15 9.22 12.13 19.04 7.07 408 

1816120 6.28 7.11 7.91 0.80 51011020 
1821125 8.72 9.75 10.35 0.59 418/836 
1826/30 7.90 8.94 9.70 0.76 4781956 

1831/35 8.40 9.78 16.60 6.82 509 
1836/40 8.23 11.20 13.49 2.29 561 
1841145 9.71 13.29 14.13 0.84 538 
1846/50 9.08 12.50 12.65 0.15 581 

" Between 1816-30 GDP of the United Netherlands is estimated as twice the Dutch 
GDP; all GDP estimates are of a provisional nature. 
h Less detailed estimates for 1805/09 put the share of total expenditure in GDP at 
14.8%, of total income at 8.4% and total deficit at 6.4% (source: unpublished research 
data kindly provided by T. Pfeil). 

Source: data base project Reconstruction National Accounts; see also the text of this 
paper. 

two moves up to about 3.5 percent of GDP in the 1840s, which is the result of 
the increase in income from the Dutch East Indies. 

Government expenditure as a share of GDP is much more volatile. The very 
high levels of 1807 and 1814115 are mainly the result of war expenditure and , 
in 1807, very large interest payments on the government debt (see table 2) . In 
the 1820s the level of expenditure reached a low of about 10 percent of GDP, 
to rise again to a very high level of almost 20 percent during the quasi-war of 
the Belgian Secession, when William I refused to accept the independence of 
the new nation . After 1833 expenditure once again declined to a 'normal' 
level, but its share in GDP remained higher than it was during the 1820s. 

The deficit moves very close to the changes in expenditure. After the very 
high levels of 1807 (which probably continued until the inclusion in the French 
Empire in 1811) and 1814115 a long period of relatively low deficits com
menced in 1816, when the fiscal union with Belgium took place. Deficits be-
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Table 2. The development of public debt and the share of interest payments on 
the public debt in CD? of the Netherlands. 1807-1850 

public debt interest 
as % ofGDP as % ofGDP 

1807 225 6.9 

1814 147" 3.7 

1820 159 a 4.3 

1830 181" 5.0 

1839 204" 6.5 

1844 248 7.9 
1845 209 6.] 

1850 217 6.3 

a Exclusive of deferred debt. 

Source: see table 1. 

tween 1816 and 1830 were on average less than 1 percent of GDP, which is 
quite low from a late 20th century point of view. To calculate it in another 
way: 92 percent of government expenditure was covered by taxes or other 
forms of regular income in these years, but it should be noted that part of this 
other income consisted of the sale of domains and other government proper
ties. During the early 1830s deficits exploded to a record level of more than 9 
percent of GDP in three successive years (1831-33); during the rest of the 
1830s deficits remained relatively high in spite of the enormous expansion of 
other income from the batig slot of Indonesia. After 1840, when William I 
abdicated and Parliament regained control over government finances - and, 
for example, the Amortiesatiesyndicaat was abolished - a gradual reorganiza
tion of these finances was carried out, which ended with the famous conver
sion of government debt by Van Hall in 1844/45. The result was a rapid de
cline in the deficit. 

It is possible to test the accuracy of these estimates of government income 
and expenditure in a very broad way by comparing estimated deficits with the 
actual increase in government debt. Thanks to a number of studies into the 
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development of government debt in the first half of the nineteenth century by 
Van Hall, Weeveringh and Buys it is possible to reconstruct its growth in 
detail. I I In theory, the increase in total debt should be identical to the differ
ence between expenditure and income (and the change in cash reserves). Fig
ure I, which shows the fluctuations in both figures, confirms this relationship: 
in the 'war years' 1814115 and 1831-33, for example, both figures show enor
mous peaks, and in the 1840s the level of both is extremely low. But in a 
number of years the growth of government debt is larger than the actual defi
cit; especially in 1818-19 and between 1822 and 1829 differences between the 
two are significant. It should be stressed that the largely negative assessment 
of the financial policies of William I by contemporaries was heavily influ
enced by this continued rise of government debt during his reign, a rise that 
occurred even in the years of peace between 1816 and 1830. Between those 
years total government debt increased by about 254 million guilders (or more 
than 50 percent of GDP); in the same years the total deficit amounted to 106 
million guilders, or 'only' 42 percent of this increase. What accounts for the 
remainder of the increase? 

To explain this discrepancy we have to take another look at the debt policy 
of the government. In 1814 William I was confronted with a total debt of 

Figure 1. The share afthe public deficit in CD?, 1814-1850 (0/0) 
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about 1,222 million guilders, consisting of more than 20 different types of 
debt with interest rates ranging from 1.25 to 7 percent. 12 In 1810, with the 
inclusion of the Netherlands into the French Empire, Napoleon cut the pay
ment of interest on this huge debt by two third, the so called tiercering of the 
public debt. The King had to decide whether he would accept this tiercering. 
In May 1814 he ordered that all debt should be converted into new 2.5 percent 
bonds (the Nederlandsche Werkelijke Schuld [Real Debt of the Netherlands] 
or NWS) according to a formula that was based on the relative interest rates of 
the outstanding bonds. The newly formed Kingdom would begin to pay inter
est on one third of this new debt; the other two thirds were denoted as the 
deferred debt, which would be converted into 'real' debt according to a de
tailed timetable encompassing the next three hunderd years or so. Moreover, 
in order to raise money for the financial needs of the new Kingdom, bond
holders had to pay a certain amount of money when they changed their old 
bonds into NWS. As a result of this conversion total government debt rose to 
1,726 million guilders, of which two third, 1,151 million, was deferred debt, 
and the government was able to cash in about 27 million guilders. 13 

The 2.5 per cent paid on the NWS was far below interest rates on the capital 
market; the yields of NWS were consistently below 60 percent and sometimes 
even below 50 percent. To borrow money the government could either create 
new bonds with higher interest rates -as it did in 1816 (5 percent), 1818 (5 
percent) and 1823 (4.5 percent)- or seIl its NWS at the much lower market 
price. This is one cause for the difference between the actual deficit and the 
increase in nominal government debt: when the minister of finance sold NWS 
at, for example at 50 percent of its nominal value, the increase in nominal 
government debt was twice as high as the deficit he could finance with this 
operation. The second cause of the difference between deficits and the change 
in public debt relates to deferred debt. The obligation to convert deferred debt 
into real NWS meant that until 1830 -when conversion almost ceased- govern
ment debt tended to increase without a corresponding increase in income. The 
big discrepancies between both figures in 1823-25 are largely explained by 
operations of the Amortisatiesyndicaat in this field. Originally the syndicate 
was set up to finaIly solve the problem ofthe deferred debt by buying it all on 
the market, but this proved to be impossible as the price of deferred debt started 
to increase rapidly as a result. Yet, it purchased sizeable quantities, and sold 
them again , sometimes as normal NWS, when it was in need of extra money.14 
Finally, the peak in the increase in government debt in 1826-27 has to do with 
a number of loans that were made to finance the deficit of the colonial trea
sury, which was partly due to the Java War (1825-1830).15 As I explained 
before, these expenses were not included in the budget of the Dutch govern
ment. 
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During the 1840s the opposite phenomeilOn can be observed: the increase in 
public debt is much lower than the size of the deficits (figure 1). This is largely 
caused by the liquidation of the Amortisatiesyndicaat in 1841 and the reorga
nization of public finances in 1844-45. Van Hall, the architect of this complex 
operation, was able simultaneously to convert high yielding debt into bonds 
with low interest rates, to lower the total value of the public debt, and to raise 
money to pay for the deficits of 1843 and 1844!16 This explains why the defi
cits in these years do not result in an increase in total debt. As a result of this 
reform total payment of interest on the public debt declined by almost 4 mil
lion guilders (see also table 2). 

In table 2 the estimates of the total value of the public debt (excluding the 
deferred debt) are compared with the development of GDP. Because almost 
all debt was owned by residents of the Northern part of the Kingdom - the 
share of the Belgians in total debt can be estimated to be about 4.4 percent in 
1818 and 1.8 percent in 1830 17 - I did not correct these calculations for the 
inclusion of Belgium between 1816 and 1830. These figures show a stagger
ing level of public indebtedness. During the French period the ratio between 
debt and GDP climbed to more than 200 percent. The tiercering by Napoleon 
and the financial 'reform' of William I in 1814 resulted in a modest decline to 
about 150%, after which there began a consistent rise to almost 250 percent in 
1844. Note that the huge deficits of the 1830s did not cause an explosion of 
this ratio because total GDP also grew rather rapidly during this decade. The 
healthy effects of the reforms of Van Hall in 1843/44 are also clear from this 
table; after these reforms the debt ratio stabilized at around 200 percent, still 
an incredibly high level, which could only be financed by means of the large 
colonial surplusses. 

The continuous rise of the ratio between between public debt and GDP be
tween 1814 and 1840 cannot be attributed solely to the financial policies of 
William I. It was a period of slow growth of GDP, in spite of a relatively rapid 
increase in population. Moreover, after peaks in the price level in 1807113 and 
again in 1816118, a long period of low prices began, which led to a reduction 
in the nominal level of GDP. The declining trend in prices after 1818 contrib
uted to the sharpening of the debt burden on the economy. On the other hand, 
in view of the already enormous debt burden the best financial policy would 
have been to create a surplus on the budget, for example by cutting the ever 
large expenses on defence. This was exactly what the King refused to do; the 
many tricks he played to conceal from the public the true development of state 
finances were meant to forestall drastic cuts in the budget and to continue the 
special projects he had set up to stimulate economic prosperity. 18 
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The structure of income and expenditure 

The structure of taxation was one of the hot topics of public debate during the 
first half of the nineteenth century . This debate centred around the question 
how to finance a huge public debt without introducing taxes that were too 
regressive, inefficient, and potentially damaging to economic development. 
Especially during the years of the United Kingdom, this debate was very in
tense because industrial and rural interest groups from the Southern Nether
lands favoured a much more protective system of taxation than the commer
cial bourgeoisie which used to dominate the Dutch state. The King, who had 
gone a long way in meeting the demands of these Southern interest groups in 
1816, was forced in 1820-21 to change sides and introduce a new system of 
taxation which was much more in line with Dutch traditions in this field. '9 

This move contributed to opposition against his rule in the Southern Nether
lands and finally to the secession of 1830. After 1830 a further switch in taxa
tion policy was necessary in order to pay for the costly quasi-war with the 
Belgians.20 

In view of the major changes in taxation policy during the first half of the 
19th century it is surprising to find that in the end not much changed in the 
structure of taxation between 1807 and the 1840s (table 3). The share of direct 
taxes in total tax income declined from about 45 percent to 35 percent, but this 
was mainly caused by a rise in 'other taxes' . The latter consisted largely of 
taxes on inheritances and stamps (zegelrechten), which were also paid for by 
the rich. The share of indirect taxes only dropped during the experiment with 

Table 3. The structure of public income, J 807- J 84 J /50 (taxes and other sources 
of income as a percentage of total tax income) 

direct indirect customs other total other loans 
taxes taxes revenue taxes taxes income 

1807 45.3 37.7 9.2 7.8 100 17.8 68 .8 

1814115 40.9 32.0 13.8 13.3 100 29.8 88.2 
1816118 48.8 23 .1 9.5 18.6 100 13.7 7.8 
1819122 46.6 36.4 17.0 100 11.2 15.4 
1823/30 38.2 34.7 9.0 18.1 100 13 .1 11.4 
1831140 38.0 34.9 8.9 18.2 100 25 .7 44.1 
1841150 35 .3 36.8 9.6 18.3 100 37.4 1.1 

Source: see table 1. 
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a less regressive system with reduced indirect taxes between 1816 and 182l. 
Other sources of income -domains, income from the colonies, from fisheries 
and hunting rights, etcetera- provided a sharply fluctuating share of total in
come until the 1830s, when the big increase in the batig slot started. As a 
matter of fact, the actual income received from Indonesia is underestimated 
by these figures as (a) a large part of it was used to directly subsidize shipping, 
international trade, textile industries, and other sectors of the economy -sums 
that were not recorded in the official budgets- and (b) the expenses for the 
administration of the colonies were paid for directly out of the batig slot, as a 
result of which this part of expenditure almost disappeared from the official 
budgets (see table 4).21 

Table 4 presents the results of the distribution of expenditure among the 
various categories. The data from 1825 onwards are based on detailed ac
counts of actual expenditure, corrected for changes in classification; more
over, the figures for 1825/29 are adjusted for expenditure in Belgium and 
relate to the northern part of the Kingdom only (as do the figures for the years 
before 1816). The estimates for the 1816-25 period are taken from the state
ments in the HSG, are not consolidated for the operations ofthe various Funds, 
and not corrected for changes between departments. These estimates give a 
rough picture of the changes in the pattern of expenditure, keeping in mind the 
different quality of the figures for 1816-1825. 

During the first decade of the nineteenth century war and debt management 
together comprised about 90 percent of total expenditure, while the share of 
debt management rose to more than 50 percent during the second half of the 
decade. The tiercering of 1811 and the conversion of 1814 reduced the share 
of finance to about a third in 1814/20, but the financial policies of William I 
caused it to rise again to more than 55 percent in the second half of the 1830s, 
after which it stabilized. The share of expenditure on army and navy shows 
declining trend in the long run, with hicks during 1814115 and again during 
the first half of the 1830s. The declining importance of expenditure on debt 
financing and war after 1815 made it possible to increase the share of other 
departments. The expenditure on internal affairs -with large amounts going to 
education and public works- rose rapidly, as did expenditure on justice, reli
gion (almost non-existent before 1814), and the colonies. But the growing 
importance of interest payments after 1820 - its share more than doubled be
tween 1816120 and 1840/43 - crowded out 'other', less traditional categories 
of expenditure. For example, investments on infrastructure were already on 
the decline after 1825 and almost ceased to exist after 1830, and the secession 
of Belgium in 1830 led to various rounds of budget cuts which hit these new 
expenditures relatively hard. 

For the years 1823-1830 we have been able to reconstruct in detail the share 
of the Southern Netherlands in total expenditure. The accounts for these years 
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Table 4. The structure a/public expenditure, 1799/1804-1841/50 
(in percentages) 

99104 05109 14115 16/20 21124 25/29 31134 35/3941150 

'New' expenditures 
King 2.9 3.2 3.1 2.1 1.6 1.9 1.6 
General Administration 1.2 2.1 0.9 1.6 1.4 1.0 0.6 0.7 0.8 
Foreign Affairs 0.8 0.7 1.0 1.0 0.8 0.7 0.8 1.1 0.7 
Justice 0.2 4.3 4.0 1.7 1.2 1.7 3.1 
Home Affairs b 5.1 7.4 8.8 9.6 7.8 9.9 5.2 6.2 5.7 
Protestant religion 0.1 1.6 1.7 1.8 1.5 1.8 2.1 
Catholic religion 0.0 1.9 2.2 0.5 0.3 0.4 0.6 
Colonies 2.7 1.6 0.2 2.2 1.2 0.1 0.1 
subtotal ,7.1 10,2 16.6 24.8 21.2 19.9 12.4 13.9 14,7 

Defense 
Navy 19.5 12.5 7.6 7.0 6.7 8.7 8.4 6.7 7.2 
Army 26.0 21.4 39.4 36.1 23,6 20.5 37.6 22.3 16,2 
subtotal 45.5 33.9 47.0 43.1 30.3 29.2 46.0 29.023.4 

Finance 
Finance 45,9 53.2 35.4 32.0 43 .8 50.9 41.6 57.0 57.8 
Of which interest 43.0 48.3 26.1 21.8 24.4 28.7 30.8 46.9 47 ,3 

Other expenditure 1.5 2.8 0.8 4.7 - 3.9 

Total 100 100.1 99.8 99.9 100 100 100 99,9 99.8 

In millions of guilders 73,2 76.0 59.0 81.6 83.0 71.7 89.7 73 .974.1 

" Included in item 2. 
b Including education and public works. 
Note: Estimates for 179911804 and 1805109 are based on unpublished research mate-
rial kindly provided by T. Pfeil 
1816/20 and 1821124: Southern Netherlands included; other years Northern Nether-
lands only. 

Source: see table I 

contain information of the budgets of the various provinces, universities, courts, 
navy establishments etc . which makes it possible to locate a large part of ex-
penditure directly. Moreover, a detailed scheme for the budget cuts of 1831 is 
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available, which states the reduction of the number of officials as a result of 
the Belgian secession and other cutbacks in expenditure that were inherent in 
the smaller size of the Kingdom. The reduction in the income of the King in 
the same years was also taken as an estimate of the Belgian share of this part of 
expenditure. Because the share of the Southern Netherlands in the total public 
debt was very small, its citizens received a very tiny proportion of the large 
expenses of debt management; this share was estimated at 3 percent. Finally, 
for other expenses the share of the Southern Netherlands had to be estimated 
indirectly; these indirect estimates ranged from 0 percent for colonial admin
istration to 70 percent for industrial subsidies (thr'ough the Fonds voor de 
nijverheid [Industrial FundD.22 

The share of the Southern Netherlands in total expenditure is surprisingly 
low - between 20 and 23 percent. Moreover, it declines slowly, mainly as a 
result of the growing share of interest payments in total expenditure. Very 
rough estimates of the share of total expenditure going to the southern part of 
the Kingdom for the years 1816-1822 are also included in table 5. There are 
reasons to believe that especially in the first years, when large sums were 

Table 5. Share of the Southern Netherlands in the income and expenditure of 
the United Netherlands, 1816-1830 

share in share in estimated 
income expenditure net loss 

% % (fl. million) 

1816 40 20-30 6.6-14.6 
1817 45 20-30 5.9-13.5 
1818 45 20-30 5.4-13.4 
1819 46 20-30 7.3-15.3 
1820 46 20-30 13.0-21.1 
1821 45 20-30 12.6-20.2 
1822 43 20-30 8.9-16.8 
1823 47 23 23.0 
1824 48 22 20.2 
1825 48 22 21.5 
1826 49 20 22.6 
1827 48 22 22.4 
1828 48 21 22.9 
1829 50 20 29.0 
1830 38 15 18.3 

Source: see text and table 1. 
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spent on the fortification of the border with France, the Belgian share was 
higher than in the second half of the 1820s. This is included in the estimates 
for the years before 1823. 

The calculation of the share of the Southern Netherlands in total govern
ment income is much more simple. For each year between 1816 and 1830 the 
HSG contain a detailed breakdown of tax income by province, which can be 
used to estimate this share on a yearly basis. The results show a slowly rising 
share of the Southern Netherlands, from 40 percent (1816) and 45 percent 
(1817) to parity in 1829. The better economic performance of this part of the 
Kingdom is the most obvious explanation of this relative rise in tax income. 

As a result the net loss of the Southern Netherlands due to the United King
dom -the difference between tax income and expenditure in that part of the 
kingdom- increased dramatically between 1816 and 1829. During the first 
years after 1815 this net loss was probably about 10 million guilders (or ap
proximately 2 percent of 'regional' GDP), but the relative rise of its share in 
taxes and the decrease in its share in expenditure led to a strong rise in the 
transfer of income between both parts of the Kingdom. In 1829 this transfer 
amounted to 29 million guilders, probably between 5 and 6 percent of re
gional income! On average, between 1816 and 1830 the transfer from south to 
north can be estimated at about 18 million guilders per year, or between 3 and 
4 percent of regional GDP. Against this background the strong criticism against 
the financial policies of the King from the liberal bourgeoisie of the Southern 
Netherlands is all the better understandable. The debate on those policies flared 
up again in 1829/30 and resistance against the heavy taxes imposed by the 
King was one of the main motives behind the secession of 1830.23 

For the Northern part of the Kingdom the union with the Southern Nether
lands was highly profitable; net income from Belgium was probably even higher 
than the famous incomes from the Dutch East Indies after 1830, the batig slot. 
As we estimated the level of GDP of the Northern part of the Kingdom at 
about the same size as that of the southern part, the former gained an average 
of about 3 to 4 percent of Dutch GDP as a result of the union. 

Conclusion 

This paper has shown that it is possible to reconstruct the evolution of govern
ment finances during the first half of the nineteenth century. In this respect the 
pessimism of most economic historians is not warranted. A first analysis of 
the most important developments in public finance in this period shows that 
the structure of government income did not change very much, in spite of 
some experiments with a less regressive tax system after 1816. Like in the 
18th century the government was able to finance huge deficits on its budget 



THE DEVELOPMENT OF GOVERNMENT FINANCES 71 

thanks to the relatively elastic supply of capital on the Holland capital market. 
The major innovation in the field of government income was the rise of the 
batig slot after 1830. The structure of expenditure shows a long-term decline 
of defence expenditure, from about 45 percent at about 1800 to less than 24 
percent in the 1840s. This was made possible by the absence of major wars 
after 1815 and by the general notion that the Netherlands had become a small 
state, which was not really able to compete militarily with its major neighbours. 
Nonetheless, defence expenditure during the 1820s and 1830s was still rela
tively high, which contributed to the financial problems of these years. 24 The 
ambitious policies of William I to create a well-integrated state, led to a surge 
in 'new expenditures' - on infrastructure, industrial subsidies, education, jus
tice and religion - which increased the financial problems of his reign. As a 
result, after the tiercering by Napoleon had led to a sharp decrease in the debt 
burden on the economy, it rose again rapidly after 1816. The estimates show 
that during the 1830s and 1840s about 6 to 8 per cent of GDP consisted of 
interest payments on the public debt, and that the ratio between public debt 
and GDP was higher than 200 percent. On the one hand, this is proof of the 
enormous ability of the nineteenth-century economy to sustain such a high 
level of public debt. On the other hand, it shows the large extent of the prob
lems in public finance during those days. These estimates suggest that it is 
impossible to understand the development of the Dutch economy in this pe
riod without paying due attention to the relationship between state and economy. 
This paper has attempted to present the basic facts for such an endeavour. 
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NATIONAL WEALTH AND INCOME FROM CAPITAL 
IN THE NETHERLANDS, C. 1805-1910' 

by 

Wybren Verstegen 

Income from capital is of great importance to the economic history of the 
Netherlands in the nineteenth century, since it made up between a third and 
two fifths of national income. This category concerns income deri ved not from 
labour but from the ownership of immovable and movable property, such as 
land, houses, stocks, and claims. A description of the manner in which this 
income was earned can help to improve our understanding of the structural 
changes that occurred in the Dutch economy during the nineteenth century. 
For example, it is possible to determine the share in total income of real estate, 
foreign securities, or interest payments on the public debt. 

The extent of and income from capital holdings have received very little 
attention in Dutch historiography, especially with regard to the first half of the 
nineteenth century. Capital invested in other countries is the only component 
for which many estimates exist. 

The earliest calculation of the amount of national wealth was made by 
Metelerkamp in 1804.2 It was not until 75 years later that Verrijn Stuart made 
estimates of the national wealth on basis of the statistics of the succession duty 
in the years around 1855 as well as 1880.3 About ten years ago Van Zanden 
presented estimates of income from capital in the years 1820, 1850, 1880, and 
1910.4 In this article these estimates will be discussed and alternative calcula
tions will be presented. The article is divided into two chapters that cover the 
periods c. 1805-c. 1865 and c. 1880-c. 1910 respectively. This distinction is 
dictated by differences in the methods of calculation which arise out of the 
restrictions imposed by the source material. Until about 1865 estimates can 
only be made for benchmark years that are ten to fifteen years apart. For the 
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period between about 1880 and 1910 a continuous series of income from capi
tal can be constructed. 

Every chapter begins with a survey of the available sources. Subsequently 
estimates are made of the two components that constitute the national wealth, 
namely property in mortmain and private property. Calculations of the former 
type of property are based on data published in the Handelingen van de 
Staten-Generaal [Parliamentary Proceedings]. The estimates of private wealth 
are made by means of contemporary estimates as well as data on the yield of 
the succession duty. 

PART 1. INCOME FROM WEALTH IN THE PERIOD C. 1805-c. 1865 

1.1 Introduction 

After a description of the source material the next five sections discuss esti
mates of the value of the national wealth in the period c. 1805-c. 1865. These 
estimates concern six benchmark years, namely 1807, 1815116, 1831/32, 1843/ 
44, c. 1855 and c. 1865. Furthermore, in the fifth section the revenues of the 
succession duty will be used to examine the distribution of wealth between the 
northern and southern halves of the kingdom of Willem I (the Netherlands and 
Belgium respectively). Finally, section 1.10 presents estimates of the income 
from capital. In view of the debate on the question whether or not the first half 
of the nineteenth century was a period of real economic growth5 , this section 
will also attempt to determine the extent to which national wealth and the 
income thereof underwent a significant increase. 

1.2 The sources 

A study of capital income during the Batavian-French period can rely on the 
efforts of contemporary experts, such as Canneman, Metelerkamp and 
Montalivet. The government and informed representatives have made esti
mates for the years 1831/32 and 1843/44. As this regards it must be pointed 
out that at the beginning of the nineteenth century Zeeuws-Vlaanderen and 
Limburg were not yet a part of the Kingdom of Holland, and that the current 
province of Limburg was not incorporated into the Netherlands until 1842. 
This does not really hamper the calculation of the national wealth since this 
province accounted for a mere 2V2 percent of the succession duty. 

The estimates of national wealth around the middle of the century are based 
on the first succession statistics of the years 1854-1857 and the years 1862 and 
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1867.6 The line of reasoning in applying this material is that inheritances can 
be considered a representative cross section of all property in the Netherlands. 
A great deal has already been written on the value of these data. The main 
shortcoming is that inheritances in the direct line of descent (i.e. from parents 
to children) were not taxed until 1878. Before this year only inheritances in 
the indirect line or collateral estates were taxed. The size and composition of 
indirect inheritances differed substantially from those in the direct line of de
scent. Therefore, collateral estates cannot be considered as a representative 
sample of all inheritances. Another question concerns the degree of evasion, 
which cannot easily be determined. Yet, there are strong indications that in 
practice the succession duty was only modestly evaded.7 The final problem is 
that properties below 300 guilders were exempt from the succession duty. 
However, these comprised only a fraction of total inherited wealth.8 

What information do the returns of the succession duty yield? These statis
tics show the value of a limited number of categories of property: real estate, 
domestic securities (after 1862 these were distinguished by type), foreign se
curities (without distinction), and various residual categories. This last group 
will henceforth be referred to as 'other moveable property'; it contains live
stock, ships, furniture, cash, private loans, and so on. In addition, the returns 
state the amount of liabilities (or debts) in the estates. When estimating the 
amount of national wealth and income from property these liabilities are taken 
into account. 

1.3 Property in mortmain 

Property in mortmain consists of the possessions of public authorities, such as 
the state, provincial and local governments, and drainage authorities 
[waterschappen]. The property of charitable institutions is also included, as is 
the property of marks [marken], churches, hospitals and monasteries. This 
category essentially concerns all wealth that cannot be traced back to private 
owners. Hence, the property of companies is not included in this category, 
since this belongs to the shareholders or members of the firm. 

A reconstruction of the size of the property in mortmain departs from the 
situation in 1859. This was the first year in which the Handelingen van de 
Staten-Generaal [Parliamentary Proceedings] give an overview of the size of 
these possessions (see table 1.1). This concerns the three main components of 
property in mortmain, namely land ('ongebouwde eigendommen'), houses 
('gebouwde eigendommen') and subscriptions to the national debt. Between 
1816 and 1910 the law prohibited such institutions from investing in foreign 
securities9 ; it can, therefore, be assumed that these reports present a compre
hensive picture of the amount of property in mortmain in the year 1859. 
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The Handelingen do not give decisive information relating to the first half 
of the century; the amount of property has to be estimated. These estimates are 
based on data taken from the reports on poor relief institutions for which the 
accounts were annually published in the Handelingen from 1818 on. These 
reports show that in the five years before 1859 institutions for 'housebound 
poor' [huiszittende armen] and hospices accounted for 40 percent of the in
come from property in mortmain. If we assume that this share remained con
stant during the first half of the nineteenth century, then income from capital 
in mortmain can be estimated at 3.9 million guilders in 1818. This same pro
cedure results in an income of 6.6 million in 1831/32 and 7 .6 million in 1843. 

Aside from these items, the income from the state domains must also be 
included. These revenues were stated annually in the government budgets since 
the early 1840s.1O This information is absent for the period before 1840, but 
one estimate sets the value of the domains at 30 million guilders at the begin
ning of the nineteenth century .11 It is also known that forty years later about 
half of this value consisted of real estate. The remainder was made up of toll 
revenues, bridge dues, ferry fares, and other source of revenue that are not 
considered income from capital. Thus, a value of c. 15 million guilders at the 

Table 1. I. Estimate of income from property in mortmain in the first half of the 
nineteenth century (millions of guilders) 

1818 1831 1843 1859 

rental value of buildings • 0.8 
rental value of land • 3.0 
public debt • 3.1 

subtotal 3.9 6.6 7.6 6.9 

state domains (0.9) (0.9) 0.9a 0.7 

total income 4.8 7.5 8.5 7.6 

estimated wealth 80 125 140 150 

a 1841. 
Note: The value of property in mortmain has been rounded to the nearest five million. 
Sources: Handelingen van de Staten-Generaal, Verslag van het armwezen, 1818/19 
Bij1agen p. 651; 1833/34 Bij1agen p. 640, 644; 1844/45 Bij1agen p. 1174, 1186; 
Vers1agen 1854-1858; 1858/59 Bij1age A p. 842. 
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current rate of return on real estate of 6 percent leads to an income of 0.9 
million guilders. 

Table 1.1 summarizes the estimates of the income from capital of the state 
domains and other categories of property in mortmain. In order to determine 
the value of these possessions income from real estate was assessed at the 
cadastral rate of return of 6 percent; the value of government bonds was based 
on the current yield. '2 

J.4 The national wealth in J 807 

The earliest estimates of the amount of national wealth in the nineteenth cen
tury were made by Metelerkamp in 1804. He assessed the total value of capital 
at almost 3,100 million guilders. His view of the structure of the national wealth 
was as follows: 

real estate 
value of the public debt 
foreign securities 
international trade and transport 
waste land and other moveable property 
domestic trade, factories, traffic industries, and fisheries 
coined silver and gold 

total 

1,134 mIn or 37% 
600 mIn or 19% 
650 mIn or 21 % 
350 mIn or 11% 
350 mIn or 11 % 

? 
? 

3,084 mIn 

This estimate is rather high for a number of reasons. First of all, Metelerkamp 
assumed a lower return for real estate than was used in the new land tax of 
1805. \3 This land tax yielded over 9 million guilders in 1807. It amounted to 
one sixth of the value of land rents, which in turn represented about 6 percent 
of the total value. A tax revenue of 9 million represents a rental value of 54 
million and a capital of 900 million guilders. 14 Thus, the rate of return on real 
estate was 6 percent. In practice the difference between returns on real estate 
and on other items of property was reduced by the high land tax and by a host 
of local taxes that were levied as additional percentages on the land tax. There
fore, Kint estimates the real rate of return on land in the nineteenth century at 
c. 4.75 percent. 15 

The second problem concerns the interest on the public debt. Weeveringh 
set this interest at almost 35 million in 1807. 16 Metelerkamp estimated it at 30 
million guilders; he applied a yield of 5 percent. In 1807 this yield was prob
ably higher. This relates to the market value of domestic securities, which was 
much lower than the nominal value. It is possible to use other data collected 
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by Weeveringh to calculate a -not quite properly- weighted average market 
value for the various government bonds. This results in a rate of return on the 
public debt of7 percent in 1807. Riley also arrives at c. 7 percent for the same 
year. 17 Income from domestic securities amounted to 35 million guilders at a 
yield of 7 percent, which results in a capital of 500 million guilders . 

Metelerkamp's estimate of the value of foreign securities is also quite high. 
A more accurate calculation can best be made by means of the estimates of 
Montalivet for 1811, which are based on the information provided by 
d' Alphonse.18 He assesses the value of capital invested abroad at 210 million 
guilders, exclusive of investments in France and Great Britain. Riley quotes a 
report made by the prominent Amsterdam commercial house of Ketwich and 
Vroomberg, which mentions 8 million in income from England. 19 He also 
supports the estimate of Dickson, that in 1810 a maximum of 220 million 
guilders of the British public debt was in the hands of Dutch investors.2o This 
same source also reports an income of3 million guilders from France. A nominal 
interest of 5 percent results in a nominal debt of another 60 million. On this 
basis the nominal value of foreign investments in 1810111 can be set at 210 + 
220 + 60 is 490 million guilders. According to his graph Riley arrives at a 
market rate of c. 90 percent. 21 This brings the market value of foreign securi
ties to well over 440 million. 

Furthermore, Montalivet mentions a total of 10 million guilders in income 
from foreign securities in 1811. In addition to the above-mentioned income 
from France and Great Britain this sets the total income from abroad at 21 
million guilders. Private investments in foreign plantation loans must be added 
to this figure . d' Alphonse estimated the nominal value of these loans at 94 
million guilders in 1811 22, but their value had plummeted. Carter arrives at a 
fall of 40 to 49 percent relative to the original value at the end of the eigh
teenth century.23 In 1797 the income from these plantation loans was calcu
lated at 2 million guilders by Canneman24 , clerk of the Financial Council and 
'alter ego' of the famous tax reformer and patriot GogeI.25 Starting from the 
potentially optimistic estimate of Carter these loans can be valued at no more 
than 45 million guilders. This brings the total value of plantation loans and 
other foreign securities at 485 million, which corresponds fairly well with Van 
Stuijvenberg's estimate of 500 million guilders .26 

Another category concerns the amount of cash in circulation. Metelerkamp 
did not take this item into consideration, but other contemporary authors ar
rived at a total of75 to 100 million guildersY The next category relates to the 
value of capital in trade and industry. Metelerkamp underestimated this value 
at 350 million, because he restricted his efforts to international trade and ship
ping. Around the middle of the nineteenth century ships, raw materials, pri
vate loans, merchant stocks, and livestock accounted for 18 percent of the 
value of inheritances. Assuming that these proportions were the same at the 
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beginning of the century, Metelerkamp's 350 million can be raised by another 
110 million guilders for domestic trade, manufacturing, traffic industries, and 
the fisheries, which is not altogether unlikely. Metelerkamp presumably also 
overstates the value of waste lands and household effects (350 million). Waste 
lands are actually included in real estate, so that we only have to account for 
the category of household effects. Around the middle of the nineteenth cen
tury the group of 'other moveable property' -which comprised jewelry, furni
ture, etcetera- contributed 5 percent to the value of inheritances. Finally, li
abilities were equal to about 8 percent of the value of estates around 1850. In 
conclusion, in 1807 the composition of the national wealth may have been as 
follows: 

real estate 
domestic securities 
foreign securities 
cash 
trade and shipping, etc. 
other moveable property 

total 

liabilities (8%) 

national wealth 

900 mIn or 35% 
500 mIn or 19% 

485-500 min or 19% 
75-100 mIn or 4% 

460 min or 18% 
100 mIn or 5% 

2,570 min 

-250 min 

2,365 min 

1.5 The national wealth in the first years of the Restoration (ISI5-1S23) 

How did the national wealth develop during the early years of the Restora
tion? In 1813 the Dutch economy was in a deplorable state. Napoleon's policy 
to force England on its knees by means of economic sanctions had forced the 
Continental System on the Netherlands to the detriment of overseas trade. To 
capital owners the partial bankruptcy of the state -Napoleon's reduction of 
interest payments on the public debt by two-thirds in 1811- was disastrous: 
'Among the wounds inflicted by foreign oppression and hard times, the reduc
tion of the public debt is one of the deepest. It is too deep to ever be healed 
completely .. .' .28 Yet, not only did the interest payments of the Dutch state 
decline, foreign debtors defaulted as well. For example, in 1793 the interest 
payments on the French national debt were reduced to a third, which naturally 
resulted in a fall in the value of these securities. Riley estimates the loss of 
capital associated with this reduction at 70 to 110 million guilders. As the war 
progressed more governments got into financial trouble. Austria and Sweden 
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were in default from 1808 on, and Spain already defaulted in 1807. Moreover, 
in the decades around 1800 plantation loans had become an uncertain source 
of income. In the light of the general and continuous downward trend in the 
value of securities, the reduction of the Dutch interest payments was an appro
priate conclusion to the financial catastrophe in Europe at the end of the Napo
leonic era. 

The effect of this financial crisis on private wealth can be estimated on basis 
of the revenues of the succession duty in the first years after the Restoration . 
This duty was introduced in 1806, but it was abolished after the kingdom of 
Holland had been incorporated into the French Empire at the end of 1810. In 
1814 the succession duty was reinstated.29 In 1817 the tax law was amended, 
so that the data for the years after 1816 cannot easily be compared with the 
earlier information. 

In 1807 the revenues amounted to 2.0 million guilders as against 3.0 million 
in 1810.30 In 1815 and 1816 the Handelingen assess the revenues at 1.8 and 2 
million guilders respectively.31 These figures indicate that the value of private 
wealth may have declined by a quarter after the Napoleonic period. The total 
national wealth can then be valued at approximately 1,750 million guilders . 
Of course, this can hardly be considered a 'concrete' estimate, as it is founded 
on the tax yield in a few years only. It is, however, beyond all doubt that the 
losses were substantial. Berghuis estimates the loss of capital of a number of 
investment funds at 75 to 80 percent by the end of the French periodY 

The tax revenues of the succession duty also allow statements on the ratio 
between private wealth in the northern (Dutch) and southern (Belgian) parts 
of the country, which were united into the Kingdom of the Netherlands in 
1815 . In 1817 the Dutch tax laws regarding inheritances were also introduced 
in the Southern Netherlands. This offers the opportunity to compare the value 
of property in the various provinces of the north and south for a limited num
ber of years, namely 1820-1823.33 In the early twenties the three western prov
inces were indubitably the wealthiest part of the kingdom . As much as 42 
percent of the tax yield was collected in Noord-Holland, Zuid-Holland and 
Utrecht. The three richest provinces in the Southern Netherlands -Oost
Vlaanderen, Brabant and Antwerpen- were responsible for only 26 percent. The 
difference between the coastal and inland provinces is even more remarkable. 
Ten of the nineteen provinces of the Kingdom of Willem I were inland prov
inces; from the north down to the south this were Drenthe, Overijssel, 
Gelderland, Noord-Brabant, Zuid-Brabant, Limburg, Henegouwen, Luik, 
Namen, and Luxemburg. These ten provinces accounted for merely 29 per
cent of the tax revenues. Departing from the later kingdoms of Belgium and 
the Netherlands, Belgium generated only 42 percent of the succession duty 
despite its larger number of inhabitants. Consequently, in the Northern Neth-
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erlands pri vate wealth per head of the population was about a third higher than 
in Belgium. 

1.6 The national wealth in 1831/32 

The calculation of the value of the national wealth in 1831132 is based on an 
estimate made by W.A. Schimmelpenninck van der aye of January 1832.34 
He made his estimate in response to government plans to impose an additional 
capital levy in connection with the war with Belgium. Schimmelpenninck van 
der aye valued private wealth at a minimum of 1,700 million and income 
from capital at 104 million guilders on the assumption of a yield of 6 percent 
for foreign securities (30 million) and real estate (55 million), and 6Y2 percent 
for domestic securities (19 million). He left aside capital invested in pri vate 
loans and other moveable property. In c. 1855 and c. 1875 these items ac
counted for 28 percent of the property in collateral inheritances. Around 1880 
this share was 29 percent for estates in direct line of descent. When we add 28 
percent to an amount of 1,700 million, then the value of private wealth in 
1831132 can be set at 2,360 million guilders; after subtracting liabilities (8 
percent of 2,360 million) this leaves 2,170 million. With income from prop
erty in mortmain at 125 million, this results in a national wealth of 2,300 mil
lion guilders. 

These estimates require some clarification. First of all, Schimmelpenninck 
van der aye deliberately assumes a very low value for income from real es
tate: 'When one accepts not the cadastral assessment of 69 million, but merely 
a more accurate 55 million in net income, at 6 percent the value of capital is ... 
9000,000,000 .. .' .35 In view of the deurbanisation and the unfavourable condi
tion of agriculture in the western parts of the country this was not an unrealis
tic assumption.36 In my opinion the cadastral value of rents on land and houses 
are an unfortunate measure for the calculation of income from real estate dur
ing this period. The cadastral values were founded on the income in the period 
1812-1826, leaving aside years when prices were extremely high or 10wY 
After 1817 an agricultural crisis set in, which reduced the cadastral value to a 
fiscal measure without an obvious relation to the actual situation at a given 
moment. The condition of Dutch agriculture brought Schimmelpenninck van 
der Oye to his low estimate. However, if one insists on using the rental values 
of the land register, the national wealth is raised by 233 million guilders. 

A second matter concerns the high rate of return on the public debt. Klein 
assumes that the yield on government bonds was low during the nineteenth 
century .38 This may have been true for the second half of the century, but 
especially during the years after the Belgian Secession the government was in 
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dire need of funds as a result of the continuous state of war. In the 1830s 
interest rates of 5 or 6 percent were not unusual. 

The next subject relates to income from foreign securities. After the decline 
during the final years of Napoleon, when the value offoreign investments had 
dropped to 350 million guilders, the significance of and interest in these secu
rities increased once again .39 Klein estimates that around the middle of the 
twenties the value of foreign investments was 1,000 million guilders,40 but 
contemporary estimates indicate a much lower amount. In 1829 income from 
abroad was assessed at more than 27 million guilders. This concerned a capi
tal of 640 million at a yield of 41,4 percent.41 Data published in The Economist 
of February 1913 suggest a decline in foreign investments from 800 million in 
the early 1820s to 610 million in the 1830s.42 This amount is not inconsistent 
with Schimmelpenninck van der Oye's lower estimate of 500 million. By as
suming a high rate of interest his calculation of the value of foreign securities 
amounted to about 500 million. When a yield of 5 percent is applied, instead 
of his 6 percent, the value of capital invested abroad in the early thirties comes 
to about 600 million guilders. 

1.7 The national wealth in 1843144 

At the beginning of the 1840s -when the reign of King Willem I drew to a 
c\ose- Dutch public finance went through an acute crisis.43 Due to the govern
ment's enormous demand for capital around 1840 the yield on Dutch bonds 
was still at 5 percent, whereas British securities had stabilized at over 3 per
cent and the return on French bonds fell to just over 4 percent.44 During the 
thirties this high Dutch rate of return had also attracted foreign investors. In 
1832 Schimmelpenninck van der Oye noted with respect to a recent govern
ment loan that 'foreigners ... have recently acquired a substantial part of the 39 
million 6 percent bonds' .45 This is all the more remarkable, because it is gen
erally assumed that loans to the Dutch government were produced by the in
habitants of the kingdom itself. According to Luzac this had indeed been the 
case during the Batavian-French period, but -as he noted in 1832- nowadays 
'Europe has a better knowledge of and greater interest in our funds' .46 In 1852 
Weeveringh reported that Dutch administrative offices, involved in disburs
ing the interest on the national debt, were also operating abroad, most notably 
in Brussels and Paris.47 

Finally, in 1844 the Minister of Finance Van Hall stated that as much as 300 
million guilders of the nominal public debt was in the hands of foreigners48 ; 
this was equal to about a quarter of the debt. 49 By this time the financial situ
ation had got out of hand to the extent that the Netherlands was at the brink of 
bankruptcy and the government contemplated the introduction of a forced levy 
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on wealth.50 On its part the parliament argued in favour of exempting foreign 
bearers of Dutch government bonds from this tax.51 The rationale behind this 
argument was that they wanted to preserve the confidence offoreign investors 
in the creditworthiness of the Dutch state, a confidence which still existed 
according to De Monchy, a Member of Parliament.52 

In consideration of such a capital levy the government presented an estimate 
of the value of the national wealth. This was assessed at 3,000 million guil
ders.53 Contrary to Schimmelpenninck van der Oye this estimate did depart 
from the cadastral value of real estate. It is true that land rents had more or less 
recovered since the early twenties, but for lack of information it cannot be 
determined whether or not these values gave an accurate picture.54 Therefore, 
this estimate of a national wealth of 3,000 million is given the benefit of the 
doubt. However, in some respects the composition of this wealth is quite unre
liable. The share of real estate of 38 percent (1,140 million) corresponds to 
earlier and later estimates. However, the government valued the contribution 
of domestic securities at 500 million or 17 percent of the national wealth. This 
amount seems to be very low. Interest payments on the public debt were 44 
million guilders. 55 At the current rate of return this boils down to a market 
value of 880 million. Since a quarter of the debt was in the hands of foreign
ers, the national debt accounted for 660 million guilders or 22 percent of the 
Dutch national wealth. 

The estimate that 1,000 million or 33 percent of the national wealth was 
invested abroad seems rather odd. Judging from the share of foreign securities 
in collateral inheritances in these years a share of 12 percent or 360 million 
guilders appears to be more likely.56 The calculation of the value of 'move
able property, cash, shares in industrial enterprise, etcetera' is equally unreal
istic at only 350 million guilders. This still leaves about 28 percent or 840 
million guilders as a residual category, which is more plausible. 

The aforementioned wealth of 3,000 million guilders is inclusive of c. 140 
million of property in mortmain (table 1.1). Private wealth is thereby reduced 
to 2,860 million. After subtracting liabilities at 8 percent of the value of pri
vate property this leaves 2,630 mil1ion guilders. In short, the composition of 
the national wealth was as fol1ows: 38 percent real estate, 22 percent domestic 
securities, 12 percent foreign securities, and 28 percent other categories. 

1.8 The national wealth around 1855 

Verrijn Stuart estimated the value of the national wealth around 1855 at al
most 6,000 million guilders. However, his methods of measurement were re
jected for good reasons by Derksen57 and have not been followed since.58 My 
estimate of the value of wealth in 1855 departs from a share of real estate in 
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private wealth of 38 percent, which is the same as in 1880.59 This is not in line 
with the returns of the succession duty that indicate a share of 31 percent. At 
this point the difference between collateral estates and inheritances in direct 
line of descent is made evident. Around 1880 the share of real estate in inher
itances in direct line of descent was 42 percent as against 32 percent for collat
eral inheritances and 39 percent for the total of all inheritances. Because esti
mates for the years prior to 1880 resulted in a share of about 38 percent, it was 
assumed that this percentage was also valid for c. 1855. 

In addition around 1855 28 percent of collateral estates consisted of the 
category of 'other moveable property'. In keeping with the succession statis
tics the remainder of the inheritances was divided between domestic and for
eign securities, that together accounted for a third of private wealth as they 
also did in 1843/44. 

The value of the total capital in real estate is calculated on basis of Van 
Zanden's estimates of the net yield of real estate. At a rate of return of 6 per
cent this yield of 92 million minus property in mortmain brings the value of 
real estate to 87% million, 6% is 1,458 million guilders. This amount was 
equal to 38 percent of private property, so that the total value of private wealth 
was 3.8 thousand million guilders. Property in mortmain was valued at 150 
million whjch raises the wealth to 3.9 thousand million, and after subtracting 
liabilities to 3.65 thousand million. Since 15 percent of the national wealth 
comprised foreign securities, this estimate results in a total value of foreign 
investments of 585 million guilders. This outcome confirms the conclusion of 
Van Stuijvenberg and Berghuis that the interest for foreign securities hardly 
grew during the first half of the nineteenth century.60 And this amount does 
not deviate too much from the estimate of The Economist, which arrived at 
630 million for the period 1850-1854. 

1.9 The national wealth around 1865 

On basis of the value of the public debt in the inheritances -as was described in 
the statistics of the succession duty- the value of private wealth in the middle 
of the 1860s can be estimated at 5,150 million guilders after adjusting for 
liabilities (see chapter 2 section 4). At that time property in mortmain amounted 
to 150 million. The share of real estate in the collateral inheritances was 35 
percent. This was between 3 and 4 percent higher than in c. 1855 and c. 1880. 
On the strength of this observation it could be argued that the share of real 
estate in all inheritances will also have been higher than around 1855 or 1880. 
In c. 1865 the share of real estate was presumably 42 percent rather than 38 
percent. This large share fits in well with the comparatively high rates of re
turn on investments in land at that time.61 As before the categories of 'other 
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moveably property' and liabilities together accounted for 28 percent of the 
total wealth. Domestic and foreign securities were divided by means of their 
contribution to the total value of shares. Thus, the structure of total private 
wealth around 1865 was as follows: real estate 42 percent, domestic securities 
16 percent, foreign securities 14 percent, and other moveable property 28 percent. 

1.10 Income from property c. 1805-c. 1865 

In calculating the income from capital it is not always common practice to 
include the income from loans to the government, since this concerns a trans
fer of taxpayers' income. However, when income from capital is studied as it 
is, the value of this component must be determined. Apart from this, the capi
tal income from all kinds of moveable property presents a problem. It is quite 
evident that the ownership of livestock and ships represents income, because 
these items are used to make money. On the other hand, furniture, jewelry, 
coins, and other household items are less straightforward in this respect. At 
first sight no income is generated with these items; they are 'dead' capital. 
However, economic theory does indeed ascribe an income to these effects. 
The line of reasoning is essentially the same as in the question as to the 'in
come' someone earns from the ownership of his own farm and land or his 
house: how much rent would he have to pay if the property c.q. furniture were 
not in his possession? From this point of view investments in moveable or 
immoveable property actually represent an income. These effects are there
fore included in this analysis. 

For the benchmark years of 1807, 1831132 and 1843/44 the income from 
capital has already been discussed in the estimates of the national wealth. It is 
not possible to make a decent estimate for 1815116, but in view of the decline 
in the value of the national wealth it is not unlikely that capital income had 
dropped to c. 100 million guilders. 

The following approach was used to calculate income from capital in 1855 
and 1865. The rate of return on real estate was set at 6 percent before the land 
tax. The yield of government bonds was then about 4 percent.62 This percent
age can be applied to all domestic securities, since the number of quotations of 
Dutch East Indian funds was still very low.63 

Unfortunately, it proved impossible to break down foreign securities by coun
try. Investments in the highly profitable American railways would become 
important at a later stage; foreign government bonds prevailed in the Amsterdam 
stock exchange.64 This obstacle was overcome by using the rates of return on 
French securities to calculate income from abroad in 1843/44, c. 1855, and c. 
1865. These securities stood midway between the high yields of Pruss ian shares 
and the low returns on British shares. 65 
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Private loans had varying interest rates about which we know virtually noth
ing. On the other hand, until 1859 in the succession statistics the rough rate of 
return that was used to assess the value of all components other than real estate 
and securities was officially 5 percent. This may be an adequate measure for 
the first half of the nineteenth century. For example, in 1846 the Nederlandsche 
Handel-Maatschappij considered an interest of 5 percent on its loans as nor
mal.66 However, in the years prior to 1859 it was argued in parliament that a 
rate of 5 percent was 'too high in these times, that the common standard can be 
set at a maximum of 4 percent and that the law ought to be in accordance with 
reality' .67 Some even argued in favour of a standard interest rate of 3 percent. 
Obviously the rate of return to capital was lower in the 1850s than in the 
preceding period. Therefore, income from moveable property is valued at a 
yield of 4 percent in 1855 and 1865, and not at 5 percent as before.68 

Since the estimates of income from capital in 1855 and 1865 are based on 
the amount of private wealth, the income from property in mortmain must be 
added. Finally, we have to allow for liabilities or debts in everyone of the 
benchmark years. These debts accounted for about 8 percent of the value of 
inheritances and -viewed from the creditors' angle- these will have carried a 
return equal to that of other items of moveably property. The imputed income 
must be subtracted from the total income from capital. 

The final results of these calculations is presented in table 1.2. 

During the first decades after 1807 capital income declined. Only after 18311 
32 can a gradual growth be perceived. After the middle of the nineteenth cen
tury income from capital had increased by 38 percent relative to 1807. At that 
time the level of income from property was considerably lower than Van Zanden 
estimated in 1985. He arrived at an estimate of 177 million guilders in 1820 
and 236 million around 1850. The difference is mainly brought about by the 
use of lower rates of return for income from moveable property and -for the 
situation in 1831132- by the lower level of income from real estate compared 
to the cadastral values applied by Van Zanden. In my view the level at which 
he sets capital income in 1820 was not reached until about the middle of the 
century, and the level of 1850 was reached only in the 1860s. 

1.11 Summary 

Tables 1.3 and 1.4 present a summary view of the estimates of the value of the 
national wealth in the first half of the nineteenth century. 
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Table 1.2. Income from wealth in the Netherlands 1807-c. 1865 (millions of 
guilders) and the estimated rate of return (%) 

1807 1831132 1843/44 1854/57 1862,1867 

real estate 54 55 69 92 141 
6% 6% 6% 6% 6% 

domestic securities 35 19 33 32 36 
7% 6% 5% 4% 4% 

foreign securities 23 30 25 23 31 
5% 6% 4% 4% 4% 

other 30 33 42 43 63 
5% 5% 5% 4% 4% 

liabilities -10 -10 -11 -13 -18 
5% 5% 5% 4% 4% 

total income 132 127 158 182 253 

Table 1.3. The structure of private property in the Netherlands, 1807-1865 
(%) 

1807 1831132 1843144 1854/57 1862,67 

real estate 35 39 38 38 42 
domestic securities 19 13 22 19 16 
foreign securities 19 21 12 15 14 
other 27 28? 28? 28 28 

total 100 100 100 100 100 

Table 1.4. The amount of national wealth 1807-1865 (millions of guilders) 

1807 1815/16 1831132 1843/44 1855157 1862,67 

private property • 2,360 2,860 3,835 5,595 
liabilities -205 -190 -230 -305 -445 
property in mortmain 80 125 140 150 150 
national wealth 2,365 1,775 2,295 2,770 3,680 5,300 
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During the first half of the nineteenth century the great constant in the national 
wealth was the large share of real estate, which was consistently between 35 
and 40 percent. Only in 1865 this share was higher at 42 percent, which was 
presumably caused by the highly favourable development of agriculture. For
eign assets comprised a varying part of wealth: between 12 and 22 percent. 
The biggest fall occurred in the 1830s when capital was shifted into domestic 
securities in response to the large demand of government for funds. Few changes 
can be observed in the category of 'other moveable property'. This concerns 
such items as private loans, livestock, personal possessions, stocks, ships, and 
so on. Private loans played a particularly important part in 'lubricating' the 
economy. Many companies and individuals were dependent on this type of 
credit.69 Shortly after the middle of the nineteenth century liabilities to private 
persons constituted 16 percent of the gross national wealth. 

The main change in the structure of the national wealth relates to securities. 
The fluctuating importance of domestic securities gives the best reflection of 
shifts in the structure of the economy of the Netherlands. For its part, the 
Dutch economy was strongly affected by the vicissitudes of its high public 
debt. This debt had increased sharply during the Batavian-French period 
(1795-1813). The partial bankruptcy in 1811, the well-known reduction of 
interest payments on the public debt ('tiercering'), caused a strong decline in 
the income from Dutch government bonds. The debt soared once more after 
the Belgian Secession. This caused a shift in stock-holding towards domestic 
securities. It was not until after the middle of the 1840s that public finances 
were reorganized and the attraction of government borrowing on the capital 
market was reduced. 

Income from capital did not increase during the first decades of the nineteenth 
century. Growth only occurred after the Belgian Secession. Moreover, the level 
of capital income was substantially lower than has hitherto been assumed. 
Insofar as the level of and income from the national wealth is concerned this 
study indicates that the first half of the nineteenth century was a period of 
stagnation, at least until 1830. The value of the national wealth did not exceed 
the level of the Batavian-French period until the 1840s. 

PART 2. INCOME FROM CAPITAL IN THE PERIOD C. 1880-c. 1910 

2.1 Introduction 

The development of capital income in the decades around 1900 is of great 
interest because the pattern of investments was changed fundamentally. Among 
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others, Berghuis gives an exhaustive description of these changes.7o The domi
nant position of the public debt came to an end, which was partly due to the 
colonial remittances (the 'batig slot'). This was initially offset by an increase 
in the amount of foreign investments; at a later stage modern shareholders 
emerged and investments in the colonies boomed. The l870s marked the be
ginning of a long decline in the economic situation, a trend that would last 
until 1895. The agricultural depression -caused by the imports of cheap grain 
from the United States- was a major contributor. 71 After 1895 the economy of 
the Netherlands expanded enormously. 

In this chapter I will examine the relationship between changes in the struc
ture of the national wealth and the rates of return on its various components. It 
is first of all necessary to calculate the value of the national wealth and the 
income from capital. Some estimates have already been made. In 1888 Verrijn 
Stuart valued the national wealth at over 10,000 million, but this is a question
able figure. Derksen has made another well-known estimate of national wealth 
and capital income in the first decades of the twentieth century. Finally, Van 
Zanden has calculated income from capital in c. 1800 and 1910.72 The out
come of these estimates will be tested in the fourth section of this chapter. 

Subsequently, the composition and regional spread of the national wealth is 
examined. Very little is known about the regional distribution of wealth. Bos 
did look into the structure of wealth within the various regions during the 
second half of the nineteenth century.73 However, the revenues and tax statis
tics of the succession duty offer an opportunity to describe the regional spread 
of wealth in the Netherlands in the nineteenth century. The main question 
concerns the extent of the decline in the large share of the western provinces in 
the total national wealth in the course of time. 

The final sections discuss the calculations of the income from the various 
kinds of capital: income from real estate, securities, and other moveable prop
erty. Finally, an attempt is made to explain shifts in the structure of the na
tional wealth from changes in rates of return. The first section, however, illus
trates the nature and quality of the source material. This primarily concerns 
the statistics of the succession duty. These statistics are used to establish the 
value and structure of private wealth. The third section presents estimates of 
the value of property in mortmain. 

2.2 The statistics of the succession duty 

This study is mainly founded on the statistics of the succession duty in which 
the value and composition of Dutch inheritances are recorded. This informa
tion was gathered in order to adequately collect the succession duty. The short
comings of this material have already been outlined in the chapter on capital 
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income in the period 1805-1865. After 1878 the situation had improved to the 
extent that the value and structure of all estates are stated, inclusive of the 
inheritances in direct line of descent. Yet, even these statistics have a number 
of drawbacks. The succession statistics are of course dominated by elderly 
investors, whose investment decisions were generally rather conservative. 74 It 
is quite possible that collateral estates -which were usually related to younger 
people- provide a more accurate picture of the composition of wealth. This is, 
however, purely hypothetical. 

The statistics of the succession duty have been systematically collected and 
processed by J . Teijl and are now deposited at the NEHA.7s Save statements to 
the contrary, the examination in this chapter is based on this material. Teijl did 
not merely collect information; he also calculated five-yearly averages for the 
period from 1878 on. For example, 'c. 1885' refers to the average for the years 
from 1883 to 1887. For the years around 1880 Teij1 only calculated the aver
age of four years. There is information on all inheritances in 1878, but these 
cover only a part of that year. Hence, the designation 'c. 1880' relates to the 
average in the period 1879-1882. The information that was collected and sys
tematized by Teijl is supplemented with regional data that can also be taken 
from the statistics he used.76 

The information recorded in the succession statistics gradually improved in 
the course of time, but it still leaves much to be desired. One improvement is 
that from the 1860s on the statistics distinguish between various types of do
mestic security. A similar distinction between foreign securities is made from 
1905 on. On the other hand, from 1887 the category of 'other moveable prop
erty' is no longer broken down; items such as 'merchandise', 'livestock', or 
'cash' are lumped together. A further shortcoming is that starting in 1887 
interest-free loans were transferred from 'liabilities' to 'other moveable prop
erty'.77 Yet, even before 1887 these were rather unmanageable categories. 
This was exactly where the representativeness of the inheritances in direct line 
of descent was doubtful. For example, in 1880 De Economist pointed out that 
in the succession statistics the share of livestock was very small, whereas the 
share of cash in the inheritances was overestimated.78 Other drawbacks are 
that income from investments in the colonies is not shown separately, and that 
no distinction is made between the ownership of land and houses. This creates 
a major problem, since the rate of return on these components of the national 
wealth could diverge considerably. In the calculation of income from capital 
these problems can only be overcome to a limited extent, which implies that 
we can only make rough estimates of capital income. 
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2.3 Property in mortmain 

In 1859, 1877, 1892 and 1911 statistical surveys were made of the income 
from and value of property in mortmain. These surveys relate to the three 
main components of this property: land ('ongebouwde eigendommen'), houses 
('gebouwde eigendommen') and subscriptions to the public debt. In addition, 
the state domains must be included in property in mortmain. Their revenues 
were stated in the budgets of the central government since the early forties. 79 

Finally, from 1864 the 'Verslag over het kroondomein' [Report on the Royal 
Domains] was annually published in the Handelingen, and this source states 
the investments of the royal domains in the public debt. 

Four categories can be distinguished in the income from the domains: 

(1) The 'ordinary' domains (rents of real estate, tithes, land rents, etcetera) 
(2) Income from real estate of the 'domains of war' 
(3) Income from ferries, harbour duties, tolls, ectetera 
(4) Incomes from the royal domains 

The third category cannot be considered a part of income from capital. For the 
fourth category the reports only state the income from government bonds from 
1864 on. Following the study of capital income in the first half of the nine
teenth century, the income from these three categories was taken from the 
Handelingen on a decennial basis from 1854 on.80 

Table 2.1 provides a summary view of the estimates of capital income from 
the domains and other components of property in mortmain. In order to assess 
the value of these possessions the income from real estate was set at 6 percent 
in accordance with cadastral criteria. The value of government bonds was de
termined on basis of the current rate of return. 81 

For the years around 1910 these figures correspond fairly well with those of 
Derksen, who estimates the value of property in mortmain at c. 700 million 
guilders in 1912/15. Some authors do present higher estimates; for example, 
Bongers assessed property in mortmain at 1,000 million guilders. 82 
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Table 2.1. Income from and the value of property in mortmain (millions of 
guilders) 

1859 1877 1892 19IJ 

rental value of buildings 0.8 3.0 4.2 4.7 
rental value of land 3.0 2.9 3.0 4.7 
public debt 3.1 5.4 7.0 14.7 

subtotal 6.9 11.3 14.2 24.1 

domains 0.7 0.8 l.9 1.8 

total income 7.6 12.0 15.7 25 .8 

wealth 150 245 370 605 

Note: The value of property in mortmain has been rounded to the nearest five million. 
Sources: Handelingen van de Staten-Generaal, 1891/92 Staatsbegroting Middelen 9, 
p. 4, 20-21 ; 1915116 Bijlagen 209.3 p. 8. 

2.4 Four recepies: private wealth around 1880 and 1910 

The statistics of the succession duty have been used before to estimate the 
value of private wealth in the Netherlands during the second half of the nine
teenth century. The best-known attempts are those of Verrijn Stuart in 188883 

and Derksen in 1941.84 The estimates ofVerrijn Stuart concern the years around 
1855 and 1880, whereas Derksen's calculations relate to the first decades of 
the twentieth century . Other authors have also tried to estimate the national 
wealth on the eve of the First World War. A recent estimate was made in 1985 
by Van Zanden, who calculates income from capital in the nineteenth cen
tury .85 A less well-known -if not forgotten- study is that of Fabricant and 
Maarschalk from 1952.86 

The methods applied by all these authors vary considerably . Verrijn Stuart 
departs from the notion that all private fortunes will pass to a following gen
eration within a given space of time. He sets this amount of time equal to the 
average lifespan of a Dutchman, and uses this figure as a multiplier. He as
sumes a figure of35.8 for the 1880s. In 1939 Derksen criticized Verrijn Stuarts 
method, which has not been followed since. 87 Derksen also attempts to calcu
late the national wealth on basis of the succession statistics. In addition, he 
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uses data on the property that was assessed in the wealth tax, on the total value 
of the debt of central government and lower authorities, etcetera. 

Van Zanden was not really interested in the total value of the national wealth, 
but focussed instead on the income thereof. He started from the income from 
real estate, which is given for c. 1820, c. 1850, c. 1880 and c. 1910. He then 
defined total income from capital as the income from real estate divided by the 
share of real estate in the value of the inheritances. This method has been 
propagated before.88 Yet, it is not suitable for a calculation of income from 
capital. It is after all assumed that all components of the national wealth have 
the same rate of return.89 Since the yield of real estate was relatively high 
during the nineteenth century, his estimate of capital income is far too high. 
Van Zanden's method can, however, be used to reconstruct total private wealth. 
In chapter one a similar method is used for the 1850s. 

The estimates of Fabricant and Maarschalk are somewhat more sophisti
cated. Their study centres on Dutch investments in other countries. Fabricant 
and Maarschalk depart from the value of foreign investments as mentioned in 
the succession statistics. Subsequently they have devised a 'multiplier' with 
which this amount can be converted into the total value of foreign invest
ments. 

For the period from about 1880 on this 'multiplier' is calculated as follows. 
First of all, Fabricant and Maarschalk assume that only those who were up
wards of forty had property that was subject to the succession duty. Next, they 
use mortality figures to determine the maximum number of inheritances (i .e. 
the number of deaths of persons that were forty or more in a given year). By 
dividing the number of people upwards of forty by the number of deaths, it 
can be established how to raise the value recorded in the succession statistics 
so as to include all persons of forty or more. For example, in 1879 there were 
1,124,711 people upwards of forty, the number of deaths in these age groups 
was 34,545, so that the multiplier can be calculated at 32.56 (=33). The returns 
of the succession duty mention a total of 57,851,000 guilders in foreign secu
rities. Thus, the total value of foreign investments can be estimated at 
57,851,000 multiplied by 33 is 1,909 million guilders. The same procedure 
can be used to calculate the value of total private wealth. 

This method is less uncertain than it appears to be. An entirely different 
approach to calculate the private wealth yields similar results . In my own esti
mate I started from the interest payments on the public debt. Interest paid to 
owners of property in mortmain was deducted from these payments in 1859, 
1877 and 1911. The market value of interest payments to private investors can 
be calculated by means of rates of return on government bonds. Next, the 
share of government debt in the value of inheritances is estimated. Finally, the 
value of government bonds in private ownership is divided by its share in the 
inheritances. The value of liabilities is subtracted from this amount. In the 
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case of the estimates of private wealth in about 1865 it should be noted that the 
share of government bonds in the value of inheritances was taken from the 
statistics on 1862 and 1867, since there are no data for the intervening years. 
Furthermore, for government bonds in mortmain the figure for 1859 was supple
mented with the average annual increase between 1859 and 1877 in order to 
arrive at an estimate for 1865. Thus, the total value of private wealth could be 
estimated at 5,100 million guilders in 1865. 

The same method can be applied to the share of real estate, which is compa
rable to the approach used by Van Zanden in his estimates of income from 
capital. Moreover, the advantage is that this calculation is not hampered by 
potential tax evasion. It is quite remarkable that there is not much difference 
between the outcomes of the three methods of Fabricant and Maarschalk, 
Verstegen, and Van Zanden. At the most these estimates were 6 percent above 
or below Derksen's calculation. The difference is even smaller for the years 
around 1880. For 1910 there is indeed a 'gap' of 11 percent between the esti
mates of Fabricant and Maarschalk on the one hand, and Verstegen on the 
other. However, this can be ascribed to the fact that an unknown proportion of 
the public debt was in the hands of foreign investors. In view of the close fit 
between these three methods for the years around 1880, it can be stated that 
Verrijn Stuart's figure of well over 10,000 million guilders in national wealth 
is far too high. 

Table 2.2. The value of private property c. 1880 and c. 1910 (millions of guil
ders) 

1879-82 index 1908-1912 index 

Derksen 12,120 105 

Verrijn Stuart 10,662 127 
demographic method 

FabricantlMaarschalk 8,397 100 11,558 100 
demographic method 

Van Zanden 8,262 98 12,240 106 
raising the value of real estate 

Verstegen 8,702 104 12,860 III 
raising the value of the public debt 
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The above methods of calculation can only be used to establish the value of 
wealth in benchmark years. Only the method of Fabricant and Maarschalk 
offers the opportunity to construct annual series for the period 1880-1910. 
Therefore, this method was used for the years after about 1880. This implies 
that the estimated income from capital will be slightly underestimated. 

2.5 The composition of the national wealth between about 1880 and 1910 

By combining the aforementioned method of calculation with Teijl's processed 
returns of the succession duty the following survey of the structure and value 
of the private wealth can be constructed (table 2.3). 

Table 2.3. The structure of estates in the Netherlands c. 1880-c. 1910 accord-
ing to the succession duty statistics (%) and the value of the national wealth 
(thousands of millions of guilders) 

1879/ 1883/ 1888/ 1893/ 1898/ 1903/ 1908/ 
1882 1887 1892 1897 1902 1907 1912 

Structure of estates 

real estate 39 34 32 31 32 32 32 
domestic securities II 12 13 14 16 19 19 
foreign securities 22 23 24 28 25 22 21 
other 28 31 31 27 30 27 28 

total 100 100 100 100 100 100 100 

Value of national wealth 

pri vate wealth 9.3 8.9 9.8 8.9 9.7 11.9 13 .2 
liabilities -0.9 -0.9 -1.0 -1.0 -1.1 -1.4 -1.7 
net wealth 8.4 8.0 8.8 7.9 8.6 10.5 11.5 

property in mortmain 0.3 0.4 0.7 

national wealth 8.7 9.2 12.2 

Changes in stock-holding can be charted for a longer period of time when we 
restrict ourselves to collateral estates. These provide better insight into the 
timing of the remarkable rise of investments abroad after the middle of the 
nineteenth century and the emergence of modern share-holding around the 
turn of the century (see table 2.4). 
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Table 2.4. The distribution of security-holding in collateral inheritances in 
the Netherlands 1865-1910 (%) 

government lower shares foreign total 
loans authorities and bonds securities 

185411857 } 64 36 100 
1862/1867 40 5 7 47 100 
187411877 28 4 7 62 100 
1879/1882 22 4 14 61 100 
1883/1887 20 5 14 62 100 
188811892 16 4 15 65 100 
189311897 16 4 15 65 100 
189811902 14 4 21 62 100 
190311907 11 5 26 58 100 
1908/1912 9 4 31 57 100 

It is generaIIy assumed that the share of foreign securities in the value of in
heritances increased strongly since the middle of the nineteenth century, from 
15 percent in about 1855 to 20 percent around 1880. However, this rise has 
been challenged by B. de Vries.90 She points out that the ownership of foreign 
shares did not grow nearly as strong among Amsterdam capital owners. She 
questions the low percentage in the succession statistics of about 1855, be
cause this concerns the share of foreign securities in collateral estates, whereas 
the figure for 1880 relates to aII inheritances. Moreover, foreign shares were 
taxed especially heavy in collateral inheritances prior to 1859. She argues that 
this undermines the reliability of the succession statistics for these years. How
ever, table 2.5 indicates that the strongest increase in the share of foreign secu
rities in the collateral estates did not occur -as one would expect- between 
about 1855 and 1865, but between the mid-sixties and mid-seventies. In 1913 
The Economist also made mention of a doubling between 1865 and 1875 as 
against a rise of merely 30 percent between 1855 and 1865. It must further
more be pointed out that De Vries ' example of Amsterdam is not typical of the 
Netherlands as a whole. The relative increase of foreign securities during the 
third quarter of the nineteenth century appears to have been higher outside 
Holland and Utrecht than in the Randstad (i .e. the urban core) itselP' 

2.6 The regional spread of the national wealth 

Tax revenues and the succession statistics can also be used to estimate the 
regional distribution of the national wealth. One restriction of this material is, 
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however, that it only allows for a crude division into regions because for a 
very long period the revenues were recorded by tax district, the borders of 
which did not coincide with those of the various provinces.92 The country was 
divided into four large regions, namely (i) the northern Netherlands (Groningen, 
Friesland, Drenthe), (ii) the eastern Netherlands (Overijssel and Gelderland), 
(iii) the western Netherlands (Utrecht, Noord-Holland, Zuid-Holland), and (iv) 
the southern Netherlands (Zeeland, Noord-Brabant, Limburg). 

It is commonly known that during the Dutch Republic the wealth was con
centrated almost entirely in the western parts of the country and more specifi
cally in the large cities of Holland and Utrecht. As a consequence, since 1792 
these two richest provinces had to produce more than two thirds of the federal 
tax revenues. 93 At the time of the Kingdom of Holland the distribution of 
wealth among the various regions seems to have been even more unbalanced 
than these tax yields lead one to suspect. In 1807/08 as much as 72 percent of 
the value of inherited wealth that was subject to the succession duty was con
centrated in the three western provinces of Amstelland (Noord-Holland), 
Maasland (Zuid-Holland) and Utrecht. Naturally, within these provinces the 
big cities prevailed, with Amsterdam at the top. By itself this city accounted 
for a quarter of all inherited wealth! Furthermore, more large fortunes were 
found in the western provinces than anywhere else. Of the 50 fortunes over 
100,000 guilders in 1807/0880 percent was located in the big cities of Hol
land and the city ofUtrecht.94 

The overpowering position of the western provinces diminished slowly dur
ing the first half of the nineteenth century. Around the middle of the century 
the west was still responsible for three fifths of the value of collateral inherit
ances (table 2.5). The decline in the share of Holland was mainly caused by 
the increasing relati ve importance of the southern and eastern provinces of the 
country. The rising share of the south can partly be ascribed to the absence of 
Zeeuws-Vlaanderen and Limburg from the statistics in 1807/08 and of data on 
Limburg until 1843/44. The share of the northern provinces fluctuated be
tween 10 and 15 percent. 

Hardly anything changed in the course of the second half of the nineteenth 
century. The relative decline of Holland was mainly compensated for by the 
growing importance of the eastern parts of the country. The share of the north 
stayed between 10 and 15 percent. The east contributed only about 13 percent 
around the middle of the century, but by the beginning of the twentieth cen
tury its share had risen to 18 percent. 
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Table 2.5. The regional spread of wealth in collateral inheritances c. 1SJO-c. 
1905 (%) 

1807108 1818122 1841143 1854157 1874177 1903107 

North 
East 
West 
South 

14 
8 

72 
6 

9 
11 
68 
9 

10 
15 
64 
11 

11 
l3 
61 
15 

14 
16 
58 
12 

10 
18 
58 
14 

Sources: 1807/08 see note 7; 1818122 and 1841143 Handelingen van de 
Staten-Generaal; 1854/57 Statistiek van het Koningrijk der Nederlanden. Bescheiden 
betreffende de geldmiddelen, eerste stuk (Den Haag, 1861); 1874177 idem, vierde stuk 
(1879); 1903/07 Bijdragen tot de Statistiek van Nederland (Den Haag, 1905 and fol
lowing years). 

In addition, the estimates of Bos indicate that there were also shifts in the 
composition of the wealth within the various regions . Outside Holland and 
Utrecht the dominant role of real estate was diminished, while domestic and 
foreign securities gained in importance. Around 1900 share-holding also in
creased relatively rapidly outside Holland and Utrecht.95 

2.7 Income from real estate 

Van Zanden has estimated the income from all real estate -i.e. inclusive of 
property in mortmain- for the years around 1880 and 1910. The following is 
based on his calculations.96 In these two benchmark years this income amounted 
to 185 and 305 million guilders respectively. In estimating the income from 
real estate during the intervening years a distinction must be made between 
developments in land rents on the one hand, and those in the rental value of 
houses on the other hand. 

Total income from land rents increased from 103 million guilders around 
1880 to 130 million around 1910. The development of this income in the in
tervening period can be reconstructed on basis of statistic reports for the years 
between 1881 and 1905.97 These statistics can be used to calculate average 
rents per hectare in five-yearly periods. Next, the increase in the area of agri
cultural land must be taken into consideration. The acreage increased from 
2,015 million hectares around 1880 to 2,078 million around 1910. It is as
sumed that the amount of land increased gradually between 1880 and 1910. 
The rental value of buildings was more than 82 million guilders in 1880 and 
175 million in 1910. This rental value is supposed to have increased evenly 
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between these benchmark years. This results in the following increase in in
come from real estate. 

Table 2.6. Income from real estate in c. 1880-c. 1910 (millions of guilders) 

rental value rental value total 
of land of houses income 

c. 1880 102 82 184 
1881-1885 103 96 199 
1886-1890 91 102 193 
1891-1895 92 107 199 
1896-1900 92 115 207 
1901-1905 101 129 230 
1906-1910 111 152 263 
c. 1910 130 175 305 

Sources: Calculated on basis of Van Zanden, 'De ontwikkeling van de Nederlandse 
landbouw in de negentiende eeuw, 1800-1914' , in: A.A.G. Bijdragen 25 (1985) pp. 
118-123,379, 380.98 

2.8 Income from securities 

In the decades around 1900 income from securities was of a complicated na
ture. It consisted mostly of interest on loans to the various levels of govern
ment, of shares and bonds of companies operating on the Dutch market, of 
income from investments in the Dutch Indies, and of income from abroad. For 
some of these securities the income can be calculated without further ado. The 
amount of interest paid on the public debt is known, including share-holding 
in mortmain.99 Van der Voort has calculated the interest paid to lower authori
ties .1oo Yet, little can be said with certainty on the remaining shares and bonds. 
This is especially true for the period prior to 1900. For example, the market 
values of shares on the Amsterdam exchange -published by Tinbergen and 
Dalmulder- are not available until 1895 101

, and for foreign securities the suc
cession statistics do not distinguish between government loans and industrial 
and other stocks until 1905. Similarly, in domestic stocks no distinction is 
made between the shares of Dutch and East Indian companies, for which the 
rates of return could diverge widely at the beginning of the twentieth century. 
Hence, a less sophisticated approach was used. 

Apart from the interest on government loans, Derksen's estimates indicate 
that securities yielded an average of 240 million guilders in the period 
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1903-1912.102 The method of Fabricant and Maarschalk can then be used to 
calculate the value of all securities on basis of the succession statistics. This 
results in an average of 4,383 million guilders during the period after 1900. 
Starting from a total income of 240 million the average return to these securi
ties amounted to 5.5 percent. 

No concrete statements can be made on the development of average rates of 
return before 1900, because the statistics of the succession duty do not distin
guish between government loans and other stocks. The only (crude) data re
late to the value of investments in the United States. 103 These investments 
totalled 600 to 740 million guilders between 1875 and 1900, which boils down 
to about 30 percent of the capital invested abroad. 

How can we arrive at a choice for the general level of returns to securities 
before 1900? It could be argued that these yields followed the general trend of 
the leading low interest rates, namely the British con sols. 104 In the 1880s these 
interest rates were above the level of the period after 1900; in the nineties they 
were somewhat below this level. This information has been used in the con
cluding table 2.9. Evidently, the choice for a different set of interest rates wi11 
result in a different income from capital. Half a percent more or less leads to 
an increase or reduction in capital income of several tens of millions, which 
equals about 5 percent of this income. 

Capital income from the East Indies increased tenfold, from approximately 
7.5 miIlion guilders around 1880 to about 78 mi11ion in 1910. Its share rose 
from 1.5 percent to 12 percent of total income from capital. As much as 53 
percent of income from shares and bonds of Dutch companies originated in 
the Dutch East Indies. 105 

2.9 Income from other moveable property 

This component of capital income is still shrouded in mystery. The rate of 
interest on private loans -responsible for a sixth ofthe national wealth- cannot 
be determined. The most obvious solution is to assume that the yield of all 
other moveable property was at least equal to that on the public debt. The 
value of these possessions can be assessed on basis of the succession statistics. 
This value must be reduced by the amonut of liabilities (debts) in the inherit
ances; these debts amounted to between 10 and 15 percent of total private 
wealth. The income from this wealth is valued at the current rate of return on 
the public debt of 3 to 4 percent. I06 
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2.10 Capital income between c. 1880 and c. 1910 

Table 2.7 provides a summary view of income from capital in the period c. 
1880-c. 1910. Income from property in mortmain has been discounted in the 
categories of real estate and government loans. 

Table 2.7. Income from capital in the Netherlands, c. 1880-c. 1910 (millions 
of guilders) 

2 3a 3b 4 5 6 total annual 
income increase 

c. 1865 253 
1879-1882 184 5.65 17 7 lIS 31 66 420 11 
1883-1887 199 5.55 12 13 115 35 65 439 4 
1888-1892 193 5.10 17 16 122 36 61 445 I 
1893-1897 199 4.45 12 20 108 38 43 420 -5 
1898-1902 207 4.65 22 24 112 40 50 455 7 
1903-1907 230 5.50 57 44 109 43 59 542 17 
1908-1912 263 5.50 69 78 120 46 72 648 21 

\: Income from real estate. 
2: Estimated rate of return on securities, excluding Dutch government loans. 
3a: Shares and bonds of Dutch enterprises: the Netherlands. 
3b: Shares and bonds of Dutch enterprises: Dutch East Indies . 
4: Income from foreign securities. 
5: Income from Dutch government loans. 
6: Income from other moveable property. 

Sources: Own estimates. Derksen , 'Berekeningen' , 10. Korthals Altes 202-203. 

In the period 1880-1910 income from capital increased from about 420 mil
lion to 648 million guilders. When the above estimates are compared with the 
figures presented by Van Zanden in 1985, it appears that there is a fair amount 
of correspondence with respect to the years around 1880 and a large differ
ence in capital income around 1910. Van Zanden estimates income from capi
tal in 1880 at 473 million guilders, but he arrives at 953 million in 1910. There
fore, his figure for the years around 1910 must be adjusted downwards by 
about a third. This gap was mainly brought about by the high rates of return on 
real estates, which he used as a general measure. 
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2.11 Summary and conclusion 

Looking back over the entire nineteenth century the national wealth increased 
from about 2,500 million guilders in 1807 to approximately 12,500 million in 
1910, and income from capital rose from 142 million in 1807 to 648 million 
guilders around 1910. Property in mortmain contributed a mere 5 percent to 
the national wealth. 

At the time of the Restoration the value of the national wealth was about a 
third higher than that of populous and industrializing Belgium. However, in 
the Netherlands this period was one of severe stagnation. After the Belgian 
Secession income from capital appears to have dropped below the level of the 
beginning of the century. Only then did growth set in, even though the rate of 
growth was initially very slow. Yet, this process gradually accelerated. Espe
cially between c. 1865 and 1880 capital income expanded rapidly by about 11 

Table 2.8. The structure of private property and the assumed rate of return on 
the various components of wealth, 1807-c. 1910 (%) 

1807 1831/32 1843144 c.1855 c.1865 c.1880 c.1895 c.1910 

Structure of wealth 
1 35 39 38 38 42 39 31 32 
2 19 13 22 19 14 6 6 5 
3a 2 5 8 14 
3b 19 21 12 15 14 22 28 21 
4 27 28 28 28 28 28 27 28 

total 100 100 100 100 100 100 100 100 

Rates of return 
1 6 6 6 6 6 6 8 7 
2 7 6 5 4 4 3.8 3.0 3.5 
3a 

4 5.65 4.45 5.5 
3b 5 6 4 4 

4 5 5 5 4 4 3.8 3.0 3.5 

I : Real estate; gross returns excluding the land tax. 
2: Domestic securities; government loans. 
3a: Shares and bonds of Dutch enterprises from 1865 onwards. 
3b: Foreign securities. 
4: Other moveable property. 
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million guilders per year. Due to the unfavourable economic development of 
the fourth quarter of the nineteenth century this growth process slowed down 
considerably, and at the beginning of the nineties capital income actually de
clined. This was followed by a very rapid growth from 1895 on, which accel
erated on the eve of the First World War. 

The stagnation of the first half of the nineteenth century is also made apparent 
in the composition of private wealth. During this period the ratio between the 
share of government bonds and that of foreign securities merely fluctuated. 
Real estate was at a low relative level in the Kingdom of Holland, because at 
this time the public debt had expanded enormously. During the Restoration 
the share of interest payments on the public debt fell. However, in the 1830s 
-when the state exerted a large demand on the capital market in relation to its 
policy of perseverance against Belgium- the rate of return on domestic securi
ties surpassed that of foreign investments, which consequently underwent a 
marked decline. 

It was not until the middle of the nineteenth century that the structure of the 
national wealth became more dynamic. Initially, the share in real estate expe
rienced a strong increase. This can be explained from the comparatively low 
rate of return on investments in securities. After this development foreign in
vestments expanded enormously, which was followed by an increase in in
vestments in (notably Indian) shares in Dutch companies. This shift towards 
stock-holding was accompanied by a clear lack of interest in real estate and 
government loans. The high rate of interest for real estate around 1895 is there
fore misleading. It confirms that during the agrarian depression the value of 
land dropped at a higher rate than the income from rents. 107 This reduced at
traction can also be perceived in the inland provinces. The increase in 
share-holding in the decades around 1900 can once again be ascribed to the 
relatively high yield of securities in these years as compared to government 
loans. 

In conclusion it can be stated that this study confirms that structural changes 
in the composition of the national wealth did not occur until the late nine
teenth century. The income from capital already began to increase at an earlier 
stage, but this growth was mainly due to favourable developments in the mar
ket for real estate and, subsequently, to the rise of foreign investment. It was 
not until after 1895 that capital income was sustained to a significant degree 
by Dutch enterprise. 
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DUTCH INDUSTRIAL WAGE DEVELOPMENT 
IN AN INTERNATIONAL PERSPECTIVE, 1850-1913 

by 

Ary Burger and Annelies Vermaas 

1. Introduction 

The level of Dutch wages has been at the centre of the industrialization debate 
in the Netherlands. Dutch wages were according to many authors such as 
Mokyr, Griffiths and Bos too high to sustain an early industrialization. I Whereas 
Mokyr was mainly concerned with the presumably high wage, Griffiths and 
Bos also pointed at other factors such as raw materials and transportation costs. 
However, most of their findings are based on a comparison of Dutch-Belgian 
wage figures for the year 1819. Systematic and long-run comparisons of Dutch 
and foreign wages for the second half of the nineteenth century have never 
been attempted before. 

This article is concerned with the relative level and development of Dutch 
wages in the period 1850-1913. Were wages in the industrial sector in the 
Netherlands really on a higher level than wages in the neighbouring coun
tries? To answer this question we will compare average wages in the Dutch 
industry with average industrial wages in Belgium, France, Germany and the 
United Kingdom. To explore the compositional effects of the occupational 
force on our figures we will take into account the divergent employment struc
ture of the industrial sector in the different countries. Besides a comparison of 
wage levels we will also try to distinguish the particular development of Dutch 
industrial wages in comparison with other European countries. Did Dutch wages 
follow some kind of European growth pattern or was there a distinct develop
ment? 

In addition, we try to explore the nature of the Dutch wage developments in 
the second half of the nineteenth century. What were the reasons for the in-
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crease in nominal wage levels? Did the changes in wage levels simply reflect 
the rise or decline in the cost-of-living index or was the relation between wage 
growth and trends in unemployment or productivity performance of more 
importance? This paper thus ultimately deals with three related questions. 
Firstly, how high or low were Dutch wage levels in the nineteenth century in 
comparison to other European countries? Secondly, in what sense did Dutch 
wages develop differently from wage trends in other European countries? 
Thirdly, how can we account for the changes in the Dutch wage rates? 

The structure of this article is as follows. After this introduction we will 
describe in section 2 the relative levels and growth trend of Dutch industrial 
wages in the second half of the nineteenth century, with special attention to 
the compositional effect of the labour force. Next, in section 3 we will explore 
the causes for the trends in Dutch wages trends. Especially the relation be
tween changes in wage levels and changes in productivity performance, the 
cost-of-Iiving and unemployment levels will be studied. Finally, some con
cluding remarks will be made. 

2. Levels and development of nominal wages in the industrial sector 

In this section the level and development of Dutch wages in the industrial 
sector will be compared with wages in the neighbouring countries: Belgium, 
France, Germany and the United Kingdom. In our definition the industrial 
sector consists of the manufacturing industries, mining and public utilities. In 
1850 approximately 25 % of the total occupational force in France and Ger
many was working in the industrial sector. In the Netherlands and Belgium 
this was around 33 % and in the United Kingdom more than 40 %. In 1910 the 
share of industry in the working population was about the same in France, 
Germany and the Netherlands (35 %), whereas in Belgium and the United 
Kingdom the industrial sector was much more important with approximately 
45 % of the working force. 2 

For every country series of the average actual earnings in the industrial sec
tor were collected. The amount of hours, days and weeks worked per year can 
be different per country, which causes discrepancies in the relative wage lev
els. Therefore, a comparison of hourly wages seems to be more apropriate. 
However, we need yearly wages to be able to make comparisons with produc
tivity figures which are only available on a yearly basis. All wage figures used 
consist of the total remuneration of the average industrial worker in the na
tional currency per year. These data are converted into guilders on the basis of 
the international exchange rate, which showed almost no fluctuations during 
the period 1850-19l3.3 
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The wage data used consist of average yearly earnings on a national level in 
the total industrial sector, including mining, construction and the manufactur
ing industries. For all countries the most recently available and most complete 
series of industrial wages are used. Ideally all branches, skills, occupations, 
regions, bonuses, overtime fees, and also children's and female's wages should 
be included in the wage figures. Many times, however, small firms and tradi
tional sectors are underrepresented in the series. Moreover, an average wage 
rise can be the result of both rising wage rates and structural changes in the 
composition of the working force. High-wage regions or high-wage occupa
tions will become of increasing importance during a period of industrial growth. 
Therefore moving employment weights are necessary to capture these struc
tural changes in the composition of the occupational force in the wage figures. 

Firstly, we will discuss the origin of the wage data per country. For the 
Netherlands the first long-run wage index on a national level was presented by 
Van der Veen and Van Zanden. They combined the data on wages collected 
by Van Zanden in three industrial firms in the high-wage city of Amsterdam 
with Fischer's data of several low-wage textile firms in Twente to construct an 
unweighted national wage index for the Netherlands from 1870 to 1910.4 Re
cently, Vermaas has constructed a new industrial wage series for the second 
half of the nineteenth century on the basis of regional wage data on labourers 
in the public utilities sectorS and occupational wage data from the payment 
rolls of more than forty companies.6 The regional and occupational wage data 
were weighted into a national average on the basis of the yearly shifting share 
of all regions and branches in the total industrial working population. The 
wage index consists of actual earnings of all workers, including women and 
children, with the assumption of a fixed working year of 275 days for the 
whole period and for all branches. This index was linked to the annual wage 
figures from the public accident insurance data, which were published from 
1903 onwards.7 

The first long-run series of Belgian industrial wage data for the 19th century 
was constructed by Peeters.8 His series consisted of an unweigthed average of 
hourly or daily wage data for several occupations, directly derived from com
panies' archives. On the basis of extensive research into wage data SchoIIiers 
has recently constructed a new wage index.9 This index is based on the aver
age of yearly wages payed in 13 different industries with corrections for fe
male and children's labour and variable employment weights. It consists of 
actual yearly wages for men and women, including changes in working hours, 
bonuses and payments for overtime. For the development of industrial wages 
in the years 1850-1913 we used the new SchoIIiers index and linked it to 
BIomme's estimate of the level of average industrial wages in 1913, which 
was extrapolated from the census wage figures per branch Scholliers had pre
sented in an earlier article. 10 
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All series on French wage development in the 19th century are actually still 
based on the research of Simiand. 11 Singer-Kerel used the Simiand data on 
Paris and wage data for 23 occupations in the rest of France to calculate an 
average national industrial wage. 12 For the years 1860-1913 Phelps Brown 
calculated the daily wages of male adult labourers, based on Simiand, into 
yearly wages of the total industrial working population with the use of a fixed 
amount of 49 working weeks per year and fixed employment weights. 13 The 
effects of structural changes in the composition of the working population are 
therefore not captured in this i'ndex, which results in an understatement of 
wage growth. 14 Levy-Leboyer and Bourguignon extended this series to the 
period before 1860, again mainly based on Simiand's data. ls We linked the 
Phelps Brown index for the period 1860-1913 to the average industrial wage 
level as calculated by Dormois for 190616 and used the Levy-Leboyer and 
Bourguignon figures for the years 1850-1860. 

For Germany 19th-century wage indexes are abundantly available. The first 
unweighted long-run series was made by Kuczinsky and was mainly based on 
trade union data, reports of the chambers of commerce and companies' pay
ment rolls. I? However, the composition of his series was very unclear. On the 
basis of data from the public accident insurance lists and industrial censuses 
Hoffmann corrected and weighted the wage index for the years after 1888-
1913.18 Further improvements were made by Desai, who calculated average 
wages for a representative series of branches for the period 1871-1913, mainly 
based on Kuczinsky and the data of the public accident insurance. 19 We use 
the wage index of Gommel, which is the most recent and comprehensive one 
and consists of weighted average wages in the total industrial sector for the 
period 1850-1913.20 For the years 1850-1870 Gommel's index is based on 
Hoffmann's figures for industry and handicraft, whereas after 1870 Desai's 
series is used by Gommel. 21 

In the United Kingdom the first long-run series on 19th-century industrial 
wage development were constructed by Bowley and Wood and consisted of 
average earnings per occupation or industry, with a fixed working year of 49 
weeks for the period 1790-1860.22 Wood extended this index for the period 
1850-1902 with wage data from building, mining and nine manufacturing 
occupations.23 The level and development of the industrial wages in these two 
series is used by Phelps Brown for the period 1860-1913.24 In recent years 
Lindert, Williamson and Feinstein made some improvements and extended 
the coverage of the wage series to all manual workers, including non-indus
triallabourers.25 As we are solely interested in average wages in industry for 
our comparison, we used the level and development of industrial wages as 
calculated by Phelps Brown, completed with Crafts' and Mills' figures for the 
period 1850-1860.26 
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An interesting point to study is the effect of the different structure of the 
industrial working population on the average wage level. What would have 
happened with average wages if the Netherlands would have had the same 
industrial structure as for example Belgium, with a larger share of high-wage 
branches such as mining and engineering? Table 1 shows the effect of a differ
ent composition of the labour force on the Dutch industrial wage level in 1913. 
The table shows the presumed Dutch wage level per branch with the occupa
tional structure of the other countries around 1910 in index figures, with the 
'real' Dutch wage level at 100. 

Table 1. The compositional effect of the industrial labour force on the average 
wage level (index, The Netherlands=lOO) 

Dutch wage with 
structure of 

Belgium 

107.2 

France 

91.3 

Germany 

101.8 

United 
Kingdom 

100.2 

Sources: Vermaas, 'Real industrial wages', Oomens et aI., 'De beroepsbevolking', 
Scholliers, 'Industrial wage differentials', Dormois, 'Anglo-French labour productiv
ity ' Hoffmann et aI. , Das Wachs tum, Phelps Brown, A century of pay. 

The effect of the composition of the industrial labour force on the average 
wage level is obviously very small, especially in the case of Germany and the 
United Kingdom. In the Belgian industrial structure the high-wage branches 
of mining and engineering are of much more importance, whereas the low
wage food processing industry is smaller. On average the Dutch industrial 
wage would have been 7 % higher with the Belgian occupational force. As a 
result of the larger woodworking, textile and clothing branches in France av
erage industrial wages would have been about 9 % lower with the French 
structure. In the case of Germany and the United Kingdom the positive com
positional influence of high-wage branches such as mining and engineering 
on the average wage level is compensated by a larger share of several low
wage branches than they had in the Netherlands. 

Graph 1 shows the development of nominal wage levels in guilders using the 
international exchange rate. During the second half of the nineteenth century 
yearly wages were clearly on the highest level in the United Kingdom. The 
difference between the average wage level of the continental countries was 
not so large. Germany had the lowest industrial wages around 1850, followed 
by Belgium. France and the Netherlands started on approximately the same 
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Graph 1. Yearly nominal industrial wages in guilders infive European coun
tries, 1850-1913 
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Sources: see text 

level. Due to the high growth rates of German wages as a result of the indus
trial spurt this situation changed dramatically between 1850 and 1913. In con
trast to 1850 German wages were the highest of the four continental countries 
in 1913, whereas Dutch industrial wages had clearly stayed behind. The huge 
wage gap which existed between the United Kingdom and the continental coun
tries remained considerably and was only in the German case really levelled 
out. Dutch wages remained on the same level relative to the United Kingdom 
in the second half of the nineteenth century, whereas France and Belgium 
diminished their wage gap somewhat. A remarkable feature in graph 1 is the 
steep wage peak in Germany and Belgium in the 1870s, which was a result of 
the French-German war. In the French figures this peak is mysteriously miss
ing; the reliability of the French wage data for these years can therefore be 
questioned.27 

In table 2 the annual growth rates of industrial wages are presented for the 
second half of the nineteenth century, divided into several subperiods. During 
the whole period 1850-1913 the highest growth figures can be found in Ger-
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many, where an average annual growth rate of2.0 % can be discerned. Wages 
in the German industry more than tripled in the investigated period. Belgium 
and France roughly show the same overall growth pattern, with annual growth 
figures of 1.3 and 1.4 %. In the Netherlands and the United Kingdom growth 
rates clearly stayed behind; with an annual growth figure of about 1 % wages 
merely doubled between 1850 and 1913. 

Table 2. Annual growth rates of nominal wages in industry, 1850-1913 

United 
Belgium France Germany Netherlands Kingdom 

1850-1860 3.2 1.8 2.4 0.5 l.0 
1860-1870 1.7 1.6 2.1 1.2 1.6 
1870-1880 1.5 1.7 1.1 2.3 0.9 
1880-1890 0.8 0.9 1.8 0.3 0.3 
1890-1900 0.7 0.8 1.9 0.9 1.7 
1900-1910 0.6 0.9 2.2 1.1 0.4 

1850-1880 2.0 1.7 1.9 1.3 1.2 
1880-1910 0.8 0.8 2.0 0.8 0.9 
1850-1913 1.4 1.3 2.0 1.1 1.0 

Sources: see text 

When we divide the annual growth figures into subperiods the following pat
tern can be discerned. Until 1880 the largest annual wage growth can be dis
cerned in Belgium and Germany, closely followed by France. Again the Neth
erlands and the United Kingdom showed the lowest growth rates. After 1880 
the overall growth figures are rougly the same for all countries -about 0.8 %
with the exception of Germany, where the huge annual increase in wages con
tinued at the same pace. German growth figures are also the highest for most 
ten yearly subperiods; only in the 1850s Belgian wages increased at a faster 
pace and in the 1870s Dutch wages showed an inimitable growth. 

In the second half of the nineteenth century the relative position of wages in 
Dutch industry clearly deteriorated. In 1850 Dutch wages were on a higher 
level than wages in the other continental countries, although the mutual differ
ences in wage levels were very small. Belgian and French wages were close to 
the Dutch level, whereas German wages were about 75 % of the Dutch wage 
level. In the period 1850-1913 the Netherlands even developed into a relative 
low-wage economy; in 1900 Dutch wages were the lowest of the continental 
countries we included in our research. The largest part of the decrease in rela-
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tive wage levels occurred in the period 1850-1870 and especially in the 1850s. 
In this period nominal wage growth was much lower in Dutch industry than in 
the neighbouring continental countries. German wages, which were much lower 
in 1850, reached the Dutch level around 1870, whereas French and Belgian 
wages surpassed the Dutch level as early as in the 1850s. Even the huge wage 
gap which existed in 1850 with the United Kingdom increased even more 
between 1850 and 1860. 

Graph 2. An international comparison of nominal wage levels using the ex
change rate, 1850-1913 (index, The Nethe rlands = 100) 
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As can be see in graph 2 wage levels in Germany, Belgium and the Nether
lands clearly converged in the second half of the nineteenth century. After 
1900 Dutch and Belgian wages stayed roughly on the relative same level, 
whereas the German wages increased at a much faster pace. After an increase 
in the wage gap between the Netherlands and the United Kingdom between 
1850 and 1870, differences roughly stayed on the same level after 1880. The 
small wage differences with France stayed approximately on the same level 
during the whole period. 
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Contrary to the statements of Mokyr, Griffiths and Bos the Netherlands were 
clearly no high-wage economy in the second half of the nineteenth century. It 
is true that Dutch wage levels in 1850 were the highest of the continental 
countries we investigated, but the relative differences were not spectacular. 
Belgium and France surpassed the Dutch wage level in the 1850s, whereas the 
difference with the German wage level was finally diminished in the 1890s. In 
the next section we will investigate how the growth pattern of Dutch wages, 
and especially the slow growth during the period 1850-1870 corresponds with 
developments in the cost of living, unemployment figures and productivity 
levels. 

3. Determinants of wage developments 

After staying on a fairly stable level from the seventeenth century until half
way the nineteenth century Dutch nominal wages in industry started to rise in 
the 1860s.28 In this section we explore the causes of Dutch wage increases 
after this long period of stagnation. From the 1860s onwards Dutch industrial 
wages grew at a substantial rate, but still less fast as wages in its neighbouring 
countries. Especially in the period 1850-70 wage growth stayed behind the 
wage increases in the European neighbours (see previous section). By exam
ining Dutch wage development in a comparative perspective the slower wage 
growth in the Netherlands will be investigated. In answering the questions of 
the sudden rise in nominal wages in the 1860s and the relatively slower growth, 
Dutch wage development will be linked to changes in the demand for labour, 
cost-of-living prices and productivity. 

The reasons for the sudden rise in Dutch nominal wages have not been con
vincingly demonstrated. One obvious hypothesis states that the price for labour 
increased because demand for labour rose relative to supply. Firstly, demand 
for labour grew with the expansion of business activities from the 1860s on
wards. In this decade the process of modern economic growth spread through 
the Dutch economy.29 Output in all major industries increased, and one may 
expect that the demand for labour also increased. Secondly, a fall in the supply 
of labour resulted in the rise of wages. Van Zanden regards the development 
of migrant labour as an important indicator for the smaller supply of labour.30 

Migrant labourers usually combined the work on their smallholdings in rural 
areas with seasonal wage labour in the coastal regions of the Netherlands. 
Lucassen detects a decline in migrant labour from the middle of the nineteenth 
century onwards.31 Fewer migrant labourers came to the Netherlands, because 
the main pull-factor, the level of wages, had lost much of its attraction. Wages 
in the coastal provinces of the Netherlands were no longer that high in com
parison with the wages in the home areas of the migrant labourers and in Ger-
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man areas that experienced an economic boom, such as the Ruhr. 32 Thus, Dutch 
wages increased from the 1860s because demand rose relative to its supply: 
the expanded business activities increased the demand for labour and the de
crease in migrant workers lowered the supply of labour. 

There are of course other possible reasons for the rise in wages . A rise in the 
cost ofliving might have been a reason for wage increases. Especially in times 
of sudden and steep rises in the cost of living, workers tend to demand wage 
compensation. In cases like this, wage developments merely reflect changes 
in the (general) price level. For instance, regional wage disparities in the Neth
erlands are said to reflect regional differences in the cost of Iiving .33 The rela
tive price level per region correlates strongly with the relative regional wage 
level. If differences in wage levels within the Netherlands were due to differ
ences in the price level , it is perceivable that the overall wage increases after 
the 1860s were simply the result of the rising cost of living. 

Improvements in the quality of labour may be a third reason for the rise in 
wages. More educated and skilled workers usually earn higher wages. Eco
nomic theory predicts that the increased levels of human capital are reflected 
in a higher output per worker. Thus, productivity rises as the skills accrued in 
formal education or on-the-job-training of the workers augments. There is, 
however, a serious problem in taking productivity performance as an indica
tor of human capital formation. On the one hand, wage increases may be due 
to higher skills and productivity. But on the other hand, wage increases may 
stimulate the incenti ves for labour-saving investments, which increase the capi
tal-output ratio. Substitution of labour for capital also leads to a higher output 
per worker. In this situation, productivity grows as a result of a higher capital
intensity. The rise in output per worker and wages need not be accompanied 
by an increase in human capital. It is therefore difficult to distinguish between 
the effects of higher skills and the effects of investments in physical capital. 
The relation between productivity and human and physical capital formation 
is even more complicated, because changes in both human and physical capi
tal can effect productivity at the same time. Higher wages may stimulate in
vestments in labour-saving production techniques which, in its turn, require 
handling by more skilled employees. In this case, labour productivity, human 
capital, and physical capital increase simultaneously. 

By taking productivity besides unemployment and cost of living as a third 
factor influencing the wage development, we realize that the interpretation of 
the relation between productivity and wages cannot be simple or conclusive. 
Increases in the levels of productivity may be due to higher skills of the work
ers, or may be the result of the increased capital-intensity of production. We 
cannot distinguish between these two reasons for productivity gains because 
of the absence of solid data on formal and informal training of workers and on 
capital formation in industry. 
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The relative rise of demand for labour relative to its supply can be demon
strated by data on wage developments and unemployment. A.W. Phillips has 
been one of the first researchers on the relation between wages and unemploy
ment. In his well-known article of 1958 he portrayed the correlation of the 
level of unemployment with changes in wage rates in the UK that has been 
known since as the Phillips curve.34 The essence of the Phillips curve is that at 
high levels of unemployment wage increases are small or even negative, while 
at low unemployment levels the competitive bidding of employers are ex
pected to lead to high wage increases. Phillips formalised the unemployment
wage relation into a regression equation on the basis of nineteenth century 
British data (1861-1913). One of his most remarkable findings is that the rela
tion proved to be stable well into the twentieth century. Also data from the 
interwar and the post World War II period fitted in the estimated regression 
line. Phillips was strongly criticised immediately after publication of his ar
ticle. Criticism focused on the form of the equation and foremost on his infer
ences on the causes of inflation after 1948. Phillips stated that inflation in the 
UK was for the largest part of the 1948-1957 period more due to the competi
tive bidding for labour by employers (demand-pull) than to the wage demands 
fuelled by rising retail prices (cost-push).35 

For the Netherlands it is possible to examine the relation between unem
ployment and wages for the second half of the nineteenth century. Thanks to 
the work of Jan de Meere and Edwin Horlings we now have proxy estimates 
for unemployment. 36 The figures reflect the percentage of the working popu
lation permanently supported by poor relief. It is unlikely that the figures indi
cate the precise level of structural unemployment. Contrary to the claims of 
some authors, recent studies have shown that the poor relief benefits were too 
small to bear the full cost of living of a person or family .37 Since permanent 
benefits only accounted for about 15% of annual income they merely supple
mented family income in order to overcome immediate hardship. Instead of 
providing direct evidence for the extent of structural unemployment, the fig
ures show the percentage of the working population that was affected by a 
lack of employment.38 This means that it is not advisable to use the figures in 
cross-country comparisons of unemployment levels, because they do not ac
curately represent the absolute level of unemployment. They do, however, 
properly reflect the changes in employment opportunities. Adverse or buoy
ant employment opportunities directly influenced the number of people on 
permanent relief. In conclusion, the data on the number of people on perma
nent poor relief need not reflect the absolute level of unemployment, although 
it may come very close. The reader should bear in mind that when we speak of 
Dutch unemployment levels in this article, the data actually represent levels of 
underemployment. The figures do provide reliable information on the changes 
in the demand for labour. 
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Graph 3. The development o/nominal wages in industry and unemployment in 
the Netherlands, 1858-1901 (index, 1880=100) 
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Graph 3 provides a first glance at the relation between unemployment and the 
growth of nominal industrial wages in the Netherlands. The graph clearly por
trays the inverse development of unemployment and wage growth, particu
larly for the period until approximately 1880. These years witnessed a sharp 
decline in unemployment combined with a fast increase in nominal wages. 
After 1880 unemployment stayed on a more or less stable level until the late 
1890s when a further decrease set in. At the same time wages grew steadily, 
but at a low rate. Towards the turn of the twentieth century the growth of 
wages slightly accelerated. 

Graph 4 resulted from the combination of the unemployment data and the 
wage figures mentioned in the previous section. The graph shows for two 
periods the in Phillips curves formalised relation between the level of unem
ployment (horizontal axis) and wage growth (vertical axis). As said before, 
we expect an inverse relation between unemployment levels and wage increases. 
If unemployment is high, wage increases are likely to be small and vice versa. 
Two periods were discerned because there was not a single Phillips curve for 
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the period as a whole. Closer inspection revealed that there were two repre
sentative subperiods which were distinguished by the unemployment level. 
The first subperiod covered the years 1858 to 1877. These years wittnessed a 
drastic decrease in unemployment levels and also the largest wage increases. 
In the whole period under consideration unemployment feU from a starting 
level of about 10% in 1860 to about 6% at the end of the period. The decline to 
6% had already been achieved around 1877. In the second subperiod (1878-
1901) unemployment fluctuated only a little and remained close to the 6% 
level. Wage growth in the second period was smaUer and in some years even 
negative. 

Graph 4. The relation between unemployment and wage growth in the Nether
lands, 1858-1901 
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The inverse relation between the level of unemployment and changes in wage 
rates is visible for both periods. The backward bending curve of the first pe
riod ran from the small wage increases at the 10% unemployment level to the 
larger wage increases of about 3% at an unemployment level of 5%. Besides 
the spectacular decrease in unemployment other important changes occured 
in the Dutch economy in this subperiod. First of aU, the start of modern eco-



122 ARY BURGER AND ANNELIES VERMAAS 

nomic growth wittnessed by a marked acceleration in output in all sectors of 
the economy. As a result income per capita increased in a fast pace. The sud
den economic growth had an effect on the labour market as well. Van Zanden 
dates the transition of the Dutch labour market between 1850 and 1880.39 

Prior to 1850 there were large seasonal variations in the demand for labour. 
Especially in the summer period demand for labour rose. Migrant labourers 
satisfied the need for labour in periods in which demand was booming. As a 
result of the seasonality of demand, many workers were unemployed during 
parts of the year. In the transition period 1850-1880 two important changes 
took place: both the seasonality of demand for labour and the supply of (mi
grant) labour decreased. The result was a decline in (seasonal) unemployment 
and a rise in wages. The consequences of these developments are reflected in 
Graph 3. An illustration of the higher demand for labour is that seventy per
cent of the nominal wage increases over 1.5% occurred in the years between 
1858 and 1877. The rising demand for labour from the 1860s onwards was not 
confined to industry. Also in agriculture labour became increasingly scarce.40 

Thus, there are indications that throughout the economy the demand for labour 
rose more than its supply. 

The situation on the labour market probably became less tense in the 1880s. 
By the 1880s the rise in wages of the former decades had attracted permanent 
migrants that relieved the urban labour markets .41 At the same time the scar
city of labour in agriculture diminished as well.42 In the second period (1878-
1901) the modest wage growth reflected the less tense situation on the labour 
market. The low or negative wage growth was concentrated in the 1880s. The 
shift of the Phillips-curve towards the origin in the second period is a reflec
tion of these developments. What was remarkable in this period is the stable 
level of unemployment. Despite considerable variations in wage changes un
employment remained at a steady level of about 6%. There was still under
utilization of labour, but to a smaller extent than before. At the end of the 
nineteenth century the situation with an unusually high labour reserve in the 
Dutch economy had come to an end. The Dutch labour market had at last lost 
some of its most typical characteristics: stable wage rates and a large labour 
reserve. The changes occurred in the same period in which other distinctive 
features of the Dutch economy were disappearing. Also with regard to its labour 
market the Netherlands was increasingly behaving like a normal European 
country .43 

One thing is clear from Graph 4. In contrast to the UK for which Phillips 
observed a curve that was representative for the whole period from 1862 to 
1957, there was not a single Phillips curve in the Netherlands for a much shorter 
time span. The evidence presented indicates that there were two seperate curves. 
The first ran from 1858 to 1877. A second curve was visible for the 1880s and 
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the 1890s. The occurrence of several curves within a forty-year time span can 
be considered as evidence of more profound changes on the Dutch labour 
market than on the British. 

After having graphically shown the influence of unemployment levels on wage 
changes, we will now investigate the effect of changes in unemployment, the 
cost of living and productivity levels on Dutch wage development. By means 
of regression analysis the impact of each of the three variables will be mea
sured. As a result of the lack of data for Belgium on productivity and unem
ployment, only the developments France, Germany, the Netherlands and the 
United Kingdom will be analyzed. The regressions link the growth of Dutch 
nominal wages to the year to year changes in labour productivity, the cost of 
living, and unemployment levels. The data are expressed in natural logarithms 
to allow non-linear relations. This approach helps to answer the key question 
of the causes of Dutch industrial wage growth. Was it a result of rising cost of 
living prices, or was the increased scarcity of labour witnessed by falling un
employment, or was a rise in productivity the main factor behind Dutch wage 
development? 

The results of the regressions are summarised in table 3. The table reports 
for each of the four countries the coefficients for a constant, the productivity 
(InLP), the cost of living (InPRICE) and the unemployment (InU) variables. 
The standarised coefficients which indicate the relative effect of the three vari
ables are also shown. An asterisk marks coefficients that are significant at the 
5% level. 

The results for the Netherlands show a negative correlation between the cost 
of living and wages. Thus, we can safely conclude that rising cost of living 
prices were not the cause of rising wages. On the contrary, the growth of wages 
coincided with a fall in prices, and as a result real wages increased consider
ably. The connection of changes in unemployment and productivity with wage 
development is more clear. The results are in line with our expectations: wage 
growth is positively correlated with productivity performance and negatively 
correlated with unemployment. The coefficients for both variables indicate a 
strong correlation. The relative effect of both variables, as indicated by the 
standarised coefficients, was equally large. This means that the rise in produc
tivity and the increased demand for labour both heavily influenced wage de
velopment in the Netherlands. 

A cautious remark should be added here. The variable productivity incorpo
rates both the accumulation of human and physical capital in Dutch industry. 
It is possible that in case of the availability of separate data series for workers' 
skiIls and industrial investments the results would be different. This analysis 
should be part of further research. 
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Table 3. Regression results o/wage/unctions/or the Netherlands 1858-1901, 
Germany 1887-1913, United Kingdom 1855-1913, and France 1895-1913 

c InLP InPRICE InU R2 N 

Netherlands 5.43* .39* -.46* -.37* .96 44 
SC .33 -.37 -.43 

Germany -2.01 .98* .35 -.01 .95 27 
SC .84 .16 -.04 

UK 6.65* .69* -1.13* -.03 .84 59 
SC .68 -.59 -.06 

France 2.06 .74* -.20 .04 .66 19 
SC 1.10 -.22 .13 

where 
the dependant variable is the naturallogaritm of the nominal wage index; 
c = constant; 
InLP 
InPrice 
InU 
SC 

= naturallogaritm of the index of labour productivity performance; 
= natural logaritm of the cost of living index; 
= naturallogaritm of unemployment levels; 
= standarised coefficients; 

* = significant at the 5% level 

SEE 

.03 

.04 

.06 

.03 

Sources : Mitchell, International historical statistics, 159-161; Gammel, 
Realeinkommen, 27-29; Levy-Leboyer and Bourguignon,L 'economiejranraise, Table 
A-IV; Crafts and Mills, 'Trends in real wages' ; A.L. Burger, 'Wages, productivity 
and the growth of industry. A new comparative perspective on Dutch industrializa
tion in the nineteenth century', mimeographed (Utrecht, \995). 

Dutch wage developments were strongly correlated with changes in produc
tivity performance and unemployment. Was this also true for wage develop
ments in the neighbouring countries or did price trends have a larger effect? 
Table 3 shows that wage growth in the other European countries was not a 
result of rising cost of living prices . As in the Netherlands the price variable in 
France and the United Kingdom was negatively correlated with wage growth. 
Germany is, however, the exception that proves the rule. The positive connec
tion between wages and prices can be explained by the ideosyncratic trend of 
German retail prices. Germany was the only one of the four countries in which 
the cost of living steadily increased over the course of the century. 
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In contrast to the Netherlands where productivity had the smallest effect on 
wage growth, it had by far the largest effect on wage development abroad. 
This is the strongest finding of our regressions. The productivity variable was 
significant at the 5% level in all cases. Also the results for the two countries 
for which we had the least number of observations showed that productivity 
growth and wage growth are closely correlated. This relation was apparent 
abroad, but less in the Netherlands. 

The most striking finding of the regressions for the other countries is the 
small effect of unemployment on wage growth. In the Netherlands unemploy
ment had the largest effect on wage growth and the effect of productivity was 
only a little less. Unemployment in the other European countries, however, 
accounts only for a very small part of the wage development. The implication 
of these results is that the influence of the labour market on wage growth was 
larger in the Netherlands than abroad. In other words, changes in unemploy
ment had a larger effect on wage development in the Netherlands than in the 
other investigated countries. The robustness of this finding was tested by run
ning the regressions without the price variable. The results were generally the 
same. The effect of unemployment was now somewhat larger, but still far 
smaller than the effect of productivity. 

The smaller effect of the unemployment variable in other European coun
tries might be due to flaws in the unemployment figures. The foreign unem
ployment data refers to unemployed trade union members. This is the case for 
Germany, France as well as for the United Kingdom. The Dutch data, how
ever, were constructed from expenditures on poor relief. They show less yearly 
variance than the foreign figures . The volatility in the foreign series is rather 
high, while the Dutch data shows a steadily declining trend until the 1870 and 
a stable level afterwards that was hardly interrupted by fluctuations. 

The key question is whether the level and the variations in the trade union 
data are representative for the development of unemployment as a whole. 
Phillips obviously believed that the British trade union data were indeed rep
resentative. An important point to note is that Phillips contemporary oppo
nents rarely critisized the basic data he used. Also more modern scholars like 
Maddison have not questioned the British unemployment figures. 44 By taking 
five-year averages the fluctuations can be smoothed. The results of the regres
sions with a moving five year unemployment average, however, show hardly 
any difference from the original results. The effect of unemployment changes 
on wage growth is in some cases a little larger, but still far smaller than the 
effect of the productivity variable. The regressions for all foreign countries 
continue to show the large effect of productivity changes on wage growth. 

Flaws in Dutch unemployment data could also be a reason for the large 
effect of unemployment on Dutch wage growth. Especially the sharp decline 
of Dutch unemployment between 1860 and 1875 may be questionable to some. 
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As said before, due to their construction the Dutch data are a measure of under
employment that need not represent the true level of unemployment. On the 
other hand, they do properly reflect the changes in employment oppurtunities, 
and thus, unemployment. The starting level of unemployment of about 10% in 
1860 may be incorrect, although it corresponds to the estimates of a distinguished 
scholar.45 The subsequent changes of that level, however, are very likely to be 
correct. Unemployment halved between 1857 and 1875, but a what level it ex
actly started or ended is yet unclear. 

Furthermore, the findings are consistent with many studies that point at a 
large labour reserve in the Netherlands that disappeared in the second part of 
the nineteenth century.46 The unemployment figures reflect the existence of a 
such labour reservoir which was a distinctive feature of Dutch development of 
the time. 

Table 4. Annual growth rates of nominal wages and labour productivity in 
industry 1850-1910 

1850-1880 1880-1910 
wages productivity wages productivity 

Belgium 2.0 2.0 0.8 1.1 
France 1.7 l.l 0.8 l.2 
Germany 1.9 2.1 2.0 2.1 
Netherlands 1.3 1.6 0.8 0.8 
UK 1.2 1.4 0.9 0.9 

Source: Burger, 'Wages' 

A comparison of wage and labour productivity growth in the second half of 
the nineteenth century provides additional evidence for the finding that unem
ployment had a larger effect on wage development in the Netherlands than in 
other European countries. Table 4 shows that wage growth was generally nearly 
as fast as the growth in labour productivity. This tendency is very clear in the 
second subperiod 1880-1910. In this period the growth of wages and produc
tivity in Dutch industry was much more in line with the experience in the other 
countries than in the first subperiod. Between 1880 and 1910 both wages and 
productivity grew with about I % per annum in the Netherlands as well as in 
Belgium, France, and the UK. Germany is the exception to the rule with its 
growth rates of about 2% per year. 

In the first subperiod, however, there is a large discrepancy between the 
Dutch growth rates of wages and productivity. Labour productivity grew at an 
average rate of 1.6% annually, but wages in the Netherlands showed a lower 
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growth of 1.3% per annum, which was the lowest figure. Thus, between 1850 
and 1880 the growth of Dutch wages stayed clearly behind the growth of pro
ductivity. As supposed earlier, the labour reserve in the Netherlands is an obvi
ous reason for the slower wage growth. Until the 1870s the large number of 
underemployed workers slowed down the rise in wages to such an extent that 
the gap between wage growth and productivity growth widened. After 1875, 
when the labour reserve had decreased sharply and remained at a more or less 
'normal' level, wages followed the pattern of productivity growth more closely. 

The figures on the growth rates of wages and productivity provide an inde
pendent check of the quality of the unemployment data. Considering the gap 
between wage growth and productivity growth the sharp fall in Dutch unem
ployment between 1860 and 1875 makes perfect sense. The unemployment 
data properly reflect the decrease of the labour reserve as the process of mod
ern economic growth spreaded through the economy which increased the de
mand for labour. At the same time the fall in the number of migrant workers 
reduced the supply of labour. As labour became scarcer Dutch wages grew, 
but - due to the large labour reserve - not as fast as productivity increased. In 
comparison to other countries, where the growth of wages closely followed 
productivity growth, Dutch wages might have increased more considering the 
large productivity gains. However, the existence of a large labour reserve pre
vented a further increase in wages. 

4. Conclusion 

In 1850 industrial wages in the Netherlands were on on a higher level than 
wages in some of the neighbouring continental countries. However, contrary 
to the statements of Mokyr, Griffiths and Bos relative differences were small . 
The wage gap between the continental countries and the United Kingdom was 
huge and remained considerable throughout the whole period under investiga
tion. Especially as a result of the very low growth figures between 1850 and 
1870 this situation of the Netherlands as a relative 'high-wage' economy 
changed dramatically in the second half of the nineteenth century. Around 
1900 wages in Dutch industry were relatively on the lowest level and even 
German wages surpassed the Dutch level in the 1890s. 

After having measured the level and growth pattern of Dutch wages we 
explored the factors behind the distinct development of Dutch nominal wages. 
The evidence presented in this paper indicated that changes in the cost of liv
ing were not the prime mover of Dutch wage development in the nineteenth 
century. The relatively high level of un(der)employment seems to have been 
at the heart of the distinct development of Dutch industrial wages. The regres
sions showed that Dutch wage development was strongly influenced by changes 
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in unemployment and productivity performance. Contrary to the other inves
tigated countries Dutch wage developments correlated to a much lesser extent 
with labour productivity performance. The effect of unemployment on indus
trial wage development proved to be the principal difference between the Neth
erlands and its neighbours . 

The large labour reserve still present in the Dutch economy may have been 
the reason for the slower wage growth in the Netherlands in the third quarter 
of the nineeenth century. In comparison to other European countries estimated 
unemployment in the Netherlands may have been at a higher level around 
1860, but direct, comparable evidence is lacking. The high levels of unem
ployment in the Netherlands were responsible for the gap between wage and 
productivity growth between 1850 and 1880. In this period the largest in
crease of labour productivity in Dutch industry occurred, but industrial wage 
growth stayed clearly behind. After 1880 the relative development of nominal 
wages and labour productivity in the Netherlands was more in line with the 
pattern in its neighbouring countries. The reason for the slower growth of 
Dutch industrial wages cannot be entirely found in the higher levels of 
un(der)employment. Labour productivity in Dutch industry also rose less fast 
than in the other investigated countries. 

In the 1850-1880 period two long-standing features of the Dutch labour 
market disappeared: the wage rigidity and the surplus of labour. In explaning 
these changes the thesis of the conjunction of a fall in supply and a rise in 
demand of labour offers the most fruitful approach. Between 1850 and 1880 
all economic sectors experienced such a marked expansion that the start of the 
process of modern economic growth has been dated in this period. At the same 
time the surplus of labour that has been present in the Dutch economy for over 
several centuries diminished. As a result, un(der)employment levels declined 
and wages rose. 
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A BENCHMARK COMPARISON OF SERVICE PRODUCTIVITY 
BETWEEN EUROPE AND THE UNITED STATES FOR 1910 

by 

Ary Burger and Jan-Pieter Smits 

1. Introduction 

The role of the service sector in the process of economic growth has been 
neglected for a long time. Manufacturing was considered to be the main car
rier of economic growth. Until the early 1980s the relation between long term 
economic growth and structural change was analyzed and explained in terms 
of the so-called 'sectoral' models.' 

In these models it was argued that the economic 'centre of gravity' in the 
long run shifted from agriculture, through the industrial sector to services. 
Changes in sectoral (labour) productivity were responsible for this process of 
structural change. Because of processes of organizational and technological 
changes in agriculture, productivity reached at such a level that the surplus of 
labour was absorbed by the industrial sector. At the moment that - as a result 
of the 'first industrial revolution' - also in this sector the level of productivity 
was rising rapidly, the newly created surplus could be absorbed by the service 
sector. This process was facilitated since services -at least according to the 
'sectoral models' - were considered to be characterized by low levels of labour 
productivity. According to these theories services did not play an important 
role in the process of economic modernization. On the contrary, services did 
only show significant growth at a time that processes of modernization had 
already been taken place in agriculture and manufacturing. 

The key-element in this model is the relative low level of productivity in 
services. Output per worker in services is considered to be substantial lower 
than in agriculture and services. As a result of this, however, the demand for 
services should decline. Yet, this is clearly not the case. During the twentieth 
century the share of services in GDP increased from circa 40% in 1900 to 65% 
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in 1990. Moreover, it is striking that in literature on nineteenth century eco
nomic development the so called 'productivity gap' between services and the 
rest of the economy has not been discerned. This phenomenon is in contradic
tion with the sectoral models. How can this paradox be explained? The analy
sis of the long-term changes in the structure of services might provide us with 
some answers.2 

Diagram 1. Shifts in productivity within the service sector during the nine
teenth century 

personal services trade and government and other 
(mainly domestic transport public services 

servants) 

level of productivity low high high 

growth of productivity low high low 

Diagram 1 shows that the productivity growth in services in the nineteenth 
century was determined by two factors: (a) a relative decline of low produc
tivity activities such as personal services; there is substantial empirical evi
dence that the share of these personal services (especially domestic servants) 
in service product showed a significant decline, while trade and transport be
gan to determine the nature of services. (b) Furthermore, a significant increase 
in value added per worker can be established in the distributional services. As 
a result of major technological and organizational changes a considerable in
crease in productivity occurred. These findings fit rather well in the Gershuny 
en Miles' model on the growth and structural change in services.3 They make 
a distinction between several categories of services such as trade, transport 
and financial services (high productivity levels) and personal and social ser
vices (relative low levels of productivity). They argue that parts of the service 
sector like trade, transport and banking could have made a significant contri
bution to economic growth, while in the public and personal services produc
tivity levels were comparatively low, as is also maintained in the 'sectoral 
models'. 

In the last twenty years new views on economic growth have been devel
oped. It is already pointed out that some new theoretical ideas have been for
mulated by Gershuny and Miles. Yet, also important empirical research has 
been done. Especially research into the 'first industrial revolution' has been of 
great importance.4 Cameron, for instance, showed that economic development 
in continental Europe was not exclusively dominated by the industrial sector.5 
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On the contrary, other sectors such as agriculture and services made an impor
tant contribution towards the process of economic modernization. The British 
'model' of economic development was no longer considered as the 'normal' 
pattern of development. Crafts argued that even for Britain industrial develop
ment was not as strong as most economic historians had suggested until then.6 

Gradually a new perspective on the role of services in economic develop
ment arises . But a more detailed analysis is only possible when more empiri
cal research is done. This research should primarily be focused on the changes 
in productivity levels in services, because much of the historiographical de
bate concentrates on the alleged low productivity levels. As in many empirical 
studies services have been treated as a residual -services production is 'esti
mated' by extracting output in agriculture and industry from total GOP that 
was calculated from the income or expenditure side- until now a thorough 
analysis of international differences of service productivity was seriously ham
pered. 

In this article we present a first benchmark comparison of service productiv
ity on the eve of World War I. Prior productivity studies deal almost exclu
sively with agriculture and industry.? The supposed subordinate role of ser
vices in economic development partly explains its neglect in historical 
productivity comparisons. A direct comparison of service productivity fills 
this void, and has, in addition, relevance for international comparisons of na
tional income. The results of the comparison can be added to the existing 
sectoral productivity estimates for industry and agriculture in order to allow a 
direct productivity comparison for the whole economy. A first attempt will be 
presented in the last section. Secondly, the comparison of service productivity 
can playa role in the convergence debate. The usual explanation of conver
gence has recently been rejected by Broadberry.8 The large and persistent 
gaps between European and American productivity levels in industry cast se
rious doubt on the role technology transfers in manufacturing as the key ele
ment in the convergence process. Broadberry's findings emphasise the need 
for a broader view of convergence which includes the role of productivity 
trends in sectors other than manufacturing. In this respect, a comparison of 
service productivity is very useful. 

In section 2 of this article a critical review of the service production esti
mates and its methods for the pre-1913 era will be given . Furthermore, we will 
point out how some of the existing estimates can be refined. The actual com
parison of the productivity levels in services will be presented in section 3. We 
will compare the level of productivity in the service sector in France, Ger
many, the Netherlands and the United States to the productivity level in the 
United Kingdom. In the concluding section of this article we will discuss the 
implications of our results. 
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2. Evaluation of estimates on service production around 1910 

Before a direct productivity comparison for 1910 will be made, we should 
first review the reliability of the estimates on service production for the pre-
1913 period. In the following we will give an overview of the methods and 
sources that were used in several countries to estimate service production. We 
will concentrate upon the following industries: transport, communications, 
trade, government and domestic servants. At this moment of research we do 
not have sufficient data at our disposal to include the other service industries 
in our comparison. However, the industries that are included in this article 
comprise about 75% of service employment and value added in services. The 
exclusion of the financial services, the professions and some personal services 
will not have much influence on our final results . 

The measurement of service production has always been a difficult task. 
There are varying measurement techniques of service output in historical na
tional accounting as well as in contemporary national accountingY In addi
tion, historical estimates of service output often face data problems, because 
not all of the required information has previously been collected or has sur
vived over time. Output measurement for agriculture and manufacturing is 
less difficult. It basically consists of summing the quantities times the prices 
of goods. This procedure is impossible to follow for many service industries 
since that kind of information is lacking. Only for branches like transport and 
communications is the 'commodity' approach applicable. Output in many other 
service industries is arrived at by means of input valuation, i.e. adding the 
value of inputs, mostly wages. This procedure has a major shortcoming. Out
put is not estimated independently of inputs, and, as a consequence, cannot be 
used for productivity purposes. A benchmark comparison of service produc
tivity should take the different measurement techniques into account. Service 
output across countries has been measured in a comparable way as far as pos
sible at this stage of research. 

We now briefly review the measurement methods of output per branch hith
erto adopted and explain what kind of alterations or alternative estimates we 
have made. 

• Transport: output volume in transports is ideally estimated by mUltiplying 
the number of passengers and the tonnage of goods transported with the dis
tance of transportation. In this way the output volume of the transport sector is 
expressed as the number of passenger kilometres and the number of ton 
kilometres. Next these output figures are linked to freight rates, that is the 
weighted price of transportation per passenger kilometre or per ton kilometre. 
This results in the value of output. Finally, the value of inputs are deducted in 
order to arrive at estimates of value added. 
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In most countries such estimates have not been made. Often value added has 
been calculated by multiplying employment figures with data on the average 
income. For instance Feinstein and Hoffmann use this method to estimate pro
duction in the transport sector for a benchmark year around 1910. JO Direct 
estimates from the output side (i.e. the actual calculation of outputs and in
puts) are scarce. Yet, in the Swedish historical national accounts much work 
has been done in this respect. 11 For the United States the work of Gallmann 
and Weiss should be mentioned. 12 By using annual reports of important trans
port companies, gross earnings and the value of inputs could be calculated. 
However, in most other countries 'guestimates ' from the income side were 
made. 

The quality of many benchmark estimates may be questionable, yet even 
more serious problems arise if we try to analyze growth patterns for the pre-
1913 period. It was already mentioned that in most countries 1910/13 bench
mark estimates were projected backwards using all sorts of production indi
ces. Hoffmann was one of the few who used actual data on output volume, 
such as the number of passenger kilometres and ton kilometres. In the British 
historical accounts, however, rough indicators were used in order to make 
backward projections. For instance, Feinstein was able to estimate value added 
for transport for the benchmark year 1907. Next, series on production volume 
(derived from Lewis) were used in order to extrapolate the 1907-estimates 
backwards.13 In this way a transport series in constant prices was constructed. 
For railways it was simply assumed that production in the period 1855-1907 
increased at a rate of 3% a year. As far as sea shipping is concerned Lewis 
used the total tonnage of Britain's merchant fleet as an indicator for produc
tion. Because of the fact that steam ships were sailing at a greater speed, the 
tonnage of steam ships was multiplied by a factor 3. Furthermore, on the basis 
of data derived from the foreign trade statistics, it was assumed that the rate of 
utilization in sea transport increased with 0.5% a year. 

Of course serious criticism can be levelled against such assumptions. First 
of all, no estimate on the actual volume of transportation was made. For ex
ample, no attention is paid to possible changes in the average distance. Fur
thermore, changes in input/output relations are disregarded. Thus, the effect 
of technological and organizational changes in transport is not measured. 
Moreover, it should be noted that by using a fixed set of prices, changes in 
relative prices are not reflected in the production estimates for earlier years . 

• Trade : the analysis of productivity in trade causes even more problems. 
Mostly value added in trade was calculated for a benchmark year around 1910 
on the basis of data on employment and average income (see the United King
dom, Germany and the United States). As far as the construction of time series 
is concerned the growth of distribution is often calculated on the basis of agri-
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cultural and industrial output figures as well as the value of imports. In the 
British historical national accounts, for example, the growth of distribution is 
considered to be equal to the growth of output volume in agriculture, manu
facturing, mining and the volume of imports (including re-exports). 

In Germany more or less the same method is followed. Hoffmann, however, 
stressed that his estimates are of a tentative nature. 14 In his calculations it was 
assumed that no elimination of intermediate trades took place. This means that 
trade margins (i.e. difference between sales and purchase value) are supposed 
to be constant throughout the period 1850-1913. Such an assumption may not 
be plausible. We know for instance that in the period 1890-1913 trade margins 
in the United States were rising. 

There are strong indications that suggest that trade margins did not remain 
at a constant level during the nineteenth century. First of all, important struc
tural changes took place in retail trade. The rise of multiple shop organizations 
and department stores of course had a decisive impact on productivity and on 
the development of trade margins. Furthermore, innovations in the field of 
transport and communication made an elimination of intermediate trade pos
sible, as a result of which the costs of distribution could be lowered substan
tially. 

To arrive at more reliable estimates for value added in trade it is therefore 
important to establish trade margins for wholesale and retail trade. On the 
basis of records of trading companies and by comparing levels of different 
types of prices (producer prices, wholesale prices and retail prices) trade mar
gins can be established. Next we can check the validity of such estimates by 
calculations from the income side, i.e. by using employment data and infor
mation on average incomes . 

• Other services (mainly government and domestic servants): production in 
this part of the service sector is estimated by combining employment data with 
figures on average income. For the period around World War I we are amply 
provided with such data. Analyzing productivity changes over time, however, 
leads to serious problems. If the production series (calculated as employment 
multiplied by income) are deflated by wage indices, it is supposed that pro
ductivity did not rise. Of course this is not plausible. In the Swedish historical 
accounts Krantz therefore tried to construct indicators for the development of 
productivity. For example, he used the number of patients in hospitals as an 
indicator for the volume of production in medical services, and for education 
the number of pupils was used. 

It should be noted that the income estimates are not always comparable be
cause of different methods of deflation and the underlying assumptions con
cerning productivity changes.15 Lewis, for instance, supposes that productiv
ity in the 'income related' services (i.e . government, domestic servants, 



A BENCHMARK COMPARISON OF SERVICE PRODUCTIVITY 139 

professions and other personal services) increased with an average of 0.5% a 
year. In most other countries such an adjustment was not made, as a result of 
which the British estimates on services for the pre-1907 period are not compa
rable with those of other countries. 

As far as government is concerned, it should be noted that these estimates 
are usually based upon data for the central government. For the other govern
mental services (especially municipalities) additional guestimates are made. 
Feinstein, for instance, takes the value added of the central government as a 
starting point. By analyzing the share of municipalities in total government 
expenditure, he makes an additional estimate for the value added of munici
palities. 

For the period around 1910 estimates of service production are available for 
some countries. It should be noted, however, that these calculations are often 
made from the income side. By linking employment figures with data on aver
age income, value added in services is estimated. In order to make direct esti
mates of productivity we first have to make calculations of actual service out
put. Using all kinds of published sources we will estimate output volume and 
-if possible- output value of transport (railways, sea shipping), communica
tions (post, telegraph, telephone), trade, government and domestic servants. 
In the next section these new estimates will be presented and analyzed. 

3. A benchmark comparison of service productivity in 1910 

A main purpose of this article is to make a direct comparison of productivity 
levels in services for several countries on the eve of World War I. The bench
mark estimate for 1910 can be used in the productivity comparison for the 
economy as a whole. In combination with the existing productivity estimates 
for agriculture and industry, it is possible to make a direct comparison of the 
economic performance of these countries shortly before World War I. Fur
thermore, the benchmark comparison is useful as a point of reference for con
vergence studies. It provides a check for the extrapolations, and it allows to 
follow the pattern of convergence back into the nineteenth century. 

Historical comparisons of service productivity are rare. Kuznets was one of 
the first to make comparisons in terms of relative sectoral productivity.16 The 
interpretation of these sectoral ratios is, however, difficult: relatively high pro
ductivity in services may be due to low levels in agriculture and industry. 
Thus, these ratios only shed light on the productivity performance of services 
in comparison to agriculture and industry, but not on comparative performance 
in services between countries. 

Recently, Lee and Dormois have made historical comparisons of service 
productivity.17 Lee's approach comes down to linking Maddison's series of 
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GDP in US dollars at purchasing power parities of 1970 to contemporary shares 
in service output and employment. Comparing sectoral productivity in con
stant prices of a recent year has some major disadvantages. Service output for 
earlier years is estimated by linking the share of services in national product 
(in current prices) to national output in constant prices of, say, 1970. Such a 
procedure ignores changes in relative prices and it will probably result into 
serious distortions in the levels and (sectoral) composition of output. Further
more, the divergent quality of time series for the several countries introduces 
another bias. It is apparent that earlier periods are more vulnerable to these 
biases. 

Dormois compared productivity in seven service branches between France 
and the United Kingdom. His method, namely comparing contemporary esti
mates of service production, already resulted into significant differences with 
Lee's findings. Dormois' comparison is, however, somewhat flawed for two 
reasons. Firstly, he used the same output converter for all seven branches, and 
excluded thereby differences per branch. Secondly, his output figures for the 
United Kingdom were not truly direct estimates but extrapolations from 1920. 

We present a direct benchmark comparison of service productivity based on 
the industry-of-origin methodology. Rostas and Paige & Bombach were pio
neers of this methodology, which has also been used by Pilat, Maddison & 
Mulder, and Mulder in their international comparisons of service productivity 
for recent years . IS The industry-of-origin method has advantages with regard 
to using data from the output side (in some cases we constructed output esti
mates ourselves), and with regard to making detailed branch comparisons which 
are subsequently aggregated to sector level. We have used two main methods 
in comparing service productivity: converting value added per person by means 
of unit value ratios, and measuring physical output per person by means of 
quantity relatives. 

Unit value ratios basically work in the same way as Purchasing Power Pari
ties. 19 They serve as an alternative for the exchange rate, which need not re
flect the relative value of currencies because they are based upon tradable 
goods and services only and may be subject to international capital flows . The 
prices of a set of countries are compared to the prices of the numeraire coun
try, in our case the United Kingdom, on a bilateral basis. The output of one 
country, say Germany, is valued at the prices of the numeraire country, the 
United Kingdom, and vice versa: German output is valued at British prices. 
The price or unit value comparisons are aggregated by value added weights. 
The procedure results into two ratios: the ratio between German and United 
Kingdom output in weights of the United Kingdom, and the ratio between 
German and United Kingdom output in German weights . The next step is to 
convert value added per person employed into a common currency by means 
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of these aggregated unit value ratios. The result is labour productivity at re
spectively German and United Kingdom weights. 

Historical productivity comparisons based on unit value ratios have already 
been made for agriculture and industry.2o Data problems prevent a full unit 
value comparison for services. Such a comparison requires data on quantities 
and values of output, which are much easier to obtain for commodity-produc
ing sectors. Only in a few service industries can output and prices be measured 
directly . Another way of comparing productivity in services is by means of 
the so-called Quantity Relatives. In this method physical output per person 
employed is measured, so data on prices are not required. In this respect we 
have used the same methodology as Rostas , and Paige & Bombach have used 
in their estimates of comparative productivity for later years .21 

In our comparison of service productivity both methods have been used. For 
every branch we compared quantity relatives and, if possible, made unit value 
comparisons. In comparing output per worker the use of unit value ratios is 
preferable to quantity indicators, because it measures value added in a com
mon currency. Value added per person is regarded as a better indicator of 
economic efficiency than physical output per employee. In this section we 
will present productivity estimates for transport (railways and sea shipping), 
trade, government and domestic services. Since these industries account for 
over 75% of service output and employment we are confident on the represen
tativeness of our results. Banking and insurance, services from dwellings , pro
fessions and some personal services are not included in this comparison . 

• Transport 

We were able to compare productivity in railways and sea shipping. Sufficient 
data for inland navigation and road transport could not be collected. As far as 
railway transportation is concerned, we have calculated the number of passen
ger kilometres and ton kilometres . On the basis of statistical yearbooks for the 
several countries the gross earnings of passenger transportation and transport 
of goods could be estimated. The same sources also contained information on 
the number of passenger kilometres and ton kilometres. Unfortunately, we 
have not yet found value added figures for all countries, so labour productiv
ity could not be calculated by means of unit value ratios. Therefore, we had to 
confine our productivity comparison to indicators of physical output per worker. 
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Table 1. Comparative productivity in railways, measured by Quantity Rela
tives, in 1910 (indices; United Kingdom=100) 

United Kingdom National 
weights weights 

France 88 89 
Germany 94 92 
The Netherlands 86 89 
United States 174 211 
United Kingdom 100 100 

Sources: 
- France: Annuaire Statistique (1912) 168-171 . 
- Germany: Hoffmann, Das Wachstum, 201; Statistisches lahrbuchfur das Deutsche 

Reich, 139-140. 
- Netherlands: Smits, Economic growth and structural change, appendix II and XIV. 
- United States: S. Lebergott, 'Labor force and employment, 1800-1960', in: Out-

put, employment, and productivity in the United States after 1800, Studies in in
come and wealth, Vol. 30,117-204. (New York, 1966) 119; Statistical abstracts, 
1910-1913 ; Interstate commerce commission. Twenty third annual report on the 
statistics of railways in the United States, 1910-1913; Statistics of railways of 
Class I, 1911-1921; B.R. Mitchell, International historical statistics. The Ameri
cas, 1750-1988; Historical statistics of the United States. Colonial times to 1970. 
Part 1; Statistical abstract of the United States, 1913, 270. 

- United Kingdom: Statistical abstractfor the United Kingdom, 1910-1913; Com
monwealth bureau of census and statistics. Transport and communication. Bulle
tin no. 15, 1913-1923; B.R. Mitchell, International historical statistics. Europe 
1750-1988 (London, 1992). 

Table 1 presents weighted output per worker in railways in comparison to the 
United Kingdom. Productivity seems to have been the highest in the United 
States. Performance in British railways is about 30% better than in the conti
nental countries. The small differences between the figures in national and 
United Kingdom weights reflect the comparable structure of output in the 
European countries. Only for the United States is the difference substantial, 
which points at the different composition of output: the share of freight trans
port is much larger in the United States than in Europe. 
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Table 2. Average distance in passenger and freight transport (in kilometres) 

Passenger Freight 
transport transport 

France 34 190 
Germany 23 98 
The Netherlands 30 104 
United States 54 222 
United Kingdom 30 85 

Sources: see table I. 

Table 2 indicates that the average distance per journey is not a crucial factor in 
explaining productivity performance within Europe. There are hardly any dif
ferences in the average distance of passenger transport between the European 
countries. The average distance of freight transport is the shortest in the United 
Kingdom, and by far the highest in France. Productivity performance, how
ever, is not likewise. The United States lead may be attributable to the longer 
average distances in freight transport, and to the higher share of freight trans
port. 

For sea shipping we have not made an estimate of the value of output. At this 
stage of research we were not able to collect series of freight rates for sea 
shipping in the different countries. We therefore confined ourselves to esti
mates of output volume. On the basis of shipping statistics the total tonnage 
could be established. Next we had to estimate the rate of utilization, i.e. the 
actual volume offreight. Finally, the average distance of transportation had to 
be established. Fortunately in all sources the harbours of origin and destina
tion were mentioned . In this way shipping patterns could be analyzed. By 
combining the data on the capacity of sea ships, the rate of utilization and the 
average distance of transportation, the output volume in sea shipping could be 
calculated in millions of ton kilometres . 

Table 3 shows that productivity in seashipping was the highest in the Nether
lands, closely followed by Germany and France. It is interesting to see that 
productivity in British sea shipping is about 30% lower than in the Nether
lands. The results for the United States are curious. Although the American 
merchant fleet is relatively smalJ -only 10% of imports and exports in the 
United States were carried by American ships- this figure is not plausible. 

In order to interpret the differences in productivity levels, different vari
ables should be analyzed. Differences in the rate of utilization do not seem to 



144 ARY BURGER AND JAN-PIETER SMITS 

Table 3. Comparative productivity in sea shipping, measured by Quantity Rela
tives, in 1910 (index; United Kingdom = 100) 

France 124 
Germany 127 
The Netherlands 134 
United States 34 
United Kingdom 100 

Sources: 
- France: J.P. Dormois, Des machines ou des hommes? Etudes des differentieLs de 

productivite entre La France et La Royaume-Uni avant La premiere guerre mondiaLe, 
unpublished Ph.D. Thesis European University Institute (Florence, 1993) 142, 
395; Statistique generaLe de La France. Annuaire statistique, 1910-1913; TabLeau 
generaL du commerce et de La navigation. Annee 1910. 

- Germany: Hoffmann, Das Wachstum , 200, 417, 425. 
- Netherlands: Smits, Economic growth and structural change, appendix I and XIV. 
- United States: Lebergott, 'Labor force', 119; The foreign commerce and naviga-

tion of the United States, 1910 (Washington, 1911); HistoricaL statistics of the 
United States. CoLoniaL times to 1970. Part 1. (Washington, 1975); Foreign com
merce and navigation of the United States, 1910-1913. Hoffmann, Das Wachstum, 
200, 417,425. 

- United Kingdom: Lewis, Growth and fluctuations , 263, 265; AnnuaL statement of 
the trade and navigation and shipping of the United Kingdom withforeign coun
tries, 1910-1913 

explain the results presented in table 3. On the contrary, the rate of utilization 
in the Netherlands was very low (about 50% of the British level). This phe
nomenon can be explained by the lack of outgoing freights; the lack of mass 
exports of industrial products was an important factor for the late introduction 
of steam ships.22 However, the low rate of utilization in the Netherlands did 
not lead to low levels of productivity. As far as the other countries are con
cerned it should be stressed that differences in the rate of utilization were 
relatively small. Therefore, the poor performance of the American shipping 
sector cannot be explained from this factor. 

Another possible explaining factor is the average distance. If the average 
distance per journey is high, this will probably lead to a high level of labour 
productivity a result of economies of scale. In the United Kingdom and the 
United States the average distance was quite high (circa 6000-6500 kilometres). 
Long distance transport was prevailing in Britain because of the large extent 
of the British colonial empire, while transport between the United States and 
the United Kingdom predominated American sea shipping. The average dis-
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tance of transportation in the other countries was substantially lower and 
amounted to 3000-4000 kilometres in Belgium, France, Germany and the 
Netherlands. We can therefore conclude that differences in the average dis
tance also do not explain the differences in productivity. 

Finally, we take a look at differences in the composition of the merchant 
fleet in the various countries. 

Table 4. Labour intensity of production and the structure of the merchant 
fleet, 1910 (indices; United Kingdom=JOO) 

employment %steam 
per ton 

France 279 62 
Germany 1200 91 
The Netherlands 597 101 
United States 944 83 
United Kingdom 100 100 

Sources: see table 3. 

Column 1 in Table 4 shows that British sea shipping was relatively labour 
extensive by nature. In the other countries (especially the United States and 
Germany) the number of people employed per capacity ton was much higher. 
This fact can not be explained sufficiently by the structure of the fleet. Al
though the percentage of steam tonnage in France was considerably lower 
than in Germany, German sea shipping was much more labour intensive. Fur
thermore, these data do not make clear the differences in productivity as pre
sented in Table 3. 

It is obvious that much research needs to be done in order to explain the 
international differences in productivity in sea shipping. Besides, we must 
check our calculations for the United States because of the implausible out
come of our productivity estimate. Maybe the American employment data 
include people engaged in coastal shipping and shipping on the Great Lakes. 
These activities are not part of sea shipping. In that case employment is over
estimated. Furthermore we could make a more detailed analysis of shipping 
patterns on important routes. It is, for instance, possible that sailing ships were 
especially used in shipping grain to and from Europe. Cereals being a high 
volume/low value product, it is likely that sailing ships were used because of 
the low level of freight rates. This labour intensive form of shipping might 
also explain our low estimate on value added per worker. Finally, it should be 
stressed that it would be better to include freight rates and information on 
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input/output relations in our calculations. Such research is however far be
yond the scope of this article. 

• Communications 

Productivity in the communications sector was measured on the basis of price 
comparisons of letters, phonecalls and telegrams. These price comparisons 
were weighted into a single unit value ratio for communications with which 
value added per person employed was converted into a single currency . Most 
data such as gross earnings could be directly derived from different published 
sources. Assessing the volume of output -i .e. the number of letters and parcels, 
telegrams and telephone calls- proved to be more difficult. Especially as far 
as the postal services were concerned, it was not always possible to calculate 
gross earnings per postal item. Nevertheless, the available data allowed the 
calculation of unit value ratios . Table 5 reports comparative labour productiv
ity in communications. UVRs were used to express value added per worker in 
a common currency. 

Table 5. Comparative productivity in communications, measured by Unit Value 
Ratios, in 1910 (indices; United Kingdom=100) 

United Kingdom National 
weights weights 

France 73 72 
Germany 77 81 
The Netherlands 67 97 
United States 131 152 
United Kingdom 100 100 

Source: 
- France: Dormois, Des machines, 484; Statistique generale de la France. Annuaire 

statistique, 1910-1913. 
- Germany: Hoffmann, Das Wachstum, 200; 418-425. 
- Netherlands: Smits, Economic growth and structural change, appendix V and XIV. 
- United States: Thirteenth census of the United States taken in the year 1909 (Wash-

ington: Department of Commerce, 1920); Statistical Yearbook United States, 1913; 
Statistical abstract of the United States, 1913. 

- United Kingdom: Statistical abstract for the United Kingdom, 1913. 

Productivity in the continental countries is (again) lower than in Britain. Out
put per worker in the United States is 30-50% higher than in the United King-
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dom. The comparison of prices and productivity in communications may be 
flawed by the state intervention is this sector. Especially tariffs of postal ser
vices were often determined by the government. It should be noted that com
munications is only a small branch (about 3% of service employment), and 
has therefore little weight in the aggregation to sector level. 

• Trade 

It appears rather difficult to calculate the production in this sector from the 
output side. Therefore, value added for this industry is often estimated by 
combining employment data with figures on average income levels. In this 
article we have also followed this procedure. Next, the income estimates had 
to be converted into British Pounds. Unfortunately, for most countries no data 

Table 6. Comparative productivity in trade, measured by implicit trade mar
gins, in 1910 (indices; United Kingdom=lOO) 

United Kingdom National 
weights weights 

France 92 88 
Germany 54 56 
The Netherlands 118 118 
United States 98 93 
United Kingdom 100 100 

Sources: 
- France: Dormois, Des machines, 220, 265; Statistique generale de la France. 

Annuaire statistique, 1910-1913; Tableau general du commerce et de la naviga
tion. Annee 1910. 

- Germany: Hoffmann, Das Wachstum, 205; 313; 476-480. 
- Netherlands: M. Knibbe, Agriculture in the Netherlands, 1851-1950. Production 

and institutional change (Amsterdam, 1993); Statistiek van voortbrenging en 
verbruik; Smits, Economic growth and structural change, appendix VI, VII and 
XIV. 

- United States: Thirteenth census of the United States taken in the year 1909; His
torical statistics of the United States. Colonial times to 1970. Part 1; B.R. Mitchell, 
International historical statistics. The Americas, 1750-1988; Foreign commerce 
and navigation of the United States, 1910-1913. 

- United Kingdom: E.M. Ojala, Agriculture and economic progress 208; Census of 
production 1907. Final report of the first census of production of the United King
dom 10; Annual statement of the trade and navigation of the United Kingdom with 
foreign countries and British possessions, 1910-1913. 
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on profit margins in trade could be found. We were, however, able to estimate 
these margins in an indirect manner. 

It should be noted that we have the disposal of value added data for the trade 
sector, calculated from the income side. Furthermore, it appeared to be pos
sible to calculate the output value (turnover) of the trade sector, by summing 
up the output value of agriculture, industry as well as imports. By combining 
the value added estimates with the output data, (implicit) trade margins could 
be calculated. Fortunately, we were able to check the validity of this proce
dure. For the United States the 'implicit' trade margins could be compared to 
'rea\' margins. It seems that these 'implicit' trade margins are fairly reliable23 

, 

although of course more direct information should be preferred. It is clear that 
more research into price development (i.e. a comparison of producer-, whole
sale- and retail prices) is needed. 

As in sea shipping the Netherlands is a productivity leader in the trade sector. 
Value added per worker in the Dutch trade sector is almost 20% higher than in 
Britain. This is not surprising since from the seventeenth and eighteenth cen
turies onwards Amsterdam was one of the main centres of trade, transport and 
banking services. The level of productivity in France and the United States 
lies somewhat below the United Kingdom. The figure for Germany is surpris
ingly low. How can these differences in productivity be explained? It should 
be noted that high levels of productivity can be the result of a high turnover 
per worker and/or high trade margins. Table 7 gives some extra information 
on the structure of trade in the different countries. 

Table 7. International differences in the level of trade margins and the share 
offoreign trade in total value added of the trade sector in 1910 (indices; United 
Kingdom = 100) 

trade %foreign 
margins trade 

France 49 71 
Germany 57 60 
The Netherlands 68 166 
United States 111 27 
United Kingdom 100 100 

Sources: see table 6. 



A BENCHMARK COMPARISON OF SERVICE PRODUCTIVITY 149 

Table 7 shows that the high level of productivity in the Dutch trade sector is 
not so much the result of high trade margins. On the contrary, the trade mar
gins in the Netherlands are rather low in comparison to the British figures. It 
seems that the turnover per worker in the Netherlands was substantially higher 
than in other countries. This can partly be explained from the strong develop
ment of foreign trade in the Netherlands.24 This part of the trade sector is 
labour extensive by nature. The share of income from wages in total value 
added is rather modest, while trade margins are very low due to economies of 
scale. Thus the relative low trade margins in the Netherlands, as well as the 
high level of value added per worker seem to be dependent on the share of 
foreign trade. 

Value added per worker in France and the United States are more or less on 
the same level , despite the fact that the foreign trade sector in America is not 
that important. However, trade margins in the United States are quite high. 
This can probably be explained by the fact that retail trade (which is character
ized by high trade margins) is strongly developed as a result of the high stan
dards of living in this country. A comparison of the German and French fig
ures leads to interesting results. Value added per worker in the German trade 
sector is much lower than in France, although the structure of the trade sector 
in these countries does not differ that much. The share of foreign trade in 
France and Germany amounts to 25-30%, while also the size of the trade mar
gins do not vary much. 

We therefore have to conclude that value added in the German trade sector 
is underestimated. Recently Fremdling has suggested that it is likely that 
Hoffmann's estimates are biased downwards. 25 Hoffmann estimated value 
added by combining employment data with data on income from wages. Fi
nally, he made an additional income for capital income. It is well possible that 
the share of capital income in total value added is underestimated. Therefore 
new estimates for German trade should be made. 

• Government and Domestic Personnel 

For the other services (government and domestic servants) we made use of the 
existing data on employment and income. In the system of national accounts 
productivity in these kind of services is defined as the income per worker. The 
absence of price and output indicators do pose serious problems for the inter
national comparisons of productivity. We take the arbitrary measure of real 
wages as an indicator of productivity performance. The wages in national cur
rencies are converted into British pounds by means of a cost of living ratio.26 
This results into internationally comparable real wages which reflect the pur
chasing power of wage earners in the various countries. A disadvantage of the 
cost of living ratios is the limited coverage. The prices of foodstuffs are com-
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pared as items such as rents and non-foods (fuel , textiles, etc.) are not in
cluded. 'Productivity' in domestic services is calculated in the same way as 
was done for government. Cost of living ratios were used to convert the output 
estimates into British Pounds. 

Table 8. Comparative 'productivity' in government, on the basis of cost of 
living ratio's, in 1910 (indices; United Kingdom = 100) 

United Kingdom National 
weights weights 

France 66 74 
Germany 126 137 
The Netherlands 84 91 
United States 57 61 
United Kingdom 100 100 

Sources: 
- France: Dormois, Des machines, 142, 404 
- Germany: Hoffmann, Das Wachstum, 201-5, 487, 498. 
- Netherlands: Smits, Economic growth and structural change, appendix IX and 

XIV. 
- United States: Lebergott, 'Labor force ', 119; Thirteenth census . 
- United Kingdom: Lewis, Growth and fluctuations, 263, 265. 

Table 9. Comparative 'productivity' in domestic services, on the basis of cost 
of living ratios, in 1910 (indices; United Kingdom = 100) 

France 
Germany 
The Netherlands 
United States 
United Kingdom 

Sources: see Table 8. 

United Kingdom 
weights 

62 
75 
64 
81 

100 

National 
weights 

69 
82 
69 
87 

100 

Table 8 shows that 'productivity' in the German government sector is quite 
high, while the American figure is at a low level. As far as the domestic per-
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sonnel is concerned, the United Kingdom is clearly the 'productivity leader' 
(Table 9). Contrary to the estimates for government, also in Germany value 
added per worker is substantially lower than in the United Kingdom. This 
proves that the wage and salary figures used by Hoffmann are not systemati
cally overestimated. The results for the United States are also more in line 
with the estimates for the other countries. In France value added per worker in 
government as well as domestic services amounts to 60%-70% of the British 
level. In the Netherlands, however, the differences between the 'productivity 
levels' of government and domestic personnel are more considerable. 

• Aggregation 

Next, the separate branch estimates of comparative productivity will be aggre
gated to sector level, and a comparison of economy-wide productivity will be 
presented. Table 10 summarises the productivity estimates per branch. The 
picture that emerges form these branch estimates is that, in comparison to the 
continental countries, the United Kingdom had only a higher productivity level 
in communications and domestic services. The Dutch performed better in trade, 
which was probably due to the higher share of the more profitable foreign 
trade, and the better paid German officials were supposed to ensure bigger and 
'better' government. The comparable levels of productivity in transport within 
Europe is remarkable. Transport is the only branch where none of the Euro
pean countries had a clear productivity lead. Only in transport and communi
cation were United States productivity levels higher than the British. In trade, 
government and domestic service United States performance was lower. 

Table 10. Comparative productivity per branch at the geometric average of 
national and United Kingdom weights (indices; United Kingdom=JOO) 

Transport Comm. Trade Govern Domestic 

France 102 73 90 71 66 
Germany 101 79 55 131 78 
the Netherlands 102 81 118 87 66 
United States 155 142 96 59 84 
United Kingdom 100 100 100 100 100 

Sources: tables 1,3,5, 6, 8 and 9. 
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The separate branch productivity estimates were aggregated to sector level by 
means of value added weights. Table II reports the resulting figures of 
comparative productivity at sector level for the year 1910. It must be repeated 
that at this stage of research no productivity estimates could be made for some 
branches, such as inland transport, finance, and insurance. The sector esti
mates are based on the figures for five branches: transport (railways and ship
ping), communications, trade, government, and domestic services. 

The figures indicate that overaIl productivity performance in services was 
higher in the United Kingdom than in Germany and France, but lower than in 
the Netherlands and the United States. Productivity levels in French and Ger
man services were not far apart: about 90% of the British level. The gap with 
the Netherlands was, however, small. The United States lead was somewhat 
firmer, but not when its performance is measured at United Kingdom weights. 
The modest productivity lead of the United States can be attributed to the 
small weight of its efficient branches: transport and communications. We do 
not think that the inclusion of the other services, such as inland shipping and 
finance, will substantiaIly change the resulting picture. 

Table 11 . Comparative productivity in services in 1910; estimates according 
to the benchmark comparison, the exchange rates, and in US dollars of 1985 
(indices; United Kingdom=100) 

Benchmark comparison 
National United Kingdom Exchange US dollars 
weights weights rate of 1985 

France 84 95 58 54 
Germany 91 86 79 61 
The Netherlands 106 112 87 102 
United Kingdom 100 100 100 100 
United States 124 100 224 189 

Sources: table 10 and Feinstein, National income; Historical statistics of the USA; 
Hoffmann, Das Wachstum ; M. Levy-Leboyer, & F. Bourguignon, l 'Economie 
Fran~aise au XIXe siecle. Analyse macro-economique (Paris, 1985); W.A. Lewis, 
Growth andjluctuations 1870-1913 (London, 1978); O. Marchand, & C. Thelot, Popu
lation active, structure sociale, productivite et duree du travail depuis 200 ans, (Paris, 
1990); Maddison, Dynamic Forces. 

The small difference in service productivity between the United Kingdom and 
the United States is one of the most remarkable findings, the more striking 
because the United States had a clear lead in manufacturing as weIl as agricul-
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ture. Services seems to have been the only sector in which United States per
formance was not highly superior. Furthermore, a productivity comparison by 
means of the contemporary exchange rate suggests a large gap: performance 
in American services is then twice as high as the British level (Table 11). 
Estimates of service producti vity in 1910 using exchange rates, and the ex
trapo�ated figures in US dollars of 1985 are also presented in the table. The 
benchmark estimates show, in comparison to the indirect and less reliable 
methods, substantially higher productivity levels for France and Germany: the 
gap with the United Kingdom is now less wide. The improvement in perfor
mance is considerable, especially for France. The Dutch productivity level is 
according to most approaches higher than the British level. 

We have performed some sensitivity tests to analyze the vulnerability ofthe 
results to different assumptions and alternative weighting procedures. Firstly, 
we have assumed no productivity differences in the branches in which output 
is measured by the wage bill, i.e. government and domestic services. Sec
ondly, we have aggregated the separate branch estimates with employment 
weights. The alternative results hardly deviate from the original results in which 
value added weights were used and productivity differences in government 
and domestic services were allowed (Table 12). The general picture is still the 
same. Labour productivity in services is, in comparison to the United King
dom, higher in the Netherlands and the United States, but lower in France and 
Germany. 

Table 12. Alternative estimates of comparative productivity in services in 1910 
assuming no productivity differences in government and domestic services (in
dices; United Kingdom=lOO) 

Value added weights Employment weights 
National United Kingdom National United Kingdom 

France 91 103 96 96 
Germany 84 86 83 83 
The Netherlands 110 118 106 107 
United Kingdom 100 100 100 100 
United States 129 106 120 104 

Source: see table 11. 

An important result of the benchmark comparison is the small difference in 
productivity performance. The benchmark findings show less divergence than 
the extrapolated figures. Thus, productivity levels in services seem to have 
been less divergent in 1910 than hitherto assumed on the basis of exchange 
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rate comparisons or extrapolations in US dollars of 1985. These findings shed 
a new light on the timing and the (sectoral) pattern of the convergence pro
cess. Convergence in service productivity may have taken place at an earlier 
stage than at the economy level, and may have played a more important role in 
the narrowing of productivity gaps than manufacturing. 

The benchmark comparison of service productivity can also be used to build 
up a direct estimate of productivity per worker for the whole economy. The 
benchmark estimates for agriculture and industry were added to the figures of 
service productivity to arrive at the following picture of GDP per worker in 
1910 (Table 13).27 Some of the observations on service productivity also ap
ply to the economy-wide comparison of productivity. GDP per worker is, ac
cording to the direct comparison, for the continental countries closer to the 
British level : the benchmark figures indicate that performance in 1910 is ten 
percent points higher for France, Germany, and the Netherlands than the com
parison by means of exchange rates suggest. The small productivity lead of 
the United States over the United Kingdom is again remarkable. The produc
tivity level in United States services has a major effect on performance for the 
economy as a whole. 

Table 13. Comparative economy-wide productivity in 1910; GDP per worker 
according to the benchmark estimates, the exchange rates, and in US dollars 
of 1985 for the year 1913 (indices; United Kingdom=100) 

Benchmark comparison 1913 GDP in 
National United Kingdom Exchange US dollars 
weights weights rate of 1985 

France 79 77 67 61 
Germany 88 75 76 64 
The Netherlands 95 87 75 90 
United States 144 114 180 142 
United Kingdom 100 100 100 100 

Source: Table II and A.L. Burger, 'New estimates of comparative income and con
vergence in the nineteenth century ' , mimeographed (Utrecht, 1995). 

The difference between the benchmark figures of economy-wide productiv
ity and the estimates based on the exchange rates is rather large. This observa
tion might indicate that the benchmark figure for United States GDP per worker 
is too low. On the other hand, the correspondence between the estimate in US 
dollars of 1985 for 1913 and the benchmark figure for 1910 in United States 
weights (respectively 142 and 144) may give some credibility to our estimates. 
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It must be noted that the 1913 estimate is on the basis of the geometric average 
of the prices of both countries. The productivity figure at the geometric aver
age for the United StateslUnited Kingdom benchmark comparison is 130, which 
is somewhat lower than the extrapolation in US dollars of 1985. It is only in 
the United StateslUnited Kingdom comparison that the results at own country 
weights are divergent. For the other countries there is hardly any difference 
between the results in United Kingdom or national weights . 

GDP per worker in 1910 seems to have been about 80% of the British level 
in France and Germany, while Dutch performance reaches 90%. Thus, the 
estimates of economy-wide productivity by means of exchange rates and ex
trapolations vary considerably from the benchmark results on the eve of World 
War I. This observation may have some important implications. Firstly, it shows 
that exchange rates are indeed unsuitable for converting output into a com
mon currency. This point has already been well established for the twentieth 
century, and our results indicate that it also holds for the nineteenth century.28 
Secondly, it may have an effect on our view of comparative performance on 
the eve of World War I. The benchmark comparisons may indicate that differ
ences in GDP per worker and per capita income were in fact smaller than prior 
indirect estimates indicated. Thirdly, if the productivity figures according to 
the extrapolations in US dollars of 1985 and the figures on the basis of ex
change rates indeed overestimate actual differences in GDP per worker be
tween these countries, convergence in productivity performance and per capita 
income may have occurred earlier than previously believed. 

4. Conclusion 

This article has made a first attempt to quantify the differences in productivity 
levels in services between four European countries and the United States for 
the benchmark year 1910. This was not easy because of the low quality of 
service estimates in some countries. Section 2 discussed the quality of the 
estimates of service production in the different countries. Furthermore, it 
pointed out how some of these estimates can be refined. Section 3 presented 
productivity estimates of service productivity for the most important branches, 
namely railways, sea shipping, communications, trade, government and do
mestic services. In some cases we had to make our own estimates of service 
output, because no such data were available. 

Despite the fact that much of the estimates presented in this article might be 
refined, some conclusions can already be drawn. Sofar the discussion on con
vergence and catching up has mainly dealt with manufacturing. In the litera
ture it is stressed that convergence mainly took place in the twentieth century 
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as a result of the diffusion of technology. It seems that by including the ser
vices sector, a different pattern arises (see table 18). 

Table 14: Differences in productivity levels in services and the economy at 
large, 1910 (coefficients of variance) 

Coefficient 
of variance 

Services, direct estimates 0.10 
Services, indirect estimates (in 1985 $) 0.48 

Whole economy, direct estimates 0.19 
Whole economy, indirect estimates (in 1985 $) 0.32 

Sources: calculations based on tables 11 and 13. 

First of all, it should be noted that according to our new, direct estimates the 
rate of convergence in services around 1910 is substantially higher than when 
the indirect estimates in 1985 dollars are used. Furthermore, we can conclude 
on the basis of the direct benchmark estimates, that the differences in produc
tivity levels in services were much lower than in manufacturing and agricul
ture. By linking the results for services as presented in this article with direct 
productivity estimates that were already made, we can give some impression 
of the differences in productivity for the whole economy in the years preced
ing World War I. These figures show that the level of convergence for the 
economy at large was probably much larger than hitherto assumed in the his
toriography. 

Our findings shed an interesting light on the timing and the pattern of the 
convergence process. According to the literature this process takes mainly 
place in the twentieth century, and especially after 1950. Furthermore, much 
attention is paid to differences in manufacturing productivity levels. Table 14, 
however, shows that already in 1910 the differences in overall productivity 
levels were rather small. Furthermore, the differences in the levels of output 
per worker were smaller in services than in the rest of the economy. 

Convergence may also have followed a different pattern than assumed be
fore. The transfer of technology in manufacturing is often mentioned as the 
cause behind convergence processes.29 The results presented here suggest a 
different story. The convergence of per capita income levels hat has been as
certained for the OECD countries may have been the result of employment 
shifts towards the service sector, for which international differences in pro
ductivity were very small. Differences in agricultural and industrial produc-
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tivity were probably of greater importance in the divergence in per capita in
come levels between countries at the beginning of the twentieth century than 
differences in service productivity. There were larger productivity gaps in 
agriculture and industry than in services between the productivity leader, the 
United States, and Europe. In this view the observed convergence in per capita 
income among OEeD countries is not the result of converging sectoral pro
ductivity levels, but the result of converging sectoral employment structures. 30 

As over the course of the twentieth century labour increasingly moves out of 
agriculture and industry towards services, international differences in per capita 
income decrease. 

Since twentieth century economic development is to a large extent accom
panied by the growth of the public sector, we should pay more attention to 
these kind of services. It is obvious that the growth of the public sector can not 
be explained in terms of technological innovations. The process of productiv
ity convergence should therefore not be analyzed solely in the framework of 
technological development. Also the political and institutional framework 
should be part of our analysis. The levelling of differences in income per capita 
in the twentieth century should be analyzed in terms of the growth of the mod
ern welfare state as well. 
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DUTCH PATTERNS OF DEVELOPMENT: ECONOMIC GROWTH 
AND STRUCTURAL CHANGE IN THE NETHERLANDS 1800-1910 

by 

Ary Burger 

I. Introduction 

The question whether the Dutch economy of the nineteenth century was back
ward or just different has been capturing the minds of historians for over fifty 
years now. I The pessimists often pointed at the late and slow process of 
industrialisation and at the supposedly slow rate of growth. The optimists, on 
the other hand, claimed that the Dutch economy grew at a steady pace (bal
anced growth) and that Dutch economic development was simply different 
from its neighbours. Due to the absence of reliable national income data for 
the nineteenth century this controversy has never been settled. New findings, 
however, enable to answer this question. Thanks to the relentless efforts of the 
Reconstruction of National Accounts research group we now have reliable 
growth rates for most of the previous century. In the following we will look 
into the characteristics of Dutch economic development and its supposed back
wardness by investigating: 
(1) the rate of economic growth; did the Dutch economy grow less than the 

economies of its neighbours and in which periods was growth particularly 
lacking or concentrated? 

(2) the pattern of structural change; what kind of structural changes took place 
in the Dutch economy in the nineteenth century and in which way did they 
deviate from the 'ideal' or common 'European' pattern? 

Economic backwardness is here not seen in Gerschenkronian terms with its 
focus on the development of industry. 2 In assessing a country's backwardness 
Gershenkron only looked at the industrial sector: the later a country 
industrialises the more backward it is supposed to be. Behind the work of 
Gerschenkron and others is the notion that the economic development of Brit-
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ain was the succesful model that other countries simply followed, with indus
trial progress being the only path to economic growth and prosperity.3 The 
focus on industry is out of date since many writers have shown that British 
development was not the growth model for Europe. Many countries followed 
their own specific growth pattern.4 Furthermore, the focus on industry disre
gards positive developments in the agricultural and services sectors. Here in
come per capita is taken as the indicator of economic backwardness. By doing 
so the growth pattern of the economy as a whole, and not only one single 
sector, is considered. 

Economic growth and structural change are closely related phenomena. 
Kuznets defined modern economic growth as a sustained increase in real product 
per capita, usually accompanied with sweeping structural changes.5 Among 
those structural changes he mentioned, among others, the growth of popula
tion, the growth of productivity in all sectors of the economy, a decrease in the 
share of agriculture in total output and employment. Chenery and Syrquin 
illuminated in a quantitative way the structural changes of economies as in
come increases.6 Their research revealed a pattern of common characteristics, 
a common pattern of structural change that accompanies the growth of na
tional income. These patterns of development highlight the structural trans
formation of growing economies. Comparisons with the 'ideal' cross-country 
patterns can reveal the distinct features of the economic development of a 
given country. This procedure is adopted here to investigate the specific Dutch 
patterns of structural change. 

2. Economic growth rates 

For a long time the Dutch economy of the nineteenth century has been de
scribed in terms of stagnation and backwardness. The late industrialisation in 
the Dutch economy was seen as evidence of its stagnation and of its back
wardness. Early writers such as Van Dillen and Wieringa may have differed in 
their opinion on the causes of the stagnation, but they certainly agreed in their 
view of the development of the Dutch economy in the nineteenth century : 
stagnation for most of the century, and only after 1890 a strong upward devel
opment. 7 Many early writers have regarded industrialisation and economic 
growth as synonims. The start of economic growth coincides with the expan
sion of industry at the end of the nineteenth century. Before that time, strong 
or sustained growth was lacking. This view was fortified by De longe's study 
on Dutch industry in which he dated the industrial breakthrough and strong 
growth in the economy as a whole in the 1890s.8 

More recent studies, however, have pointed at strong growth in several sec
tors long before the 1890s. For instance, shipping on the Rhine already expe-
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rienced fast growth in the 1830s, as well as the shipbuilding and cotton indus
tries.9 By looking at the other sectors than industry only Griffiths and De Meere 
came to the conclusion that the Dutch economy already started to grow in the 
1830s.1O Growth occurred in all sectors of the economy, so industry was not 
the draught horse of Dutch economic growth. Dutch economic development 
in the nineteenth century was in their view characterized by a long process of 
small but incremental balanced growth in all sectors. After putting Dutch eco
nomic development in the framework of Gerschenkron's theory of relative 
backwardness Griffiths concluded that the Dutch economy of the nineteenth 
century was not backward. It only developed later and in a different way than 
other European countries. I I 

Many of the mentioned studies lacked a sound statistical basis for their ar
guments. After publishing a pilot-study in 1987 in which he showed the re
sults the method of national accounting could yield, Van Zanden formed a 
research group that has been investigating the main sectors of the Dutch 
economy in the nineteenth centuryY 

The findings of the research team on Dutch Historical National Accounts 
can settle the controversy over the rate of growth of the Dutch economy in the 
nineteenth century . The figures have been reconstructed within the frame
work of national accounts and replace previous proxy estimates of national 
income which should be regarded as unreliable.13 The findings for the period 
1850-1913 are not yet definitive, but they will probably be close to the final 
results of the project. The figures for the first half of the nineteenth century are 
provisional and may be subject to modifications for some specific industries, 
but that will probably not alter the overall growth rate to a great extent. 

By comparing income per capita and its growth rate of several European 
countries in the nineteenth century we obtain a better judgement of the alleged 
backwardness of the Dutch economy. A backward country is expected to show 
slower rates of per capita output growth, and a lower income per head of popu
lation . Table 1 reports growth rates of real Gross Domestic Product (GDP) per 
capi ta for ten European countries between 1820 and 1913. For two subperiods 
we compare the annual growth rate of the Dutch economy to other European 
nations. 

In the first subperiod economic growth in the Netherlands was somewhat lower 
than the European average. Growth performance was on par with countries 
like Germany, Sweden and Norway, but considerably smaller than in Belgium 
and the UK. The greater part of the growth in the first subperiod was concen
trated in the 1860s. Growth was much slower in the period 1820-50. The pre
cise rate of growth before 1850 is, however, not yet clear. There are indica
tions of a positi ve but modest growth rate. Here we have assumed a pessimistic 
scenario of zero per capita income growth. 14 The figures at hand for the years 
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Table l. Annual growth rates of real Gross Domestic Product per capita, 
1820-1913 

1820-70 1870-1913 

Netherlands 0.7 1.2 
Belgium 1.4 1.0 
Denmark 0.9 1.6 
France 0.8 1.3 
Germany 0.7 1.6 
Italy 0.4 1.3 
Norway 0.7 1.3 
Sweden 0.7 1.5 
Switzerland n.a. 1.2 
UK 1.2 1.0 

Arithmetic average 0.9 1.3 

Source: A. Maddison, Dynamic Forces in Capitalist Development. A Long-Run Com
parative View (Oxford, 1991) 49. For the Netherlands the latest growth rates of the 
research project 'Reconstruction of National Accounts of the Netherlands 1800-1940' 
have been used. 

before 1850 are not (yet) as solid as for the period after 1850, but future revi
sions will definitely leave substantial differences in the growth rates. 

In the second sub-period Dutch growth performance was more substantial 
and comparable to that of its neighbours. Between 1870-1913 only Denmark, 
Germany and Sweden grew clearly faster than the Netherlands. Closer scru
tiny of the data reveals that growth accelerated in the 1870s, and again after 
1895. These figures imply that Dutch economic growth in the nineteenth cen
tury was not spectacular or exceptional. It is clear that Dutch growth stayed 
behind the growth rates of other European countries until the 1850s. Gener
ally, the Dutch economy in the nineteenth century grew at an average rate. If 
there has been a period in which growth lagged, it was before the 1850s. 

Next, we will turn to the evidence on comparative income levels . Table 2 
reports Maddison's estimates of income per capita for ten European countries. 
These figures should be interpreted with some caution due to the familiar in
dex number problems. Nevertheless, the broad outline of the figures, which 
are the best available, is sufficiently reliable. The table clearly shows that the 
Netherlands were a high-income-country at the beginning of the nineteenth 
century. The Netherlands rate second after the UK. It could be that national 
income for the year 1820 was somewhat lower than 20 years earlier because in 
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1820 the Dutch economy had not yet fully recovered from the blows to trade 
and industry resulting from the Napoleonic period. Due to the greater impor
tance of trade and export industries the Dutch were probably more severe hit 
than other countries. 

Table 2. CDP per capita in 1820 and 1913 (in US dollars at 1985 US prices) 

1820 1913 

Netherlands 1223 3178 
Belgium 1024 3266 
Denmark 988 3037 
France 1052 2734 
Germany 937 2606 
Italy 960 2087 
Norway 856 2079 
Sweden 947 2450 
Switzerland n.a. 3086 
UK 1405 4024 

Arithmetic average 1044 2855 

Source: Maddison, Dynamic forces, 6-7. The Dutch figure for 1820 has been com
puted on basis of the growth rates in Table I. 

One hundred years later the Netherlands had lost little ground considering its 
third place in the income ranking. At the brink of the twentieth century Bel
gium was the only European nation that had surpassed the Dutch and taken the 
second place after the UK. Nevertheless, the Netherlands were still consider
able wealthier than other European countries. In 1913 as well as in 1820 Dutch 
GDP per capita was about ten to fifteen percent higher than the average. 

The evidence presented in this section leads to the conclusion that with re
gard to income per capita or growth rates the Dutch economy cannot be de
scribed as backward. The Dutch economy grew at an average European rate 
and the Netherlands was one of the richest countries in Europe at the begin
ning of the nineteenth as well as the twentieth century. It is also clear now that 
Dutch growth in the nineteenth century was not confined to the industrial sec
tor. On the contrary, agriculture and some services sectors may have pros
pered earlier than industry.15 Also it is clear now that growth occurred before 
1890 or 1870. The views of earlier older writers who dated the start of Dutch 
economic growth in the 1890s are not confirmed. The Dutch economy grew 
earlier, at least from the 1860s onwards. If growth took place prior is difficult 
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to say. The growth record of the period before 1850 has not been fully com
piled yet. Some missing information prevents drawing up a balance. The Dutch 
economy clearly expanded in the first half of the nineteenth century, but popu
lation grew as well. If there was any per capita growth it was probably not 
very large. Still it seems that Griffiths and De Meere were overoptimistic in 
their claim for balanced growth in the first half of the century. Besides the fast 
growing industries they examinded there were other less spectacular growing 
industries.16 The earlier writers, on the other hand, were too pessimistic in 
stating that there was no growth before the 1890s. 

3. Dutch patterns of structural change 

Another way of establishing the backwardness of the Dutch economy is to 
compare its structural features with the socalled 'European norm' derived from 
the European patterns of development. Patterns of development offer a quan
titative description of the structural changes in an economy that accompany a 
rise in per capita product. These patterns have been established by Chenery & 
Syrquin for the period 1950-1970.17 Chenery & Syrquin regarded economic 
development as a multidimensional transition from one relatively constant struc
ture to another. They have singled out ten development processes that de
scribe the structural transformation of a low income country into a rich one. 
The ten processes are: investment, education, structure of demand, structure 
of production, structure of trade, labour allocation, urbanisation, demographic 
transition, income distribution and government revenue. Using data from one 
hundred countries and taking per capita income and population size as inde
pendent variables they built regression equations which describe the relation
ship between structural variables and a rise in per capita income. These equa
tions simply established the occurrence of structural changes as income per 
capita grows, without making inferences on the direction and nature of causal 
relationships. 

Following the Chenery & Syrquin methodology, Crafts has derived patterns 
of structural change for nineteenth century Europe. l s These patterns reveal 
the 'stylised facts ' of European economic development as income per capita 
grows. The underlying regression equations enable the measurement of each 
country's divergence in structural change from the 'typical ' or 'normal' Euro
pean pattern. This section compares the Dutch patterns of development to the 
patterns of a 'typical' European country which has the same population size 
and per capita income as the Netherlands. This procedure helps to highlight 
the distinct characteristics of the Dutch economy and its structural transforma
tion in the nineteenth century. It also reveals the divergence in structural change 
from the European pattern. 
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Table 3. Patterns of development in the Netherlands 1810-1910 

1810 1850 1870 1890 1910 

I. Accumulation 
I. Domestic investment (percentage of GNP) 
Actual value n.a. 8.6 10.1 12.6 18.9 
European norm 12.1 12.4 14.6 16.7 18.4 

2. School enrolment (percentage of population aged 5-19 enroled in primary education) 
Actual value n.a. 41.4 44.2 45.2 49.1 
European norm 27.1 28.3 39.0 49.5 57.5 

II . Resource allocation 
3. Structure of demand 
a. Private consumption (percentage of GNP) 
the Netherlands n.a. 74.3 70.7 81.0 84.4 
European norm 83.1 82.5 79.9 77.5 75.5 

b. Government consumption (percentage of GNP) 
the Netherlands n.a. 5.3 4.4 4.9 5.2 
European norm 7.6 7.5 6.9 6.4 5.9 

4. Structure of trade (exports as a percentage of GNP) 
Actual value n.a. 19.2 57.6 48.8 55.1 
European norm 15.1 14.6 19.5 24.0 27.2 

5. Structure of production 
a. Share of agriculture (percentage of GNP) 
Actual value 31 23 27 19 17 
European norm 45.0 44.2 35.0 26.0 19.3 

b. Share of industry (percentage of GNP) 
Actual value 27 31 27 33 35 
European norm 19.9 20.7 24.7 28.8 31.9 

111 Demographic and distributional processes 
6. Labour allocation 
a. Share of agriculture in total labour force 
Actual value 43 40 37 34 28 
European norm 58.5 58.5 48.4 38.9 31.9 

b. Share of services in total labour force 
Actual value 31 29 31 35 37 
European norm 21.5 22.0 28.4 34.7 39.4 

7. Urbanisation (percentage of population living in towns over 20,000 irihabitants) 
Actual value 19.0 21.0 24.1 33.4 40.4 
European norm 3.8 6.0 15.7 25.3 33.0 

8. Demographic transition 
a. Crude birth rate (births per 1000 inhabitants) 
Actual value 31.7 34.6 35.9 32.9 28.6 
European norm 33.3 33.7 31.2 28.9 27.3 

b. Crude death rates (deaths per 1000 inhabitants) 
Actual value 29.0 22.2 25.9 20.5 13.6 
European norm 22.0 22.7 20.1 17.8 16.3 

Notes: Many of these figures are state of the art, and not the definitive results of the research project 'Recon
struction Dutch National Accounts' . 
Source: Appendix I. 
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The 'European norm' is but a theoretical construct which merely represents 
the average patterns of structural transformation of European countries in the 
nineteenth century. No country was completely ' normal' or 'typical' in its 
patterns of change. The 'European norm' has been derived form the countries 
Crafts included in his regressions. Early developers, or high-income coun
tries, and countries from Northwestern Europe are overrepresented in his 
sample. The Dutch structural changes are, thus, compared to the changes that 
have taken place in the economically more advanced European countries. 

Table 3 reports the actual Dutch levels of 12 variables that represent economic 
development. In addition to the variables and their regressions Crafts has re
ported, we also have included the variables foreign trade, urbanisation rate 
and share of services in total employment, which belonged to the set of vari
ables that Chenery and Syrquin have derived and for which reasonable reli
able data is available. 19 The values for the 'European norm' describe the 'nor
mal' changes in the economic structure for a 'typical' European country with 
the same population and income level as the Netherlands. The Netherlands is 
thus compared to an a-temporal and counterfactual equivalent that shows typical 
'European' features . The Dutch patterns of development offer a description of 
the typical features of the Dutch economy and its structural transformation. It 
does not offer a clear cut analysis in itself. The results still need to be ana
lyzed. 

Accumulation 

One of the most distinct features of the Dutch economy in the nineteenth cen
tury is without doubt the low investment rates. The accumulation of physical 
capital and after 1880 also human capital remained clearly behind the Euro
pean norm. Considering the low rate of domestic investment, the growth rate 
of the Dutch economy has been rather satisfactory (section 2). Despite large 
public expenditures for the improvement of the infrastructure since the 1860s, 
investment rates stayed persistently low. The investment rates remained low, 
but converged slowly to the European norm. An investment 'spurt' at the turn 
of the century resulted into a normal European value in 1910. The table also 
reveals the large commitment to foreign investment, a feature that the Dutch 
shared with the British.20 

Attendence of children at primary and secondary schools is taken as an indi
cation of human capital formation . Dutch school rates show a remarkably slow 
growing trend. At first, the rates were well above European standards in the 
first half of the nineteenth century. A high proportion of Dutch children went 
to primary or secondary schools. However, school rates grew less than would 
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be expected, and from the 1880s onwards they fell below the European norm. 
A strong element of the Dutch economy thus gradually eroded and became a 
weakness. This development is difficult to explain. The government expendi
tures on education continued to rise steadily after 1870. Moreover, the ratio of 
children aged 6 to 12 attending school rose from 80% in 1870 to 90% in 1900.21 

And Dutch literacy rates were still very high at the turn of the twentieth cen
tury.22 The lower school rates may be due to smaller attendence at secondary 
education in the Netherlands. Furthermore, one should bear in mind that the 
European norm is an a-temporal norm that is mainly based on income levels. 
It predicts Dutch school rates at an income level that many other European 
countries only achieved halfway the twentieth century. 

Resource allocation 

Sectoral shares of output and employment are probably the most common 
used indicators of structural change. A long-standing feature of the Dutch 
economy is the relatively low share of agricultural output and employment. 
The Dutch agricultural sector already declined in the preceding centuries. 
According to De Vries agriculture employed only 40% of the Dutch labour 
force as early as 1700.23 It should be noted that the shares of agricultural em
ployment and output converge to European standards as the differences be
tween actual values and the norm decline over the course of the nineteenth 
century. 

A highly productive agricultural sector is another long-standing feature of 
Dutch economic development. The sectoral productivity gap is modest in com
parison with other countries. The gap increased after 1890 when the share of 
agriculture in national output declined faster than agricultural employment. 
Thus, also with regard to agraricultural productivity the Netherlands became a 
more 'normal' European economy at the end of the period. 

The share of industry in national output shows a idiosyncratic trend which 
may be at the heart of the peculiarities of Dutch economic development. Con
sidering the European norm, a gradual rising trend would be expected. In the 
age of European industrialisation the share of industry in national product 
increased from 27% in 1810 to 31 % in 1850, but afterwards decreased to 27% 
in 1870. Only after 1870 is a rising trend in industry's contribution to national 
wealth observed for the rest of the period. The first half of the nineteenth 
century showed a short but substantial revival of the some industries as a re
sult of the increased exploitation of the colonies in the East-Indies. The re
vival of these industries, which were typical for the commercial capitalistic 
structure of the Dutch economy of that time, ended in the 1850s. The decline 
of industry after 1850 probably reflected the decline of these industries. From 
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the late 1850s onwards a new economic structure emerged: industrial capital
ism.24 The growth of more modern industries from 1865 onwards and also 
after 1890 on the waves of the second industrial revolution, accounts for the 
rising contribution of industry to the nation's outpUt.25 

Dutch demand patterns seem different from elsewhere. Private as well as 
government consumption were at first well below the European norm. Thus, 
we may conclude that the low domestic investment was not caused by high 
private consumption. The particular development of private consumption can 
be put into perspective by including information on foreign trade. The Nether
lands were an economy for which foreign trade mattered a lot. Although the 
information is not yet completely available, we have a fairly accurate picture 
of the development of the balance of trade and its relation to domestic expen
ditures . At first the share of private consumption remained far below the Euro
pean norm. The trade balance showed at the same time a large export surplus 
that resulted from low domestic consumption and investment. After 1880 the 
situation reversed. The higher share of private consumption was probably 
caused by a substantial import surplus. Government in the Netherlands was 
relatively small. The share of government expenditures were relatively small 
but converged to European standards. The difference with the norm decreased 
steadily since 1870. 

The high share of exports reflect the open character of the Dutch economy. 
The Netherlands was in the nineteenth century still a country of trade and 
merchants, as it had been since its Golden Age. The reliance on export de
mand increased sooner than it decreased over time. Exports rose especially 
fast between 1850 and 1870. At the turn of the century exports accounted for 
50-60% of national income, a figure that is twice as high as the European 
norm. 

Demographic processes 

Considering the high rate of urbanisation, the Netherlands were already a 
modern country long before 1800. Its urbanisation rate has been the highest in 
Europe since at least 1500 (De Vries).26 The high rate was, of course, to some 
extent connected to the relatively small agricultural and, thus, rural population 
and the large service sector. Still, the urbanisation rate of the Netherlands was 
in 1810 by comparative standards extraordinary high. However, in the course 
of the century the differences with the European norm decreased consider
ably. The rate in 1910 remained high, but not as spectacularly as a century 
earlier. 

The demographic transition in the Netherlands is generally believed to have 
been late. Birth rates as well as death rates declined earlier in other countries. 
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The a-temporal comparison between the Netherlands and its counterfactual 
equivalent in income and population size but with 'European' features, also 
reveals this picture. Both birth and death rates were relatively high. The rates 
slowly approached the European norm, although the convergence is less ap
parent for death rates. The continuously high death rates were mainly caused 
by the poor quality of drinking water and bad hygiene in the cities. These 
circumstances made the urban population vulnerable for cholera epidemics. 
Thus, the unusually high death rates in the Netherlands were (at least partly) 
due to the modern feature of a high urbanisation rate. 

Evaluation 

Looking at the whole of Dutch economic development in the nineteenth cen
tury, a first conclusion is at hand. It seems that the Netherlands was closer to 
being a normal European country in 1910 than a century earlier. The Dutch 
economic structure deviated less from European standards in 1910 than around 
1800-50. The features of the Dutch economy of that time were largely a result 
of the economic structure of the Dutch Republic. The legacy of the Golden 
Age and its merchant-capitalistic structure was apparent in many features, such 
as a small but productive agricultural sector, a large service sector, the high 
rate of urbanisation, and high death rates. 

Under the new conditions created by the industrial era, that economic sys
tem was no longer viable and gradually a reorientation towards a new eco
nomic system took place. Especially after 1860/70, when the local and provin
cial taxes were abolished and a national transport infrastructure was completed, 
a more common European structure emerged. Convergent trends are clearly 
visible in, for example, school rates, government consumption, employment 
in agriculture, and urbanisation. It is not a coincidence that the transition to the 
industrial-capitalist structure kicked off at the same time as Kuznetsian 'mod
ern economic growth'.27 

At the end of the nineteenth century the Netherlands was less different from 
its neighbours than a century earlier. In the course of the nineteenth century 
the Netherlands had become a common European country. However, despite 
these converging trends the Dutch economy still showed some particular char
acteristics at the turn of the century. The high share of exports in national 
income reveals that despite some similar 'European' features the Dutch were 
eager to continue their reputation as a people of merchants. 

Like any other European country, the Netherlands had followed its own 
specific development path. The result was, however, a more typical European 
(industrial-capitalistic) economic structure than the point of departure a cen
tury earlier. Thus, the patterns of development show the specific transition of 
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the Dutch economy from a divergent merchant-capitalistic structure into a 
much more typical or average European country with a normal industrial
capitalistic structure. 

4. A comparison of Dutch and British patterns of development 

Comparing the structural transformation of the Netherlands and Great Britain 
sheds new light on the peculiarities of Dutch economic development in the 
nineteenth century. A comparison with Great Britain is useful because it was 
the richest country at that time and it is considered as an example of early and 
successful structural transition to a prosperous society. 

Table 4 shows the British patterns of development, as reported by Crafts, 
and also the variables foreign trade, urbanisation and the share of services in 
the working population. It is clear from the table that the Dutch and British 
structural transformation was in several ways strikingly similar. Both econo
mies more or less show the same modern features and the same weaknesses. 

The modern characteristics of the British economy include the small but pro
ductive agricultural sector, a large service sector, and high rates of urbanisation. 
The share of agricultural employment was throughout the period well under 
the European norm. From 1840 onwards it was only half of the predicted value. 
The share of service employment was relatively high, but converged to more 
'normal' values at the end of the period. Urbanisation rates were also higher 
than the European norm. The differences remained stable as no trend versus 
convergence or divergence can be observed. 

Also the weaknesses of both economies were similar. Strangely enough, the 
accumulation of physical capital was slow in the two richest countries of nine
teenth century Europe. What is remarkable is that the low rates of domestic 
investment playa prominent role in the 'failure' historiography of both coun
tries.28 The lack of investment opportunities in the home country has often 
been mentioned as the most likely explanation in both cases. 

Despite these similarities there were also some substantial differences. One 
difference concerned the Dutch economy's larger dependence on export de
mand. The share of exports in GNP rose to over 50% in the Netherlands while 
the British figure remained stable at a level of about 20%. 

The most important difference of the two countries' structural transforma
tion concerns the growth and importance of the industrial sector. In the UK 
industry grew at an earlier point in time and became more and more important, 
while industry in the Netherlands developed later and grew less. The reasons 
for the absence of an early industrialisation in the Netherlands cannot be eas
ily accounted for by the data on the structural transformation of both econo-
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Table 4. British patterns of development 1700-1910 

1700 1760 1800 1840 1870 1890 1910 

I. Accumulation process 
1. Domestic investment (percentage of GNP) 
Actual value 4.0 6.0 7.9 10.5 8.5 7.3 7.0 
European norm 10.9 21.1 12.6 14.5 17.5 18.9 19.8 

2. School enrolment (percentage of population aged 5-19 enroled in primary education) 
Actual value na na na na 16.8 38.5 54.2 
European norm na na na na 51.4 58.2 62.6 

II. Resource allocation Processes 
3. Structure of demand 
a. Private consumption (percentage of GNP) 
Actual value 91.2 74.4 76.8 80.4 80.5 81.6 73.8 
European norm 83.5 82.0 81.0 78.5 75 .0 73.3 72.1 

b. Government consumption (percentage of GNP) 
Actual value 4.8 12.7 15.3 7.9 4.8 5.9 8.2 
European norm 7.9 7.6 7.5 7.0 6.2 5.9 5.6 

4. Structure of production 
a. Share of agriculture (percentage of GNP) 
Actual value 37.4 37.5 36.1 24.9 18.8 13.4 10.3 
European norm 51.3 46.5 44.8 37.3 25.0 19.1 15.3 

b. Share of industry (percentage of GNP) 
Actual value 20.0 20.0 19.8 31.5 33.5 33.6 31.8 
European norm 18.5 20.7 22.1 25.9 31.6 34.3 36.2 

5. Structure of trade (exports as a percentage of GNP) 
Actual value na na na 15.5 25.6 21.2 22.2 
European norm na na na 13.3 20.1 22.8 24.3 

III Demographic and distributional processes 
6. Labour allocation 
a. Share of agriculture in total labour force 
Actual value 57.1 49.6 39.9 25.0 20.0 16.3 15.1 
European norm 68.0 63.2 62.4 55.5 42.4 36.3 32.6 

b. Share of services in total labour force 
Actual value na na na 30.8 39.6 43.1 45 .1 
European norm na na na 26.0 34.8 38.9 41.5 

7. Urbanisation (percentage of population living in towns over 20,000 inhabitants) 
Actual value na na 23.1 30.7 42.0 53.7 60.6 
European norm na na 9.8 20.4 33.0 39.8 44.3 

8. Demographic transition 
a. Crude birth rate (births per 1000 inhabitants) 
Actual value 33. 1 33.9 37.7 35.9 35.2 30.2 25.1 
European norm 36.8 35.8 36.1 34.8 31.8 30.4 29.6 

b. Crude death rates (deaths per 1000 inhabitants) 
Actual value 26.5 28.7 27.1 22.2 22.9 19.5 13.5 
European norm 26.3 25.4 26.0 25.0 21.9 20.6 19.9 

Notes : The school enrolment figure for 1870 is misleadingly low according to Crafts, p.451. 
Source: Crafts, 'Patterns' 450. Data on labour force in services and urbanisation, Appendix I. Foreign trade 
figures from B.R. Mitchell, British historical statistics (London, 1988). 
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mies. Crafts considered two features crucial for Britain's industrial revolu
tion : a declining agricultural sector which releases labour at an early stage, 
and the small productivity gap between agriculture and the other sectors of the 
economy.29 These two features were also distinct characteristics of Dutch eco
nomic development, yet the Netherlands did not industrialize. 

Why the Dutch economy did not experience an early industrialisation is still 
the subject of a continuing and unresolved debate. Explanations focus on high 
wages and on high production costs, which include wages, raw materials and 
transportation.30 The industrial era offered new mechanised production tech
niques based on the application of steam power and the use of coal as fuel. 
Thanks to its natural endowments the British could take full advantage of the 
latest technologies to establish a lead in manufacturingY The Dutch lacked 
the crucial natural resources such as coal and iron ore. Of course, the avail
ability or absence of natural resources cannot entirely explain the difference 
between Dutch and British development. It has been of equal importance that 
the unfavourable Dutch natural resource endowments could not be compen
sated by low factor prices, economies of scale or pioneering technology. Es
pecially factor prices seem to have mattered as a recent study shows that the 
growth of Dutch industry in the second half of the nineteenth century is highly 
correlated with an improvement in its comparative wage-productivity ratio.32 

The picture that emerges from these studies is that the Dutch could not be in 
the front of industrial development as they lacked the necessary natural re
sources. They could not be immediate followers either, because production 
costs were too high.33 

On the other hand, it is anachronistical to expect an early industrialisation in 
the Netherlands. British development was not the only successful model in the 
nineteenth century. Like any other country the Netherlands followed its own 
path of development. While Britain in the nineteenth century evolved into an 
more industrial economy, the Dutch specialised in services and (later) also in 
agriculture. Both agriculture and services contributed substantially to the eco
nomic progress of the nineteenth century. The absence of an early industrial
isation in the Netherlands should not be seen as a failure . The specialisation in 
services and agriculture, following its natural endowments and comparative 
advantage, has been a positive response to the economic challenges of the 
nineteenth century. Considering its growth rate and income levels in the nine
teenth century, the Dutch economy developed rather well for an economy that 
was not in the forefront of industrial expansion. Dutch economic development 
was clearly not backward, but simply different and by no means less success
ful. 

By taking a very long run perspective we can regard Dutch economic devel
opment in the nineteenth century as a step in the transition of the Netherlands 
from a world power and strongest economic state in the seventeenth century 
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to the small and ordinary European country of today. Some of the main devel
opments can be illustrated by the comparing the long run changes in employ
ment structure in the Netherlands to those in the UK. The employment data 
reveal the distinct characteristics of the Dutch economy during its Golden Age. 
It is clear from Table 5 that the share of agricultural employment was small at 
an early stage. The Netherlands had around 1700 probably the smallest and 
most productive agricultural sector in the world. Either through voluntarily 
specialisation or compelled by natural circumstances of a rising water level 
dairy farming became more and more important in the western part of the 
Netherlands. As a consequence, grains were imported which stimulated inter
national trade and transport. The growth of Amsterdam as a staple market 
strengthened these trends as well as the genesis of several kinds of related 
industries such as shipbuilding, rope and sails. Other industries also flour
ished as export opportunities rose. The extent of the non-agricultural acti vities 
is reflected in the large shares of the working population employed in industry 
and services. At the time the Dutch economy was more modern than the Brit
ish. The Dutch employment structure of 1700 is almost the same as the British 
of 1820. This means that the Netherlands had already around 1700 an employ
ment structure of an industrialised country. As the central position of Amster
dam as a staple market and the dominant Dutch role in trade and transport 
diminished industry was more hit than services. During the eighteenth century 
some kind of de-industrialisation process took place as output in many indus
tries declinedY The Dutch had during their prime in the seventeenth and eigh
teenth centuries competitive export industries, mainly based on 'veredeling', 
that is transforming imported raw materials and half products into finished 
goods. These industries were already in the eighteenth century subject to a 
decline under the strain of foreign rivalry, especially British and French . Due 
to the barriers imposed on their trade and the innovations in British industry 
the Dutch had at the end of the eighteenth century not only lost the battle at 
sea, they had also lost the battle in manufacturing. 

In comparison to many European countries the UK had an uncommon early 
release of labour out of agriculture. The shift away from agriculture acceler
ated in the nineteenth century and the role of industry and services grew. The 
Netherlands experienced even an earlier release of labour out of agriculture 
than the UK. The eighteenth century witnessed a stagnation in the transforma
tion of agriculture, while the share of industry in employment declined. The 
decline of industry was only reversed from the middle of the nineteenth cen
tury, but the size of industrial employment was still modest in comparison to 
the UK. Even at the end of the twentieth century when the employment struc
ture of the two countries has converged, some long-standing features are still 
present. Although the differences are now very small, agriculture is still more 
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important in the Netherlands, while industry has less significance than in the 
UK. 

Table 5. Structure of employment in Britain and the Netherlands 1700-1989 

United Kingdom the Netherlands 
Agriculture Industry Services Agriculture Industry Services 

1700 56 22 22 40 33 27 
1820 40 32 28 43 25 31 
1890 16 44 43 34 30 35 
1989 2 29 69 5 26 69 

Source: Maddison, Dynamic forces, 32; Table 3. 

5. Conclusion 

The Dutch economy of the nineteenth century cannot be described as back
ward considering its comparative income level in the nineteenth century. It 
grew at an average European rate and was one of the richest countries of its 
time. With regard to the structural transformation of the Netherlands it is evi
dent that the economy showed many modern features at the beginning of the 
nineteenth century, such as the small and productive agricultural sector, large 
share of service employment, and high rates of urbanisation. There is no doubt 
that the Dutch economy rated among the most modern economies of its time. 

The development of industry has been the most peculiar aspect of Dutch 
structural transformation, which the comparison with the 'modern' economy 
of Great Britain also reveals . Both modern and backward features of the two 
economies are alike. The only substantial difference concerns the absence of 
an early industrialisation in the Netherlands. It must be mentioned that despite 
an early industrialisation the Dutch economy grew at a substantial rate and 
maintained one of the highest national income figures in Europe. On the other 
hand, from a counterfactual point of view there could have been opportunities 
for an even higher growth rate and income level if Dutch industry had man
aged to grow at an earlier point in time. 

The development of the Dutch economy in the nineteenth century seems to 
fit in the Chenery & Syrquin concept of structural transformation that reflects 
the transition of one relatively stable economic structure to another. In the 
Dutch case the first structure has been the merchant-capitalist system which 
already showed some 'modern' characteristics. In the course of the nineteenth 
century it became increasingly apparent that the rather unique merchant-cap i-
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talist system was replaced by a more common industrial-capitalistic economic 
structure. The decisive changes took place in the period 1850-70 as Kuznetsian 
'modern economic growth' swept through the Dutch economy. 

These observations might to some extent rehabilitate Brugmans, one of the 
older writers on Dutch economic development in the nineteenth century. But, 
it must be stressed that in the eyes of a historian from the 1990s Brugmans was 
only right for the wrong reasons . After having portrayed the Dutch economy 
of the first half of the nineteenth century as stagnant and backward, Brugmans 
dated the transition period to a state of dynamic, enterpreneurial, and eco
nomic progress between 1850 and 1870. Brugmans chose this particular pe
riod because it wittnessed, in his view, the start of the Industrial Revolution in 
the Netherlands. For a historian of Brugmans' generation the Industrial Revo
lution was a synonim for economic growth and progress. 35 

What exactly happened in the years of transition and why is not entirely 
clear yet. What is clear is that the rapid development of industry in this period 
was just one of the changes. To identify the major changes is one thing, to 
assess their relative importance in the process of modern economic growth is 
another task that belongs to the greater challenges of the historical national 
accounts project. 

Appendix / 

The values for the European norm, i.e. the counterfactual country with the 
same population and income levels as the Netherlands had but with typical 
European characteristics, were derived from the regressions Crafts (,Patterns', 
441) reported and from the regressions mentioned below. Dutch national in
come data was expressed in US dollars at prices of 1970 using the most recent 
growth rates of the research project 'Reconstruction of Dutch National Ac
counts' . Population figures, as well as crude birth and crude death rates were 
taken from E. Horlings, De ontwikkeling van de Nederlandse bevolking in de 
negentiende eeuw, /795-/913 (mimeographed, Utrecht, 1993). Data on in
vestment, private consumption, government expenditure and exports came from 
Smits and Horlings, 'Private consumer expenditure in the Netherlands', Van 
der Voort, Overheidsbeleid en overheidsfinancien. Finally, school enrolment 
figures were taken from B.R. Mitchell, European historical statistics (Lon
don, 1991). 

In addition to the regression equations and variables Crafts (1983) has re
ported, three more variables have been included, i.e. export share in GNP, 
share of service employment, and urbanisation rate. The regression equation 
for the exports variable was taken from C. Molinas and L. Prados de la Escosura, 
'Was Spain different? Spanish historical backwardness revisited', Explora-
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tions in Economic History 26 (1989) 392. The equations for the urbanisation 
and service employment variables were obtained by combining the informa
tion on: GNP in US dollars of 1970, population levels, urbanisation rates, and 
service employment. These two equations share the functional form of the 
Chenery & Syrquin and Crafts equations. 

Variable Constant InY InN R2 SEE 

URB -155.855 25.931 3.950 0.66 8.162 
(-7.948) (8 .340) (4.206) 

SERLAB -92.309 18.908 -0.511 0.45 6.549 
(-5 .101) (6.852) (-0.680) 

where, 
URB = percentage of population living in towns over 20,000 inhabitants ; 
SERLAB = share of services in total labour force; 
In Y = natural logarithm of per capita income in US dollars of 1970; 
InN = natural logarithm of population levels in millions. 
T-statistics are reported in parentheses. 

The data for these regressions were taken from the following sources. 
GNP in US dollars at 1970 prices, Crafts, 'New estimates' 389. 

- population, Mitchell, European historical statistics. 

N 

62 

57 

urbanisation rates, De Vries, European urbanisation; P. Flora, State, 
economy and society in Western Europe 1815-1975 (Frankfurt, 1987); 
Dutch rates were kindly provided by Edwin Horlings and lan-Pieter Smits. 
service employment, Flora, State, economy and society; c.H. Feinstein, 
National income, expenditure and output of the United Kingdom, 1855-
1965 (Cambridge, 1972); W.G. Hoffmann, Das Wachstum der Deutschen 
WirtschaJt seit der Mitte des 19. lahrhunderts (Berlin, 1965); W.A. Lewis, 
Growth andfiuctuations 1870-1913 (London, 1978); O. Marchand, and C. 
Thelot, Population active, structure sociale, productivite et duree du tra
vail depuis 200 ans, (Paris, 1990); Mitchell, European historical statistics. 
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IX 

THE CONTRIBUTION OF PHYSICAL AND HUMAN CAPITAL TO 
ECONOMIC GROWTH IN THE NETHERLANDS, 1850-1913 

by 

Adrian Clemens, Peter Groote and Ronald Albers' 

1. Introduction 

In theories of economic growth it is always a problem to find the right balance 
between intellectual appeal and empirical applicability.2 In the last decade this 
balance seems to have shifted in two directions . On the one hand, theoretical 
rigour has gained a more prominent place. On the other hand, empirical short
comings of standard neo-c1assical growth theory , which could not be over
looked anymore with the advent of large cross-country data sets , have induced 
the development of many strands of new growth models . 

In this paper we will adopt some of the insights derived from growth theory 
in a long-run empirical analysis of economic growth which goes back to the 
mid-nineteenth century. We pay particular attention to the growth experience 
of a single country, the Netherlands, in the period 1850-1913. In our analysis 
we mainly focus on physical capital as a source of growth, but we also pay 
attention to human capital. In order to try to transcend ordinary cross country 
growth regressions, we will introduce and utilize our new set of annual data on 
physical and human capital stocks in the Netherlands in the nineteenth cen
tury. Starting from standard neo-classical growth theory, we will gradually 
progress to variants of new growth theory which particularly stress the impor
tance of investment in machinery. 

2. Data 

The series on physical and human capital stocks used here are the outcome of 
joint research on capital formation in the Netherlands in the period 1800-1913 
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conducted by Ronald Albers, Adrian Clemens, and Peter Groote.3 The annual 
series on physical capital formation and capital stocks are subdivided by type 
of asset: machinery, buildings, and infrastructure. 'Machinery' includes equip
ment, cattle, vehicles, ships, etc. 'Buildings ' includes both residential and non
residential buildings. 'Infrastructure' consists of transport networks, dykes, 
polders, telecommunications, and public utilities. This division by type of as
set means, for example, for railways that only the permanent way is attributed 
to infrastructure; the rolling stock forms part of machinery, and stations are 
grouped with buildings. 

For a significant part the series on machinery, buildings and infrastructure 
were constructed 'bottom up', that is from data assembled at the micro-level , 
usually the financial accounts of individual companies. To complement the 
estimates we used a variety of sources, most important of which are tax-data 
and government statistics. We applied the perpetual inventory method to cal
culate capital stocks from data on the flows of investment, retirements, and 
capital consumption. 

Graph 1 shows gross fixed capital formation in machinery, buildings, and 
infrastructure in constant prices. Investment in machinery increased rapidly 
after 1895, which coincided with the first major phase of Dutch industrializa
tion. This series also has the most volatile character. Capital formation in build
ings is more stable, albeit with a rising trend, and predominantly mirrors popu-

Graph 1. Gross fixed capital formation by type of asset, the Netherlands 1850-
1913 (in millions of constant guilders of 1913) 
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lation growth. Infrastructure, however, shows no clear trend, the most pro
nounced activity taking place in the period 1866-1888, mainly due to railway 
and canal building. 

The gross capital stocks of the three types of assets naturally show a more 
gradual development (table 1). The stock of buildings remained the largest of 
the three, although its share declined gradually. Shortly before 1900 the gross 
capital stock of machinery overtook that of infrastructure. 

Table 1. Development of the gross capital stock (constant prices; index, 1913 
= 100). Share of each type of asset in the total stock, 1850-1913 

share of: 
total stock machinery buildings infrastructure 

1850 22.8 9.6% 77.6% 12.8% 
1860 27.7 11.1 % 75.6% 13.3% 
1870 34.4 10.4% 72.8% 16.8% 
1880 44.6 13.1% 69 .0% 17.9% 
1890 57.3 13.2% 70.2% 16.6% 
1900 71.5 15.4% 69.8% 14.8% 
1910 91.7 18.1% 68.3 % 13.6% 
1913 100.0 19.5% 67.4% 13.1 % 

The GDP series used in this paper are the outcome of the research project 
'Historical National Accounts of the Netherlands 1800-1913'.4 These new 
annual data on Dutch national income enable us to calculate the aggregate 
gross investment ratio, which increased profoundly from 7.5% around 1850 to 
almost 17% in 1913 (graph 2). The late 1870s and the turn of the century stand 
out as periods of increased fixed investment activity relative to national in
come. 

As far as we know, ours is the first attempt to construct a historical perpetual 
inventory estimate of the stock of human capital for the Netherlands. Our point 
of departure is that human capital does not exist in a vacuum, but is firmly tied 
to people. Assuming the lifetime of human beings (and therefore the lifetime 
of their human capital) to be finite, we can apply the perpetual inventory method 
to build a stock of human capital in essentially the same way as the stocks of 
physical capital. Our calculations are based on data on the total number of 
pupils receiving primary education. From these cumulative annual data we 
built a 'stock' of total years of schooling present in the working age popula
tion. An individual's human capital (six years of schooling) enters the stock 
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Graph 2. Ag g regate gross investment ratio, the N ethe rlands 1850-1913. Note: 
figures calculated from series in current prices 
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Graph 3. Stock of total years of schooling present in the working age popula
tion (12-65), per head of total population, The Netherlands 1850-1913 
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when he/she finishes school, and leaves the stock at death or when he/she 
reaches the end of his/hers working life. 

For the survival rate between the age of 12 and 65 we applied demographic 
key figures . Unfortunately, the data do not allow us to further differentiate 
these demographic figures, e.g. to take into account differences in the survival 
rate between social groups with different levels of human capitaJ.5 Also, the 
information available forced us to focus on formal education, and ignore, for 
example, learning by doing and on the job training. Graph 3 shows the devel
opment of the stock of human capital per head of total population . 

3. Back to basics: capital as a source of growth 

Standard neo-classical growth model 

Y gross domestic product 
K stock of capital (reproducible inputs) 
L labour (non-reproducible inputs or inputs in fixed supply) 
A constant, reflecting the technological starting position of society 
e~t exogenous rate at which technology evolves 
a output elasticity of capital; O<a.<I: decreasing marginal returns to capital 
b output elasticity of labour; O<~<I : decreasing marginal returns to labour 

a. + ~ =1 

Note: a list of symbols can be found at the end of this paper 

Capital has always held a prominent, but controversial position in the aca
demic discussion on economic growth. Ever since Robert Solow's model of 
growth6 became the standard, it has been considered a model satisfying in its 
simplicity, but unsatisfactory in some of its assumptions, conceptions, and 
empirical foundations. An unsatisfactory assumption concerns the implied 
constant returns to scale (a+b=I). Conceptually it is frustrating that in the Solow 
model continuous per capita growth is only possible via some exogenous de
terminant, such as population growth or technological progress. Empirically 
the Solow model is unsatisfactory, because it predicts a convergence in the 
growth pattern of economies that does not seem to take place. 

Endogenous growth theories may be said to exist by virtue of these concep
tual and empirical defects of standard growth-theory.7 These partly negative 
reasons for coming into being may explain why so many strands of new growth 
theory have been developed in a relatively short period . What they have in 
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common is some endogenous engine of growth, which offers an explanation 
of continuous growth from within the model. The formal expression may take 
many different forms, but it is still capital as a reproducible factor of produc
tion that plays the central role. In one of the first articles on new growth theory 
Romer abandoned the assumption of decreasing marginal returns to capitai.X 
He assumed that spillovers from the 'stock of knowledge' would create con
stant returns to capital (0:= I). This would also yield increasing returns to scale 
(o:+~>l). 

Other authors have tried to abstain from the rather uncomfortable need to 
assume spillover effects in order to arrive at a justification for constant mar
ginal returns to capital. Many of them introduced new factors of production in 
the production function, e.g. human capital, research and development out
lays, and formal education. These extensions make it possible to include con
stant returns to some concept of 'broad' capital in the growth model. This 
eventually led to Rebelo's formulation of endogenous growth , which may be 
said (although semantically odd) to have become a classic in new growth 
theory Y 

Standard endogenous growth model 

Y=AK 

Y gross domestic product 

K stock of broad capital (all reproducible inputs) 

4. Analysis 

As stated in the introduction, our aim is to gain insight into the long-term 
dynamics of economic growth from different types of growth theory . We will 
adopt a standard neo-classical model, an augmented neo-c1assical model with 
human capital, and a variant of new growth theory which emphasizes the im
portance of machinery investment. 

Abramovitz argues that physical capital played a more prominent role in the 
nineteenth century than today.lo Technical progress had a strong capital-using 
bias. Only in the twentieth century did intangible (human) capital come at the 
forefront. Within the framework of neo-c1assical theory the role of physical 
capital can be analysed by means of growth accounting. When measuring over 
'long swings ' II in the nineteenth century, Abramovitz finds the contribution 
of physical capital to American economic growth to be far greater than the 
contribution of technical progress (measured as the residual after subtracting 
the contributions of capital and labour) . After 1870 the accumulation of physi-
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cal capital became less dominant a source of growth, but its contribution re
mained important until the turn of the century. Only then did the picture arise 
that is familiar from modern growth accounts: a contribution of physical capi
tal to growth of about 20%.12 When Abramovitz adopts a periodisation that 
stretches over 'long periods'1 3 instead of 'long swings' his conclusion does 
not change: ' ... the sources of growth are quite at variance with the twentieth 
century results. It finds that the growth of capital intensity was a much larger 
source of labour productivity growth in the nineteenth century than in the 
twentieth.' 14 

We performed an analogous exercise in growth accounting to investigate 
whether the same conclusion can be drawn for the Netherlands in the period 
1850-1913. We approximated the increase of the labour force by using the 
growth rate of the population. Capital and labour were weighted with their 
average shares in national income.15 In dividing profit income between capital 
and labour, we opted for equal shares. 16 Table 2 presents the results. 

Table 2. Contributions to CD? growth, percentages per year, the Netherlands 
1850-1913 

1850-1913 

1850-1880 
1880-1913 

Capital 

42.7 % 

46.7% 
45 .2% 

Labour 

23 .3% 

15.8% 
27.9% 

Residual 

34.0% 

37.5% 
26.9% 

It is clear that the growth of the capital stock was the most important driving 
force behind the growth of GDP. This more or less confirms Abramovitz's 
view. The contribution of (raw) labour is in line with present-day results. The 
size of the residual, however, still leaves a considerable role for human capi
tal, disembodied technical progress, better resource allocation, etc. 

It may therefore be fruitful to include human capital accumulation in the 
growth accounts. We applied an augmented Solow model with human capital 
as an additional factor of production . In order to assess the weights for the 
factors of production we followed the same procedure as in the earlier growth 
account. The portion of profit income previously allocated to labour must now 
be assigned to human capital. In accordance with Mankiw, Romer, and Wei1 17, 
we determined the shares of raw labour and human capital on the basis of the 
wage differential between unskilled and skilled labour. The inclusion of hu
man capital in the growth accounting does not change the general picture: it is 
still mainly physical capital which 'causes' economic growth in the nineteenth 
century (table 3). It appears that the contribution of human capital was more 
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important than that of raw labour. Furthermore, the introduction of human 
capital squeezes the residual. 

Table 3. Contributions of physical capital, human capital, labour, and the 
residual to CD? growth, percentages per year, the Netherlands 1850-1913 

1850-1913 

1850-1880 
1880-1913 

physical capital human capital raw labour 

42.7% 

46.7% 
45.2% 

18.6% 

16.7% 
17.8% 

11 .6% 

7.9% 
13.9% 

residual 

27.0% 

28.7% 
23.0% 

If we extend the neo-c1assical framework in the direction of endogenous growth 
theories, one of the key insights is that capital accumulation influences techni
cal progress, and thereby long-term growth. Considering the results of the 
growth accounting exercises performed earlier, which directed attention to 
physical capital, it seems fruitful to apply a variant of endogenous growth 
theory. This will enable us to better assess the insights that growth theory 
might add to historical analysis. Therefore, we will review Arrow's extension 
of the standard neo-c1assical growth model and Romer's further elongation of 
this into the realms of endogenous growth. 1M In these models physical capital 
still plays the leading part, but intangible capital, i.e. knowledge, is introduced 
as a force working against decreasing returns to physical capital. Arrow's ba
sic statement is that labour productivity does not only depend on the size of 
the capital stock and an exogenously defined level of technology, but also on 
experience gained in the process of production. Investment generates changes 
in the environment of production that pose new problems. These problems are 
gradually solved by a mechanism of learning that is inherent in using the new 
machines and applying the new processes. This mechanism is referred to as 
'learning by doing' . Also, changes in the environment may stimulate people 
to find new ways of further improving the process of production. These fac
tors increase labour productivity over and above the effect of the investment 
itself. Consequently, part of the increase in labour productivity is no longer 
exogenous, but endogenous. 

Arrow stays within the boundaries of the Solow model by maintaining the 
assumption that 'learning' is a public good. The stock of knowledge existing 
in the aggregate economy is nonrival and nonexcludable. Individual entrepre
neurs may use it without costs and without depriving competitors the benefits 
of it. Therefore, labour productivity depends on experience gained from ac
tivities in the entire economy. The appliance of this knowledge may be re-
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garded as an externality to the individual company. At the company level, 
standard neo-classical theory is still valid . At the aggregated level, the effects 
depend on the size of the externality compared to the diminishing returns to 
capital. In standard economic theory no a priori reasons exist for believing 
one or the other is the larger. It depends on one's position in the discipline, on 
the arguments raised, and on the purpose of the study whether it is assumed 
that the externalities or the diminishing returns are the more important. In 
Arrow's view, the spillovers from the stock of knowledge do not compensate 
for the diminishing returns to capital. 

Romer took a small step that proved to be of importance. He assumed that 
the spillovers from the stock of knowledge are large enough to fully compen
sate for the decreasing marginal returns to capital. His arguments are partly 
based on historical experience. Growth rates were much lower in the past than 
they are at present. Thus, the process of economic growth seems to evolve in 
time. According to Romer technological development cannot be the only source 
of this, since poorer countries nowadays seem to grow slower than richer coun
tries, although the technological possibilities open to them ought to be the 
same. The growth of the stock of knowledge that is still partly brought about 
unintentionally (as a side effect of investment) is larger than the growth of the 
capital stock because.19 Decreasing marginal returns to physical capital are 
offset by these spillovers, and the process of economic growth has an endog
enous component. The bigger stock of knowledge in the rich countries ex
plains much of their better growth record relative to poorer countries. 

In the views expressed above, whether in Arrow' s version or in Romer's, 
the spillovers are interlinked with investment. It seems plausible that machin
ery investment is the key variable. Investment in infrastructural works and in 
buildings playa more modest role, since these capital goods are characterized 
by a much longer lifetime, large indivisibilities, and a slower rate of technical 
progress. Therefore, we expect the association between GDP growth and ma
chinery investment to be stronger than between GDP growth and other types 
of investment. Of course, other reasons may be put forward to explain this . 
For example, the rate of embodied technical progress will also be greater in 
machinery than in infrastructure and buildings. The structural changes in the 
economy that have occurred since the Industrial Revolution may have increased 
the relative importance of machinery investment in economic growth. Yet these 
arguments only strengthen our case: machinery investment ought to show a 
stronger association with economic growth per capita than infrastructural or 
building investment. If this phenomenon is not discernible, doubts may be 
raised against the notion that learning by doing effects are an important factor 
in economic growth. 
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De Long and Summers tried to prove that the expected relationship between 
machinery investment and income growth does in fact exist.20 We followed 
De Long's procedure in using new fixed capital formation (N), i.e. gross fixed 
capital formation minus retirements, since we intend to measure the change in 
physical capital in use.21 De Long regressed the average growth rate of ptr 
capita GDP [g(Y/P)] on the average new investment ratio (N/Y) with respect to 
machinery over 15-year periods. His results show a fairly strong association 
between GDP growth and machinery investment. 

We slightly adjusted De Long's periodisation to follow the Dutch business 
cycle more closely. 22 Since I5-year periods leave us too few observations for 
statistical analysis we also adopted a 5-year periodisation . The positive effects 
of new investment will be distributed over a period longer than one year. This 
suggests the adoption of a distributed lag model. Experiments with such mod
els did not yield unequivocally positive results, however. Consequently, we 
decided to follow De Long's procedure as closely as possible to enhance com
parability of methods. Analysis of the time series properties of the new invest
ment ratio with respect to machinery and the growth rate of GDP per capita 
showed that both series are stationary, thus permitting this regression analysis. 
Graph 4 shows the results of our calculations. Following De Long one would 
expect a strong positive association between growth in GDP per capita and the 
growth of the capital stock in machinery.23 The relationship with other forms 
of capital formation should be less pronounced. The picture for the Nether
lands in the nineteenth century, however, is unclear. Regressions with various 
specifications and over both long-run and short-run periods do not yield the 
close association one would expect according to De Long.24 Perhaps even 
worse from De Long's point of view is that machinery investment does not 
perform significantly ' better' or 'worse' than capital formation in buildings 
and infrastructure. A typical multiple regression over 5-year periods reads as 
follows: 

g(YIP) = 0.032- 0.537 (NM/Y)- 0.071 (N/Y)+ 0.282 (N/Y) 
S.E. = 0.018 0.608 0.726 0.711 R2=O.018;d.f.9 

Obviously, none of the coefficients on the components of total capital forma
tion is statistically significant at the 5% level. 

Various factors may be held responsible for this . In the first place, data re
lated problems may have blurred the picture. In our opinion this is not very 
likely. We meticulously constructed the data ourselves on a disaggregated level , 
which enabled us to employ the graphs in a configuration tailored to the re
quirements of our analysis (see section 2). The final series, as a constituent 
part of gross domestic expenditure, were also cross-checked against indepen-
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Graph 4. Relation between g( YIP) and (NIY), machinery, the Netherlands 1850-
1913 
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dent series of gross domestic product using the income and production ap
proaches.25 Moreover, it would require considerable and in our view implau
sible revisions of investment and GDP-estimates for the desired association to 
take shape. 
In the second place, and more interestingly from an analytical point of view, 
the relationship between the variables may not be linear or stable over time. 
For the twentieth century, indications are that the relationship between invest
ment in machinery and per capita GDP growth has indeed not been stable. 
Graph 5 presents the results of a recalculation of De Long 's procedure with 
Maddison's standardised estimates of capital stocks.26 We distinguish two re
gression lines, one for the pre-1950 data points (1870-1885 , 1885-1900, J 900-
1913, 1913-1929, 1929-1938, 1938-1950), and the other for the post-1950 
observations (1950-1965, 1965-1980). This is comparable to introducing a 
dummy variable (D) in the regression , which takes the value 1 for the period 
after 1950: 

g(Y /P) = 0.006 -
S.E. = 0.012 

0.008.D + 0.454 (NMIY) + 
0.014 0.324 

0.388 (NJY).D 
0.444R2= 0.551. dJ.: 22. 
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Graph 5. Relation between g(Y/P) and (NIY), machinery; sample of 6 coun
tries, 1870-1980 
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In graph 5, the pre- and post-1950 period can be seen to differ markedly. 
Firstly, the individual data points for the post-war period are closer to the 
regression line. This can also be read from the R2 of the regression, which rises 
from a mere 0.11 for the pre-1950 period to a robust 0.59 for the post-1950 
period . This means that in the post-war period new fixed capital formation in 
machinery is a much better explanatory variable of the growth of GDP per 
capita. 

Secondly, pre-1950 observations give the new fixed capital formation ratio 
(NIY) in machinery a coefficient of 0.454, whereas post-1950 graphs yield a 
much higher coefficient of 0.842. A possible explanation is that the Solow 
residual is both more important, and endogenously linked to machinery in
vestment. This seems to be in line with our view that learning by doing, gener
ated by machinery investment, has become more important a source of growth 
in the course of the twentieth century. 

Since we do not find a clear association between machinery investment and 
per capita income growth before the 1880s, one may wonder whether the im
portance of machinery investment in economic growth diminishes when we 
recede even further back into the nineteenth century. This is exactly the pat
tern that can be observed in graph 4. If a (tentative) regression line is drawn 
for the period 1880-1913, the seven data points that comprise this period are 
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relatively close to the line, rendering an R2 of 0 .72. Interestingly, the Y-coef
ficient or slope of the regression curve is 0.53, which is close to the slope of 
the international 1870-1950 regression line of graph 5. The data points for the 
preceding period, however, are randomly scattered. In the periods 1850-54 
and 1865-69 GDP per capita growth was much stronger than was to be ex
pected from machinery investment data; in contrast, the 1860-64 and 1875-79 
growth rates are much lower than forecast by the regression. 

More interesting than the obvious conclusion that history apparently mat
ters , is the explanation of how it exactly matters. At first sight, the remarks 
expressed above may seem to contradict our earlier statement that fixes capi
tal was more important a growth factor in the nineteenth century than nowa
days . They do not, however. In the period 1850-1880 the economic character
istics of the Netherlands changed dramatically. Through heavy infrastructural 
investment a national railway network was created, and important inland ship
ping and harbour facilities were built or improved. 27 Infrastructural invest
ment reached its peak in 1877, when it asked for 3.1 % of national income, and 
2.9% of the total labour force. 28 These infrastructural investments were capi
tal intensive and capital using, and obviously had no prolific effects on total 
factor productivity through learning by doing. They did have, however, both 
short-run and long-run effects on machinery investment. In the short run, 
machinery investment was crowded out by infrastructural investment, which 
was financed largely through government channels. In the long run, however, 
infrastructural capital formation paid off, as increased market integration 
modernised the Dutch economy and enlarged the profitability of machinery 
investment. 29 Only after industrialisation took off after 1890 did machinery 
investment became the main source of growth, both directly through labour 
productivity gains and indirectly, for example through learning by doing. 

5. Conclusions 

For the first time estimates of the stocks of physical and human capital in the 
Netherlands which stretch far back into the nineteenth century were used in an 
analysis of the long run characteristics of the process of economic growth. 
Exercises in growth accounting suggest that the dynamics of economic growth 
have evolved since the middle of the nineteenth century. For the twentieth 
century most growth accounts show a large 'residual' , the exact meaning and 
contents of which are still subject of debate. For the Netherlands in the period 
1850-1913 we found a relatively small residual; not the increase in total factor 
productivity, but physical capital turned out to be the most important con
tributor to economic growth. The application of an augmented Solow model 
with human capital as an additional factor of production did not radically 
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change the picture. While the contribution of human capital was larger than 
that of raw labour, physical capital remained the main driving force behind 
economic growth. 

Our further analysis focused on disaggregated capital, since the central propo
sition we examined is that possible extra growth inducing effects, for example 
through learning by doing, are strongly connected with machinery investment. 
In this respect we comply with strands of modern growth theory which em
phasize that endogenous determinants of economic growth are linked to physi
cal capital through spillover effects from the stock of knowledge. However, 
this proposition could not be confirmed unequivocally. In the Netherlands the 
growth inducing behaviour of machinery investment only emerged in the last 
quarter of the nineteenth century. Not before heavy infrastructural investment 
had enabled market integration and industrialisation, did the relatively strong 
association between machinery investment and GDP-growth, so familiar to 
twentieth century economists, begin to take shape. A comparison with panel 
data for a sample of OEeD countries showed that the link between machinery 
investment and economic growth intensified in the course of the twentieth 
century. 

Recapitulating, not until the second half of the 1890s did an increase in new 
fixed capital formation in machinery induce a rise in per capita income growth. 
It became a dominating force in productivity growth only after the Second 
World War. Although investment in physical capital was relatively more im
portant a determinant of growth in the nineteenth century, this mainly took 
the form of capital intensive and capital using structures, instead of techno
logically advanced, capital saving machinery and equipment. The relations 
between the determinants of growth themselves have a distinct hi storical di
mension. 

List of symbols 

Y gross domestic product 
P population 
K

j 
gross stock of physical capital of asset j 

N. new fixed capital formation of asset j 
J 

L labour 
A a constant, reflecting the technological starting position of society 
e~ exogenous rate at which technology evolves 
0: output elasticity of capital 
P output elasticity of labour 
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subscript j denotes types of assets: 

M machinery 

B buildings 

I infrastructure 

subscript t denotes time (years) 

prefix g denotes annual compound growth rate 
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1. Introduction 

The development of the Dutch economy during the twentieth century has been 
characterised by major changes in structure and substantial variations in growth 
rates . Some of these changes are similar to those in many other countries in 
Northwest Europe, such as the rapid increase in per capita income and produc
tivity during the 1950s and 1960s. However, other aspects of Dutch economic 
growth during this century are less common, for example its relatively good 
performance during the years of World War I , the dismal performance during 
the 1930s, the relatively high level of labour productivity, the decline in the 
comparative level of per capita income compared to neighbouring countries 
during the 1980s and the recent acceleration in per capita income growth. 

This paper applies a growth accounting approach to decompose the growth 
of real GDP between 1913 and 1994 into the contribution of labour, capital 
input and productivity growth. The growth accounting approach departs from 
the concept of a production function , in which the rise in real output is related 
to the growth in the number of persons employed, hours worked, the non
residental capital stock and the stock of human capital which originates from 
investments in education and research and development. 

In an earlier article we also included a growth accounting scheme for the 
Netherlands, but it only went back to 1950 and was of a cruder nature than 
what we provide here. ' Maddison (1991) applied a growth accounting ap
proach for six countries , including the Netherlands, which included a bench
mark year estimate for 1913.2 



200 BART V AN ARK AND HERMAN DE JONG 

In this article we provide growth accounting estimates on an annual basis 
since 1913. We partly rely on existing estimates, such as those on population 
and GDP growth since 1921. In other cases we apply new estimates, for ex
ample for GDP from 1913 to 1921, and employment and the non-residential 
capital stock for the whole period. 

We emphasise from the outset that our estimates are still of a tentative na
ture, but in our view these are the best which are available at present. The 
series which are required for a full scale growth accounting study still suffer 
from some important deficiencies. For example, until very recently there was 
hardly any quantitative information on the growth of the Dutch economy dur
i ng the period 1913 to 1921 except a crude esti mate of the growth of real 
national income from the Dutch Central Bureau of Statistics. We now make 
use of revised, but as yet unpublished, estimates on GDP which have been 
constructed in the framework of the project on the reconstruction of the his
torical national accounts of the Netherlands. The new estimates on the capital 
stock from Groote, Albers and De Jong require further scrutiny, in particular 
on the assumptions on asset lives and retirement patterns of the stock.3 We 
also include in our estimates of intangible capital an estimate of the R&D 
stock, but only from 1950 onwards. Finally, the national accounts estimates 
on GDP and employment for the war-period (1940-1945) as well as the 1950s 
and 1960s require substantial revision.4 We attach three appendices to this 
paper explaining our sources and procedures, and we invite other scholars to 
improve on these series where possible. 

Section 2 presents key measures on growth and comparative levels of per 
capita income and labour productivity for the economy as a whole and major 
sectors, which are compared with the average for eleven Northwest European 
countries and with the United States5 Section 3 quantifies the growth of labour 
and capital input, the latter being divided up into an estimate of physical and 
human capital input. It then goes on to deal with the change in total factor 
productivity. Here we also consider to what extent recent insights from the 
'new growth' literature affect our view of the growth path of the Dutch 
economy. Section 4 discusses some additional factors explaining the com
parative performance of the Dutch economy, which include the productivity 
performance by sector of the economy, the labour market situation in the Neth
erlands, capital intensity and factors relating to human capital and research 
and development. Section 5 summarises some of the main points which in our 
view have determined the growth process. 
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2. Growth performance in an international perspective 

Between 1913 and 1994 the Dutch economy experienced a somewhat faster 
growth of real GDP, but a somewhat slower growth in per capita income and 
labour productivity than on average in Northwest Europe. Table I shows that 
the annual compound growth rate of real GDP between 1913 and 1994 was 
3.0 for the Netherlands compared to 2.8 per cent for Northwest Europe. In 
contrast GDP per capita in the Netherlands grew at 1.8 per cent on average 
compared to 2.0 per cent for Northwest Europe. Labour productivity grew at 
2.6 per cent in the Netherlands versus 2.7 per cent in Northwest Europe. 

Table 1. Population, Gross Domestic Product, GDP per Capita and GDP per 
Hour Worked, 1913-1994 ( unweig hted ave rage of annual compound growth rates) 

Population Gross Domestic Product GOP per Capita GOP per Hour Worked 

Nether- NW- United Ne th e r- NW- United Nether- NW- United Ne ther- NW- United 

lands Europe& States lands Europe;' States lands Europea States lanJs Europea States 

191 3- 1994 1.14 0 .59 1.22 2.99 2.80 3.05 I.X3 2.00 I.RO 2.55 2.67 2.19 

191 3- 1929 1.47 0.54 1.42 3 .66 2. 16 3. 10 2. 16 1.42 1.66 3.23 2. 14 2.43 

191 3-192 1 1.46 0 .39 1.39 2.M -0.43 1.44 1.1 6 - 1.04 11.115 3.32 

1921-1929 I.4X 0.69 1.45 4.69 4.83 4.79 3. 17 3.95 3.29 3. 14 

1929-1947 1.1 9 0.59 0.94 0.52 1.37 2.37 -0.66 0.49 1.42 0.36" 1. 54" 2.5 I" 

1929- 1938 1.23 0.54 0.73 0.33 1.54 ·0 .59 -0.89 0 .80 - 1.31 0.26 1.28 1.55 

1938- 1947 1.1 5 0.63 1. 16 0.72 1.20 5.42 -0.43 II.! 8 4.22 0 .43" 1.74" 3.24" 

1947- 1973 1.29 0.83 1.48 5.07 4.X6 3.94 3.73 3.74 2.43 4.28' 4.41 < 2.74< 

1947-1960 1.36 0.87 1.72 5.30 5.20 3.54 3.X9 3.X5 1.78 4. 15< 3.90< 2.54< 

1960- 1973 1.22 0.79 1.23 4.R3 4.52 4.35 3.57 3.63 3.08 4.39 4.80 2.90 

1973- 1994 0.65 0.36 1.01 2.07 2.110 2.49 1.42 1. 59 1.47 2.3X 2.32 1.08 
1973- 1979 0.73 0 .2 1 1.01 2.68 2.26 2.X3 1.93 2.05 I.RO 3.45 2.X I 1. 54 

1979- 1987 11.S5 0.24 1.01 1.22 2.01 2.56 0.67 1.74 1.53 2.56 2. 16 0.X2 

1987-1994 0.69 0.61 1.00 2.54 1.76 2.13 1.83 1.1 3 1.1 2 1.50 2. 10 1.00 

" Includes Austria, Belgium, Denmark, Finland, France, Germany, Netherlands, Nor-
way , Sweden, Switzerland and the UK 

h End year is 1950 
, Beginning year is 1950 
Sources: Population , GOP, GOP per capita and productivity for the Netherlands, see 
Appendix Tables A and C. Northwest Europe (except Netherlands) and USA from: A. 
Maddison, Dynamic Forces in Capitalist Development (Oxford, 1991) ; A. Maddison , 
Monitoring the World Economy, 1820-1992 (Paris, 1995) and A. Maddison, ' Macro
economic Accounts for European Countries', in B. van Ark and N.F.R. Crafts (eds.), 
Quantitative Aspects of Postwar European Growth (Cambridge, 1996). With 1992-
1994 updates on working hours from OECD, Employment Outlook, July 1995. 
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Table 2. CDP per Capita and CD? per Hour Worked, /913-/994 

Netherlands as a Netherlands as a 
% of NW-Europe" % of the USA 

GDP per GDP per GDP per GDP per 
Capita Hour Capita Hour 

1913 Ito 124 71 73 
1929 123 147 77 83 
1938 106 134 80 74 
1950 102 115 59 53 
1960 toO 118 69 62 
1973 100 112 74 75 
1979 100 114 74 82 
1987 91 118 69 95 
1994 96 113 73 98 

a Includes Austria, Belgium, Denmark, Finland, France, Germany, Netherlands, Nor
way, Sweden, Switzerland and the UK 
Note: In contrast to Maddison, Monitoring the World Economy, who uses Geary-Khamis 
PPPs, GDP is converted by multilateral EKS PPPs for OECD countries in 1990 from 
OECD, Purchasing Power Parities and Real Expenditures: EKS Results, /990 (Paris , 
1992). 

Sources: See table 1. 

Table 2 shows that the Dutch advantage in the level of per capita income 
turned from a surplus of 10 percentage points over Northwest Europe in 1913 
into a shortfall of9 percentage points in 1987. The Dutch productivity advan
tage over Northwest Europe was 24 percentage points in 1913 but only 13 
percentage points in 1994. Compared to the United States, the Dutch economy 
showed only a slight improvement in terms of per capita income but a very 
large improvement in terms of labour productivity. 

The divergence between the comparative performance in terms of GDP and 
per capita income (and productivity) growth is due to one of the most constant 
factors of Dutch economic growth during the twentieth century, namely the 
rapid growth of the population. The annual compound growth rate of the popu
lation in the Netherlands for the period 1913 to 1994 as a whole was 1.1 per 
cent compared to 0.6 per cent for Northwest Europe. The Dutch population 
growth was therefore only marginally lower than the population growth in the 
United States. 
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Table 1 shows that the comparative performance of the Netherlands differs 
substantially over the subperiods. During the period 1913 to 1929 the Dutch 
economy fared substantially better than that of Northwest Europe. This can 
mainly be ascribed to the fact that the Netherlands stayed out of the First World 
War and actively benefitted from its neutrality. From 1913 to 1921 output rose 
at 2.6 per cent a year in the Netherlands whereas it declined at 0.4 per cent on 
average for Northwest Europe as a whole. By 1929 the Dutch economy had 
reached a per capita income level of 23 per cent above the Northwest Euro
pean average, and a productivity level which was 47 per cent higher than in 
Northwest Europe. 

Between 1929 and 1950 the Dutch advantage in per capita income and pro
ductivity over Northwest Europe virtually disappeared (see table 2). During 
the 1930s the economy was severely hit by the depression. The Netherlands 
stuck to the gold standard until 1936, which seriously affected competitive
ness on the world market. Per capita income during these years declined in 
absolute terms and productivity growth was very slow. During the period 1940-
1945 the Dutch economy was negatively affected by the war and the German 
occupation, which explain the further decline in per capita income of 0.4 per 
cent a year between 1938 and 1947.6 

Between 1947 and 1973 the Dutch economy grew somewhat faster than in 
the other Northwest European countries, but because of the rapid rise in popu
lation and employment, per capita income and productivity did not accelerate 
beyond the Northwest European growth rate. The period after 1973 showed a 
strong slowdown in growth, but in contrast to Northwest Europe as a whole, 
the slowdown was particularly severe during the first half of the 1980s rather 
than during the 1970s. Since 1987 the Netherlands has shown a significant 
acceleration in real GDP and per capita income growth, but productivity growth 
has slowed down even further. 7 

3. Accounting for output, factor inputs and productivity 

Real Output 
Table 3 shows that the Netherlands has had two periods of rapid growth in real 
GDP since 1913. The first was the period from 1921 to 1929, and the second 
from 1947 to 1973. In contrast, real output growth was extraordinary slow 
during the period 1929 to 1938 and from 1979 to 1987. 
The table also shows the corresponding estimates of GDP in current prices 
and the implicit deflator. On average, prices have risen at 4 per cent over the 
period as a whole. The period 1921-1938 has been a deflationary period. Prices 
rose relatively rapidly between 1913 and 1921 (9 per cent per year on aver
age), between 1960 and 1973 (6.5 per cent) and between 1973 and 1979 (7.4 
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Table 3. Annual Compound Growth Rates of GDP in Current and Constant 
Prices and the GDP Deflator, 1913-1994 

Real Gross Gross Domestic GDP 
Domestic Product in Deflator 
Product Current Prices 

1913-94 2.99 7.13 4.02 

1913-29 3.66 6.69 2.92 
1913-21 2.64 11.95 9 .08 
1921-29 4 .69 l.67 -2.89 

1929-47 0.52 4.00 3.46 
1929-38 0.33 -1.92 -2.24 
1938-47 0.72 ID.27 9.49 

1947-73 5.07 10.50 5. 17 
1947-60 5.30 9.33 3.82 
1950-60 4.61 8.44 3.66 
1960-73 4.83 1l.69 6.54 

1973-94 2.07 6.09 3.93 
1973-79 2.68 10.24 7.36 
1979-87 1.22 4.24 2.98 
1987-94 2.54 4.73 2.14 

Source: Real GOP, see table l. GOP in current prices 1913-1 921 provided by J.P. 
Smits; 1921-1948 from C.A. van Bochove and T.A. Huitker, 'Main National Accounting 
Series, 1900-1986' , CBS Occasional Paper, No. 17 (CBS, The Hague, 1987); from 
1948 onwards from national accounts . 

per cent) . Price increases have been very moderate since 1979 and in particu
lar since 1987. 

Labour Input 
Diagram 1 shows that the rapid growth of the population in the Netherlands 
was accompanied by a rapid increase in employment except between 1913 
and 1929 and between 1979 and 1987. Especially during the second half of 
the 1930s and since the mid 1980s employment grew faster than the popula
tion. However, much of that acceleration in the growth of persons employed 
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Diagram l. Growth of Labour Supply, Netherlands, 1913-95 (1913 = 100) 
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was no more than a catch-up process to account for the continuously rising 
share of the population of working age (between 20 and 64 years old) in par
ticular since the mid 1960s. 
The rise in total labour input, that is the total number of hours worked, was 
much slower than that of persons employed because of the continuous decline 
in the number of working hours per person throughout the century. Diagram 1 
shows that the total number of hours worked in the Netherlands fell somewhat 
between 1913 and the mid 1920s, dropped rapidly during the mid 1930s and 
showed a continuously falling trend from the mid 1960s until the mid 1980s. 
Since 1987 the total number of hours has slightly increased. 

The two factors associated with the trends in employment and working hours 
are the relatively late rise in the participation of women in the labour force, 
and the decline in the number of hours worked per person. In 1950 the average 
participation rate, defined as the share of the labour force in the total popula
tion aged from 15 to 64 years, was 76 per cent for the eleven Northwest Euro
pean countries ; by 1994 it was 72.5 per cent.s Table 4 shows that the corres
ponding figures for the Netherlands were much lower. Labour force 
participation declined between 1913 and 1960, but increased between 1960 
and 1994 primarily because of a rapid rise in the proportion of women in the 
labour force by 18 percentage points from 22.3 to 40.7 per cent. During the 
same period, the participation rate of men dropped due to the introduction of 
early retirement schemes and the rapid increase in the number of people who 
received disability benefits, in particular during the 1970s and 1980s. 
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Table 4. Shares of Population in Working Age, Labour Force Participation 
and Female Participation in Labour Force, Netherlands, 1913-1994 

Population Labour Force Female 
20-64 years as % of Total Labour Force 

as % of Total Population as % of Total 
Population 15-64 years Labour Force 

1913 50.5 65.0 23.9· 
1921 51.8 64.4 
1929 53.5 63.3 24.0b 
1938 55.5 61.9 
1950 55.0 61.7 24.4 
1960 53.1 60.6 22.3 
1973 54.5 62.4 26.6 
1979 56.7 62.2 29 .6 
1987 60.5 64.1 37.3 
1994 62.5 70.2 40.7 

" 1909 
b 1930 
Source: See appendix table A.2 and CBS, Vijfennegentig jaren slatisliek in tijdreeksen, 

1899-1994 (Den Haag, 1994). 

Annual hours worked per person employed in the Netherlands fell dramati
cally between 1913 and 1921. The standard working week declined from about 
60 hours in 1916 to 48 hours in 1920, and then remained fairly constant until 
1960. From 1960 to 1975 a further decline from 48 to 40 hours per week 
occurred, explaining the decline by 300 hours per person per year over that 
period, which was not very different from that in other Northwest European 
countries. However, the 25 per cent fall in working hours per person in the 
Netherlands between 1973 and 1994 was much bigger compared to the aver
age decline of 12 per cent for Northwest EuropeY This was partly due to a 
slightly higher sickness rate in the Netherlands compared to surrounding coun
tries. However, more important was the greater incidence of part-time work of 
men and in particular women. In 1992 almost three quarters of jobs of less 
than 35 hours per week were held by women. In addition, agreements on 
worktime sharing schemes between Dutch government, employers and unions 
during the 1980s led to a reduction of the standard working week to 38 hours. 
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Input of Tangible and Intangible Capital 
Table 5 and diagram 2 show the development of the physical capital stock, 
excluding dwellings, since 1913. The table also includes estimates of capital 
intensity and the capital output ratios. The new capital stock estimates are 
obtained from Groote, Albers and De JonglO, and are based on the perpetual 

Table 5. Annual Compound Growth Rates of Non-Residential Capital Stock, 
Capital Intensity and Capital-Output Ratios, 1913-1994 

Non Residential Capital Stock Change in Change in 
Capital Capital-

Total Structures Equipment Stock Output 
per Hour Ratio 

1913-94 3.48 3.33 3.79 3.05 0.48 

1913-29 2.56 1.97 3.78 2.13 -1.06 
1913-21 1.27 0.40 3.14 1.94 -1.34 
1921-29 3.87 3.57 4.42 2.32 -0.79 

1929-47 1.54 2.37 -0.33 0.37 1.01 
1929-38 3.62 4.00 2.92 3.55 3.28 
1938-47 -0.51 0 .77 -3.48 -2.72 -1.21 

1947-73 5.91 5.12 7 .61 5.38 0.80 
1947-60 5.92 4.70 8.73 5.31 0.58 
1950-60 6.09 4.86 8.77 5.63 1.42 
1960-73 5.90 5.54 6.50 5.45 1.02 

1973-94 2.91 3.00 2.76 3.22 0.82 
1973-79 3.85 4.00 3.60 4.34 1.14 
1979-87 2.31 2.87 1.35 3.66 1.07 
1987-94 2.80 2.31 3.67 1.76 0 .26 

Notes: The estimates for the capital stock are based on the perpetual inventory method, 
using assumptions on asset lives and scrapping which are standardised across OECD 
countries and obtained from A. Maddison, 'Standardised Estimates of Fixed Capital 
Stock: A Six Country Comparison ', in A. Maddison, Explaining the Economic Per-
formance of Nations. Essays in Time and Space (Aldershot, 1995). 

Source: See P.O. Groote, R.M . Albers and H.J . de Jong, 'A Standardised Time Series 
of the Stock of Fixed Capital in the Netherlands, 1900-1995', Research Memorandum 
GD-25 (Groningen Growth and Development Centre, 1996) and appendices A to C. 
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Diagram 2. Growth of Human and PhysicaL CapitaL Stock and CapitaL-Output Ratio 
(1913 = JOO; R&D Stock: 1950 = 100) 
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inventory method, making use of standardised assumptions on service lives of 
assets and scrapping patterns across GEeD countries (see appendix C). 

Non-residential capital stock between 1913 and 1994 increased at an average 
annual rate of 3.5 per cent. Between 1913 and 1929 it rose at a rate of 2.6 per 
cent per year, and it grew particularly rapidly from 1921 to 1929. The latter 
period was one of substantial industrial progress in the Netherlands (see also 
below). During the depression years of the 1930s the capital stock continued 
to increase rapidly, but in contrast to most other periods, the rate of growth in 
structures exceeded that of machinery and equipment. Between 1938 and 1947 
there was a certain amount of net capital destruction at 0.5 per cent per year on 
average, but much more for machinery and equipment (-3.5 per cent per year). 
This can be ascribed to war damage and delayed replacement of machinery 
and structures during the war-years. However, the estimates of war damage 
are substantially lower compared to earlier figures . According to official gov
ernment estimates immediately after the war, 28 per cent of industrial capital 
goods and 18 per cent of agricultural capital stock was destroyed. According 
to van Zanden and Griffiths the destruction of industrial capital goods ac
counted for 17 per cent and agricultural stock for 9 per cent of the prewar 
stock. I I The present estimates suggest that the 1946 stock of gross non-resi
dential capital was only 7 per cent below the stock in 1938. Groote, Albers and 
De Jong suggest that the war damage due to destruction was 8.6 per cent of the 
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1938 stock.'2 These findings also show that the capital stock had again reached 
the level of 1938 by 1948. 

For the period 1913 to 1950 as a whole we find a compound growth rate of 
non-residential capital stock of2.3 per cent. This is close to Maddison's proxy 
estimate of 2.4 per cent, which he arrived at by simply assuming the capital 
stock to move parallel to real GDP.i3 

During the early postwar decades, growth of the non-residential capital stock 
accelerated strongly, especially in machinery and equipment, but growth slowed 
down after 1973 and even more so after 1979. Since 1987 the growth in ma
chinery and equipment has accelerated again. 

Table 5 shows that the movement of the capital-output ratios has not been 
constant during this period (see also diagram 2). For the period as a whole it 
rose at 0.5 per cent a year. It declined during the period of rapid growth from 
1913 to 1929, but it increased during the other rapid growth period from 1947 
to 1973. During the first half of the thirties the capital-output ratio showed an 
excessive increase due to the decreasing level of GDP. Since 1973, the capi
tal-output ratio has continued to increase, even though the rise has slowed 
down since 1987. 

The movement of the capital stock per hour worked gives an indication of 
the rate of capital deepening of the economy. For the period as a whole we 
found an annual compound growth rate of 3.1 per cent a year, but it was sub
stantially lower before World War II (except between 1929 and 1938, when 
unemployment rose quickly), and higher since 1947 (except for the latest pe
riod when employment increased rapidly) . The rapid growth of the capital 
stock after 1945 went together with a significant increase in capital intensity. 
In contrast to what has been suggested earlier, also by ourse\ves I4

, we find 
that capital deepening already started during the 1950s and not only since 
1960 when real wages began to rise. 

The recent literature on economic growth has emphasised the importance of 
investments in intangible capital, which includes investment in education ('hu
man' capital) as well as in research and development, in accounting for eco
nomic growth. IS Estimates on the amount of human capital that is included in 
labour are difficult to obtain over long periods. The best proxy presently avail
able is to measure the number of years of schooling of the population. We 
make use of Maddison's estimates for 1913, 1950, 1973 and 1992 of the aver
age number of years of primary, secondary and tertiary schooling per head of 
the popuJation.'6 After an adjustment for the increasing share of secondary 
and tertiary education (using weights of 1 for primary education, 1.4 for sec
ondary education; and 2 for tertiary education), it appears that the human capital 
content of the population improved at almost one per cent per year on average 
over the century (see table 6). The total stock of human capital , i.e. the weighted 
trend of education per person adjusted for the trend in the total number of 
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Table 6. Annual Compound Growth Rates of Education per Person and Total 
Stock of Human Capital, 1913-1992 

Total Number of Weighted Total Total 
Years of Primary, for Change in Employment Labour 

Secondary and Composition' Including Input 
Tertairy Education Schooling Including 
per Person (15-64) Schooling 

1913-92 0.75 0.93 2.23 1.37 

1913-50 0.55 0.64 1.93 1.47 
1950-73 0.79 1.03 2.49 1.46 
1973-92 1.08 1.39 2.50 1.06 

, The weights for secondary education were 1.4 times primary education and for 
tertiary education 2 times primary education. The increments in the number of years 
of education per person is multiplied by 0.6 to account for the part of educational 
improvements which is assumed to have no effect on growth of GDP. 
Sources: See Appendix C. Total Stock derived by correcting for the growth rate of 
employment with and without an adjustment for the fall in working hours. 

hours, increased at 1.4 per cent a year between 1913 and 1992, and was slightly 
higher for the period before 1973 than since, which was caused by the decline 
in the total number of hours worked. 

Another component of intangible capital concerns investment in R&D. A re
cent study of the Dutch Central Planning Bureau gives estimates of the invest
ment in research and development by the private sector, public research insti
tutes and universities since 1932.17 We converted the R&D investment into 
1990 guilders, and cumulated these assuming a service life of 15 years for 
each investment in R&D. During the period 1950-1973 the R&D stock grew 
at an exceptionally rapid rate of 12 per cent a year on average, but it needs to 
be emphasised that it started from very low levels at the end of the war. In 
1950 the R&D stock was less than 10 per cent of the replacement value of the 
stock of machinery, which had gone up to almost 25 per cent by 1973. The 
R&D stock has grown more slowly since 1973, and in particular since 1987 
(see also below). 

Labour Productivity and Total Factor Productivity 
Table 7 and diagram 3 show the development of labour and total factor pro
ductivity . Throughout the period under consideration labour productivity 



Table 7. Annual Compound Growth Rate of Real GDP, Factor Inputs and Total Factor Productivity, Netherlands, 1913-1994 » 
() 
() 

Gross Persons Hours per Labour Productivity Human Physical Stock of Total Factor Productivty 0 
Domestic Employed Person Capital Capital Research C 

Z 
Product GDP per GDP per Stock Stock and Deve- without with with human -l 

Person Hour lopment human capital human capital Z 
Employed Worked and R&D and R&D capital and R&D 0 

"I1 

1913-1994 2.99 1.27 -0.83 1.70 2.55 1.38 3.48 1.59 1.21 
0 
;;0 

tTl 
1913-1929 3.66 1.31 -0.88 2.32 3.22 1.06 2.56 2.35 2.13 () 

1913-1921 2.64 1.12 -1.76 1.50 3.29 -0.03 1.27 2.47 2.26 0 
Z 

1921-1929 4.69 1.51 0.00 3.14 3.14 2.16 3.87 2.22 1.99 0 
3::: 

1929-1947 0.52 1.30 -0.13 -0.76 -0.64 1.81 1.54 -0.46 -0.76 n 
1929-1938 0.33 0.14 -0.08 0.18 0.26 0.70 3.62 -1.20 -1.44 0 
1938-1947 0.72 2.46 -0.18 -1.70 -1.53 2.93 -0.51 0.28 -0.03 ;;0 

0 

1947-1973 5.07 1.40 -0.89 3.61 4.54 1.49 5.91 11.79 2.72 2.33 1.74 
:E 
-l 

1947-1960 5.30 1.15 -0.57 4.11 4.70 1.52 5.92 12.41 2.83 2.47 1.85 :I: 
1950-1960 4.61 1.18 -0.73 3.39 4.15 1.47 6.09 12.35 2.14 1.75 1.13 
1960-1973 4.83 1.66 -1.21 3.12 4.39 1.46 5.90 11.18 2.61 2.19 1.63 

1973-1994 2.07 1.05 -1.33 1.01 2.38 1.11 2.91 3.18' 1.40 0.82 0.67 
1973-1979 2.68 0.92 -1.38 1.74 3.16 0.88 3.85 4.79 1.93 1.35 1.11 
1979-1987 1.22 0.56 -1.85 0.66 2.56 0.03 2.31 2.54 1.42 0.87 0.74 
1987-1994 2.54 1.73 -0.69 0.79 1.50 2.55 2.80 2.29b 0.92 0.31 0.20 

' 1973-92: b 1987-92 
Note: 'Human capital stock' is [he average number of years per person , weighted for composition , and adjusted for the trend in labour input. TFP 'without human capital and R&D' only takes 
into account total hours worked and the non-residential capital stock using factor shares as weights. TFP 'with human capital' takes into account total hours worked and 0.6 of the rise in total 
years of education (adjusted for the trend in working hours) which are weighted at the labour share, and the non-residential capital stock weighted at the capital share. TFP 'with human capital 
and R&D' is deri ved as TFP 'with human capital' with taking into account the change in the R&D stock using a weight of 0.05 on top of the average factor share. The laller weight is based 
on a calculation of the TFP elasticity to domestic R&D (0.07) from B. Minne, 'Onderzoek, ontwikkeling en andere immateriele investeringen in Nederland', Onderzoeksmemorandum No. 
116 (Centraal Plan Bureau. 1995),76. The TFP indices are calculated according to a translog index , using average factor share for each current year and the preceeding year. 

IV 

Sources: see Appendix Tables A to D. 
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growth in terms of GDP per hour has been more rapid than that of GDP per 
person employed due to the decline in the number of hours worked per person. 
Table 7 shows that the gap grew especially large during the period 1913 to 
1921 and from 1960 to 1987. Labour productivity grew most rapidly during 
the period 1947 to 1973, followed by the period 1913 to 1929 and only then 
by the period 1973 to 1994. In fact, labour productivity growth since 1987 has 
been less than half that of the productivity growth during the period 1913-
1921 when the rise in GDP was approximately the same. 

Diagram 3. Labour and Total Factor Productivity, Netherlands (1913 = 100) 
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Total factor productivity calculations can be made on the basis of dividing the 
growth in output by a weighted average of the growth rates of the individual 
inputs. Table 7 and diagram 3 show three concepts of total factor productivity. 
The first two are essentially based on a traditional 'Solow' model, which as
sumes that the economy is characterised by constant returns to scale. I S As
suming a perfect market, this implies that the weights for labour and capital 
input can be approximated by the share of labour and capital compensation in 
total GDP at factor cost. Appendix Table C shows that, after adding an im
puted compensation for labour by self employed persons, the factor share of 
labour rose from 50 per c~nt in 1913 to 65 per cent in 1938, and to its highest 
level of 72 per cent in 1978. Since then the labour compensation share de
clined to around 66 per cent since the mid 1980s. Using factor shares as weights, 
value added per combined unit of labour and physical capital increased at 1.6 
per cent over the period 1913 to 1994 as a whole. This is about 1 percentage 
point slower than the growth of GDP per hour worked, which accounts for the 
contribution of physical capital to growth. The contribution of the accumula-
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tion of human capital accounts for another 0.4 percentage points. Most strik
ing is that the differences between the TFP growth rates for the period since 
1973 and the periods 1913-1929 and 1947-1973 are much bigger with than 
without the adjustment for human capital investment. Compared to the period 
1913 to 1929, the TFP growth rate with education for the period 1973-1994 
was less than half, and compared to the period 1947 to 1973 it was only one 
third. 

The third concept of TFP can be related to recent models of economic growth 
which relax the assumption on constant returns to scale. The assumption is 
that in particular technical change creates significant spillover effects so that 
the economy can continue along a path of continuous growth instead of reach
ing a 'steady state' as predicted by the traditional models. 19 One version as
sumes that such increasing returns originate primarily from investment in R&D, 
and that the effect on the growth of output can be determined on the basis of 
the output elasticity of investment in R&D. Using Minne, the effect of the 
accumulation of R&D on output was put at 5 per cent, which was added on top 
of the factor shares for labour and capital mentioned above.20 Table 7 shows 
that the investment R&D accounted for another 0.6 percentage points of the 
TFP growth from 1947 to 1973 and 0.15 percentage points of TFP growth 
from 1973 to 1994. 

4. Explaining Underlying Causes of Variation in Growth Performance 

In this section we will take a closer look at factors which may explain the 
variation in the long term performance of the Dutch economy. Below we fo
cus on the behaviour of structural factors such as on employment shares, pro
ductivity, labour, capital investment and investment in human capital and R&D, 
and put it where possible in a comparative long run perspective. 

Sectoral Performance 
The productivity record for the economy as a whole can be related to the com
parative performance of the individual sectors of the economy and to changes 
in the output and employment shares of these sectors in the total economy. 
Table 8 shows the change in the employment structure of the Dutch economy 
during the twentieth century. Table 9 presents real output and productivity 
growth rates for two commodity sectors, agriculture and manufacturing, since 
1913. 

Productivity in agriculture has risen throughout the period, and growth was 
especially rapid during the period 1950 to 1973. During this period the num
ber of regular workers in agriculture declined from almost 600 thousand to 
less than 300 thousand. At the same time, the production process in agricul-
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Table 8. Sectoral Shares of Employment in the Total Economy of the Nether
lands, 1909-1992, in percentages 

Agri- Manufac- Other Market Non-Market 

culture turing Industry Services Services 

1909 28.4 24.2 9.5 37.9 
1920 23.7 24.8 9.2 42.3 
1938 20.2 24.2 8.1 47.5 
1950 13.5 27.9 11.1 26. 1 21.4 
1960 9.5 29.2 11.7 28.9 20.7 
1973 5.2 26.0 1 I. 1 31.1 26.8 
1979 5.0 21.8 10.7 33.2 29.9 
1987 4.9 18.6 7.4 35.1 34.0 
1992 4.4 17.7 7.1 37.9 32.9 

Note: labour input 1909-1920 refers to labour force; since 1938 to persons employed, 
except services ( 1950 and 1960) which refers to 'manyears'. 
Source: 1909 from CBS, Vijfennegentig jaren statistiek in tijdreeksen (Voorburg, 1994) 
1920 from G.P. den Bakker and W. van Sorge, ' Het onbenut arbeidsvolume in het 
Interbellum', Economisch- en Sociaal-Historisch laarboek, vol. 54, (1991) 212-240; 
1938 from G.P. den Bakker, J. de Gijt and S.J. Keuning, 'An Historical Social Ac
counting Matrix for the Netherlands', Review of Income and Wealth, vol. 40, no. 2, 
June) 994, ) 75-) 90 and G.P. den Bakker and J. de Gijt, Labour force data in a na
tional accounting framework. (Paper presented to the IARIW 23rd General Confer
ence, New Brunswick, Canada, 1994); 1950-1992 from B. van Ark, 'Sectoral Na
tional Accounts and Structural Change in Europe, ) 947 -1992' ,Research Memorandum 
GD-23 (Groningen Growth and Development Centre, 1995). To appear under the same 
title in B. van Ark and N.F.R. Crafts (eds.), Quantitative Aspects of Postwar Euro
pean Growth, CEPR, (Cambridge, 1996). 

ture strongly intensified and labour productivity increased by almost 7 per 
cent. Since 1973 the fall in the agricultural employment share was much more 
moderate even though real output growth accelerated compared to the earlier 
period. 

Although the share ofthe manufacturing sector in total employment remained 
rather stable during the prewar period and rose only slightly during the 1940s 
and 1950s, this sector was a driving force behind the growth of output and 
productivity throughout the period. Large branches within manufacturing were 
food processing (food products, beverages and tobacco products), textiles, metal 
products and engineering. During the 1930s the latter two branches, which 
produced mainly capital goods, were hit severely by the depression. Never
theless, the period 1929-1938 witnessed an overall growth of output and pro
ductivity. Even for the 1938-1950 period as a whole output volumes in manu-
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Table 9. Real Output and Labour Productivity Growth in Agriculture and Manu
facturing, 1913-1992, annual compound growth rates 

Real Value Added Real Value Added 

per Person Employed 

Agriculture Manufacturing Agriculture Manufacturing 

1913-1929 2.1 4.9 1.8 2.7 
1913-1921 1.0 3.1 0.7 2.1 
1921-1929 3.2 6.8 2.8 3.3 

1929-1950 1.1 2.2 1.1 0.4 
1929-1938 1.3 2.5 1.0 1.8 
1938-1950 0.9 2.0 1.2 -0.6 

1950-1973 3.2 6.9 6.5 6.2 
1950-1960 3.5 7.6 6.0 5.9 
1960-1973 3.0 6.4 6.9 6.4 

1973-1992 4.3 1.3 4.0 2.1 
1973- 1979 3.6 0.0 3.3 1.9 
1979-1987 4.2 1.6 3.8 3.0 
1987-1992 5.2 2.3 5.1 1.1 

Sources and Notes: 1950-1992 from van Ark, 'Sectoral National Accounts'; 1913-
1950: for manufacturing from H.J . de Jong, De ontwikkeling van de Nederlandse 
industrie, 1913-1965 (Ph.D. thesis, forthcoming); 1913-1921: agricultural output pro
vided by J.P. Smits; agricultural output 1921-1950 from C.L.J. van der Meer and S. 
Yamada, Japanese Agriculture. A Comparative Economic Analysis (Routledge, 1990) 
and M. Knibbe, Agriculture in the Netherlands 1851-1950 (Amsterdam, 1993); agri
cultural employment are regular workers from C.L.J. van der Meer, 'Employment and 
Labour Input in Dutch Agriculture 1849-1986', Research Memorandum No. 221 (In
stitute of Economic Research, University of Groningen, 1987). 

facturing rose, but productivity performance was negative. This can be as
cribed to specific war-circumstances, such as obsolescence of machinery and 
equipment and lack of materials. At the same time, however, the relative price 
of labour was low, which may have stimulated labour intensive work practices 
shortly after the war. 

During the 1950s and 1960s growth rates of real output and productivity in 
manufacturing were very high. From 1965 onwards, however, employment in 
manufacturing declined in absolute as well as in relative terms, particularly in 
'traditional' industries like textiles and shipbuilding. Only in typical process
ing industries, such as basic chemicals, employment increased. After 1973 
labour productivity growth slowed down to an average of 2.1 per cent per 
year. 
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Table 10. Value Added per Person Employed in Agriculture and Manufac
turing, 1913-1992, (Netherlands as a % of UKfor 1913-38; Netherlands as % 
of GermanylFrancelUK and of the USA for 1950-92) 

France/Germany/UK= 100" 

Agri- Manufac-
culture turing 

1913 78 a 

1921 104 a 

1929 91 a 

1938 89 a 

1950 145 93 
1960 167 102 
1973 173 123 

1979 169 116 

1987 154 126 

1992 149 116 

, Netherlands as % of the UK only 

United States=100 

Agri
culture 

33 
40 
65 
74 

70 
80 

Manufac
turing 

38 
56 
82 
87 

83 
84 

Sources: The figures for the period 1913-1938 are based on two productivity compari
sons between Netherlands and the UK forthe years 1913: A. Burger, 'A Fi ve-Country 
Comparison of Industrial Labour Productivity 1850-1990', paper presented at semi
nar 'Comparative Historical National Accounts for Europe in the 19th and 20th Cen
turies' (N.W . Posthumus Institute, Groningen, 1994) and 1935: H.J. de Jong, De 
ontwikkeling van de Nederlandse industrie, 1913-1965 (Ph.D. thesis, forthcoming). 
The comparative productivity levels (1950-1992) are based on binary comparisons 
between each country and the United States. The average productivity for France, 
Germany and the UK is an unweighted average. See A. Maddison and B. van Ark, 
'The International Comparison of Real Product and Productivity', Research Memo
randum GD-6 (Groningen Growth and Development Centre, 1994) and Van Ark, 
'Sectoral National Accounts'. 

The main expansion in employment shares has taken place in the services 
sector, namely from 38 per cent of employment in 1913 to over 70 per cent in 
1992. Both market services (transport and communication, distribution and 
the financial sector) and non-market services (mainly health care, education 
and government) accounted for this rising share. However, the increase in 
productivity in the services sector was much slower than in agriculture and 
industry, which explains the lower productivity growth rates for the economy 
as a whole. 2 1 
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Another way to look at sectoral performance is to compare the level of out
put per person employed with that of neighbouring countries and with the 
United States. Table 10 confirms the view already outlined in table 2, showing 
relatively high productivity levels for the Dutch economy as a whole. The 
productivity advantage was biggest in the agricultural sector. After 1945 Dutch 
agriculture strongly specialised in relatively intensive activities such as cattle 
breeding, pigsfarming, poultry and horticulture. 

Already before the Second World War comparative productivity in manufac
turing was relatively high. In 1921 manufacturing output per person was on 
par with the UK level , and during the next two decades it stayed only about 10 
per cent below the UK level. The relatively good productivity performance in 
manufacturing during the 1930s was primarily due to a process of efficiency 
improvement rather than output expansion. Labour cost were comparatively 
high during the 1920s and 1930s, supported by the gold standard on which the 
guilder was based until 1936. As a result employers economised on labour to 
minimise losses, which led to a rise in average output per worker. 

After the war Dutch relative productivity in manufacturing strongly improved. 
The performance is even better on the basis of output per hour worked, as the 
average number of hours per person employed in manufacturing was lower 
than in surrounding countries. Much of the recent labour productivity advan
tage in manufacturing can be explained by its relatively strong concentration 
in capital intensive industries, in particular in basic chemicals.22 

Labour costs 
In section 3 we have seen that participation rates of the labour force have been 
relatively low in the Netherlands, at least until the 1980s. Apart from a rela
tively large number of people who were not part of the labour force, there 
have also been many involuntarily unemployed in the Netherlands. As shown 
in the first two columns of table 11, the unemployment rate in the Netherlands 
has been high compared to other countries during the 1930s, but in particular 
since 1973. Among other things the rapid growth of the Dutch population (as 
shown in table I) put considerable pressure on the labour market during times 
of sluggish growth.23 



218 BART V AN ARK AND HERMAN DE lONG 

Table 11. Average Unemployment Rates and Growth of Real Wages in the 
Netherlands and Northwest Europe, 1913-1994 

Average Unemployment Rate of Growth of Real 
as % of Labour Force Gross Hourly Wages 

Netherlands NW-Europe Netherlands NW-Europe 

1913-1929 2.9 1.8 l.7 
1913-1921 3.3 2.8 2.8 
1921-1929 2.4 4.4 0.8 0.6 

1929-1950 -0.1 0.9 
1929-1938 8.0 7.2 0.2 0.7 
1938-1950 -0.3 1.2 

1950-1973 2.2 2.1 6.2 5.0 
1950-1960 2.5 2.6 4.4 4.0 
1960-1973 1.8 1.7 7.6 5.9 

1973-1994 7.7 5.6 1.7 2.2 
1973-1979 5.6 3.5 4.1 4.2 
1979-1987 9.6 6.1 1.2 1.4 
1987-1994 7.6 6.7 0.2 1.4 

Note: NW European average for unemployment are unweighted averages for II coun
tries mentioned in table I; real gross wages (i.e. mostly hourly compensation of em
ployees including tax and premiums paid by employees and employers deflated by the 
consumer price index) are unweighted averages for to Belgium, Denmark, France, 
Germany, Netherlands, Norway , Sweden and the UK. Real wages for the period 1913-
50 are mostly industrial wages. 
Sources: unemployment rates from Maddison, Dynamic Forces except for 1913-1921 
from R.1. van der Bie, Een doorlopende groote roes. De economische ontwikkeling 
van Nederland (Amsterdam, 1995). Wages: 1913-38 for NW-Europe from lG. 
Williamson, 'The Evolution of Global Labor Markets since 1830: Background Evi
dence and Hypotheses ', Explorations in Economic History, vol. 32, no. 2, April (1995) 
pp. 141-196; 1913-50 for the Netherlands from P. Schrage, E. Nijhoff en P. Wielsma, 
' Inkomensontwikkeling van werkenden en werklozen in Nederland , 1913-1939 ', 
Tijdschrift voor sociale geschiedenis, vol. 15 (1989) pp. 347-394) and CBS, 
Vijfennegentig jaren statistiek in tijdreeksen, 1899-1994 (,s-Gravenhage, 1994); 1950-
94 from US Dept. of Labor, 1995. 

The open nature of the Dutch economy made wage constraints one of the 
major issues throughout this century . Already during the 1930s, wage restraint 
was seen as an important instrument to keep cost and price levels down. The 
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policy to stick to the gold standard required domestic deflation to maintain 
international competitiveness. Indeed the rise in real wages during the period 
1929-1938 was somewhat slower than in other northwest European countries, 
although it was not enough to offset the negative effects of an overvalued 
currency on the competitiveness of the Dutch economy. The policy of wage 
restraint was very succesful in the years immediately after the war. Real wages 
declined from 1938 to 1950 by 0.3 per cent per year on average.24 The low 
wage levels are an important factor explaining the low levels of labour pro
ductivity immediately after the war. Labour was cheap and abundant, and there 
was no incentive for employers to economise on this production factor, unlike 
the situation in the thirties. Furthermore, international competitiveness was 
strenghtened by a twofold devaluation of the guilder vis-a.-vis the dollar, in 
1944 and 1949. 

Table 11 shows that wage restraint policies during the first two decades 
after 1950 did not result in comparatively lower rates of real wage increases. 
Dutch real wages increased at a rate just above the Northwest European aver
age during the 1950s and surged ahead of the Northwest European average 
during the 1960s. On the other hand the reduction in wage growth after 1979 
is remarkable. During the most recent period, 1987 to 1994, real wage growth 
in the Netherlands was only 0.2 per cent compared to 1.4 per cent for North
west Europe, which substantially strengthened the cost competiti veness of the 
Dutch economy. 25 

Capital Intensity and Total Factor Productivity 
Capital formation is a necessary condition for economjc growth. In recent 
models of economic growth it has received renewed attention, given the rec
ognition of possible increasing returns on investment, in particular in human 
capital such as education and R&D. Table 12 shows that non-residential capi
tal has accounted for by far the largest share of investment. In 1921 the share 
of investment in non-residential capital was as high as 18.5 per cent of GDP, 
compared to a mere 2.8 per cent for investment in human capital. The ratio of 
investment to GDP then fell back to 12 per cent in 1947, rose again to 17 per 
cent in 1960 and stabilised at 15 per cent of GDP since the late 1970s. In 
contrast, the GDP-intensity of investment in education and R&D have shown 
a continuous rise until the late 1970s. In 1979 the investment-output ratio of 
education and R&D together was over half that of the physical investment 
output ratio . 
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Table 12. Intensity of Investment in Non-Residential Capital Stock, Education 
and R&D, and the Stock of R&D, Netherlands 1913-1992 

Intensity (Investment as % of GDP) Stock (1990 min. DFL) 

Non- Education Research and Non- Research 
residential Development residential and 

Capital Capital Development 

1913 12.8 97,841 

1921 18.5 2.8" 108,197 
1929 14.6 3.5" 146,565 
1938 13.5 3.3" 0 .2 201,849 
1947 1 1.8 2.6" 0.5 192,833 778 
1960 17.3 4.5" 1.5 407,059 4,189 
1973 16.1 6.6 1.9 857,484 19,166 
1979 14.8 6.5 1.9 1,075,500 75,977 

1987 15.2 5.2 2.3 1,290,972 123,005 

1992 15.0 4.6b 1.9 1,492,323 137,736 

a includes fixed investment (mainly structures) in education. 
h 1991 
Note: Investment in education from 1921 to 1960 includes fixed investment, and from 
1973 onwards only current expenses. Research and Development refers to R&D by 
private firms, (semi-)public reserach institutes and universities. R&D stock is obtained 
on the basis of cumulating investment in R&D from 1931 onwards (deflated at GDP 
deflator) assuming a 'service life ' of 15 years. 
Sources: Investment in non-residential capital stock from Groote, Albers and De long , 
'A Standardised Time Series' Investment in education and R&D from Minne , 
'Onderzoek, ontwikkeling'. For calculation methods of stock see appendix B. 

Table 13 shows that our estimates suggest a relatively high level of capital 
intensity in the Netherlands compared to other countries. In 19] 3 the replace
ment value of the capital stock per working hour in the Netherlands was 1.65 
the level in the UK, though it was only 36 per cent of the level of capital 
intensity in the USA. In 1950 capital intensity in the Netherlands was still 
some 30 per cent above the average for France, Germany and the UK, but it 
declined over time because of the rapid increase in capital intensity in particu
lar in France and Germany. 
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Table 13. Capital Intensity and Total Factor Productivity as a Percentage of 
the Averagefor France/Germany/UK (before 1950: only UK) and the United 
States, 1913-1 992 

Capital Stock per GDP per Total Factor 
Hour Worked Hour Worked Productivity 

as % of as % of as % of as % of as % of as % of 
France/Ger- USA France/Ger- USA France/Ger- USA 
many UK' many/UK" many/UK' 

1913 166 a 36 88 a 73 75 a 99 
1929 170 a 36 116 " 83 99 " 113 
1938 214 a 38 109 " 74 87" 99 
1950 131 34 115 53 106 74 
1960 153 47 114 62 100 78 
1973 132 71 108 75 99 83 
1979 124 80 107 82 101 88 
1987 122 95 110 95 104 96 
1992 115 b 93 106 97 102 99 

" on I y UK; h France and Germany refer to 1991. 
Note: For the calculation of TFP levels, we made use of proximate shares for labour 
and capital, i.e. 0.7 and 0.3 respectively. 
Sources: Capital stock figures for the Netherlands from Groote, Albers and De long, 
'A Standardised Time Series'; see also appendix B. For France, Germany, UK and 
USA from Maddison, 'Standardised Estimates'. GDP per hour, see table 2. 

The exceptionally high level of capital intensity in the Netherlands deserves 
some further consideration. One area of concern might be the measurement 
procedure of the capital stock. In developing the capital stock estimates ac
cording to the perpetual inventory method, Groote, Albers and De Jong fol
lowed Maddison26 in assuming that non-residential structures last 39 years 
and machinery and equipment last 14 years. These were standardised esti
mates which were assumed to be the same across the six countries in Maddison's 
sample (France, Germany, Japan, Netherlands, UK and USA). The compara
tive figures for capital intensity would be affected if the actual lifetime of 
assets differs across countries. Further research will be required to assess the 
evidence on asset lives. 

Unfortunately it is not possible to make reliable comparisons of capital in
tensity across countries for the pre-1950 period on the basis of alternative 
measures. From the scanty evidence we have, we may conclude that the Dutch 
manufacturing sector has been characterised by branches with a relatively high 
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capital intensity. For example, evidence from the Dutch Census of Establish
ments (1930) and the British Census of Production of 1930 reveal higher lev
els of installed horse-power per worker in most Dutch manufacturing branches 
compared to British, especially in food processing .27 After 1960 the nature of 
Dutch manufacturing changed extremely fast through the upsurge of very capi
tal intensive branches like basic chemicals and oil refineries and the simulta
neous decline of labour intensive branches like textiles. Clearly, a further break
down of capital stock aggregates is required to get a better insight in (the 
change in) capital intensities between branches. 

The high comparative level of capital intensity finds its counterpart in high 
levels of value added per person. To measure the effect of changes in capital 
intensity on labour productivity over time and between countries, one requires 
estimates of total factor productivity. This is shown in columns 5 and 6 of 
table 13. Here we can see that the Dutch productivity levels compared to the 
neighbouring countries are lower than the comparative levels of labour pro
ductivity shown in columns 3 and 4. In 1913 the TFP level of the Dutch 
economy was at 75 per cent of the UK level, which went up to 99 per cent in 
1929. After the Second World War, the Dutch TFP level was somewhat above 
the average of France, Germany and the UK, but was otherwise fairly similar 
during the subsequent period. 

The explanation for the comparatively high level of capital intensity in the 
Netherlands remains an important issue for further research. In the long term, 
relative factor prices may have pushed the economy onto a path of capital 
deepening, but the relation with relative wage levels needs further clarifica
tion. Van Zan den and Griffiths, for example, suggested that the abundant sup
ply of labour during the 1950s held wages down .2R Employers therefore earned 
large profits which were reinvested , leading to a fall in the age of the capital 
stock and larger capital intensity. However, these causal links presuppose a 
consensus among employers and trade unions to exercise restraint in wage 
demands and make profits available for reinvestment. This may have been 
characteristic for the 1950s, but it cannot be extrapolated to the whole period 
studied. Furthermore, labour relations in the Netherlands were not very differ
ent from other Northwest European countries. 

We therefore believe that the relation between low labour costs and rapid 
increases in capital was a rather unique event of the early postwar period. By 
the end of the 1950s and especially during the 1960s real wage levels increased 
very rapidly, giving rise to further capital-deepening investment substituting 
labour for capital. The same process can be observed following the increase in 
hourly wages around 1920. 
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Human capital and Research and Development 
As mentioned above, investments in human capital and research and develop
ment have become more important throughout the period of economic growth 
in the Netherlands since 1913, but in particular since World War II. Table 14 
shows the strong rise of enrollment in secondary and higher education during 
the postwar period. An important feature of the Dutch education system is its 
early emphasis on vocational education. Already in 1938 more than 6 per cent 
of the population in the age group 0-19 years was enrolled in vocational edu
cation. This percentage increased rapidly after the Second World War, although 
there was an important shift from lower to medium vocational schooling dur
ing the 1980s. Presently most pupils stay in full-time schooling until their 
twenties. This implies that a relatively large part of the population has high 
and relatively broad vocational qualifications at the moment they enter the 
labour force. In this respect, Dutch manufacturing employees are even better 
qualified than those in Germany, as vocational skills in the latter country are 
primarily concentrated in the lower intermediate segment. 

Table 14. Pupils in General and Vocational Education as % of Population 5-
24 Years Netherlands, 1909-1991 

General Schooling Vocational Schooling 

Primary Secondary Universities Lower Medium Higher 
Schooling Schooling 

1909 38.7 
1920 37.7 2.7 1.1 
1930 38.8 4.0 0.4 4.1 1.2 
1938 35.8 5.5 0.4 4.1 1.4 
1947 35 .1 7.3 0.8 6.0 1.9 
1960 35.6 12.6 1.0 13.0 1.6 1.6 
1973 31.1 16.8 2.4 11.9 3.2 3.1 
1979 29.0 19.2 3.2 11 .5 4.0 4.2 
1987 32.4 19.3 4.1 6.8 11.3 4.9 
1991 33.9 18.8 4.6 5.5 12.2 6.1 

Note: Nurseries are excluded from primary education. Secondary general education 
includes special schools. From 1960 onwards vocational education includes parttime 
education. 
Source: CBS, Vijjennegentig jaren statistiek. 
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Table 15 shows the change in the distribution of educational achievements of 
the Dutch labour force since 1960. Between 1960 and 1971, a shift took place 
from employees with only basic education to those with lower intermediate 
education. During the 1970s and 1980s, a rapid shift occurred towards upper 
intermediate and higher education. Workers with technical skills contribute 
significantly to the quality of the manufacturing labour force in terms of flex
ibility (i.e. the ability of workers to perform a large range of activities) and 
reliability (i.e. their ability to increase the quality of products and the produc
tion process), which in turn has a positive effect on productivity29 

Table 15. Educational Distribution of the Dutch Labour Force, 1960, 1971 
and 1987 

1960 1971 1987 

Only basic education 56 40 17 

Lower intermediate education 33 40 23 
Upper intermediate education 7 12 40 

Higher education 3 9 21 

Note: lower intermediate education is lower vocational education and lower second
ary education (MULa and MA Va). Upper intermediate education is intermediate 
vocational and higher secondary education (HBS, Gymnasium, HA va, MBa and 
VWO) . Higher education is higher vocational education (HBO) and university. 
Source: 1960 and 1971 from population census; 1987 from CBS, revised estimates of 
the 'Enquete Beroepsbevolking 1987' in CBS, Sociaal-Economische Maandstatistiek , 
1990, no. 4. 

There has been some evidence that the Dutch activities in technological in
ventions were still rather small at the beginning of the century30, but table 12 
suggests that R&D intensities increased in course of the century, even though 
they remained lower than in other countries. For example, in 1981 the average 
R&D intensity for six Northwest European countries (France, Germany, Neth
erlands, Norway, Sweden and the UK) was 2.4 per cent compared to 2.0 per 
cent for the Netherlands. 

The impact of the relatively low expenditure on R&D on output growth in 
the Netherlands should not be exaggerated for a number of reasons. Firstly, 
part of the lower level of R&D intensity for the Netherlands is due to smaller 
expenses on the military sector than , for example, France and the UK. Sec-
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ondly, much of the Dutch R&D expenditure has been spent on basic science 
rather than on applied research, and was to a large extent absorbed by aca
demic institutions instead of by firms. Thirdly, business expenditure itself was 
concentrated in industries which were of a relatively low- or medium-tech 
nature, reflecting the composition of Dutch manufacturing output.3' Fourthly, 
about 70 per cent of business expenditure on R&D was concentrated in the 
five largest firms in the Netherlands. It were these firms which were primarily 
responsible for the recent decline in business R&D, as their share in 1992 had 
declined to about 55 per cent of business R&D. Finally, much of the technol
ogy used in the Netherlands is imported rather than developed through do
mestic R&D. This becomes clear, for example, from the increase in the ratio 
of expenditure on licenses to expenditure on domestic R&D from 23 per cent 
in 1970 to 47 per cent in 1991 . A test on the elasticity of total factor producti v
ity with respect to the investment in domestic R&D versus the investment in 
foreign R&D suggests for the Netherlands an elasticity of only 0.07 for do
mestic R&D versus 0 . 15 for foreign R&D Y The effect on Dutch productivity 
growth was the greatest for R&D expenditures in the USA (0.077) followed 
by Germany (0.04) . In conclusion, during the most recent decades investment 
in R&D in foreign countries had a greater effect on productivity growth in the 
Netherlands than investment in the country itself. 

The evidence so far suggests that human capital and R&D were not the 
decisive factors in explaining the relatively good productivity performance of 
the Dutch economy, even though high skills are a necessary requisite for good 
productivity performance in typical process industries such as chemicals. The 
clue for the rapid growth of labour productivity and the relatively high levels 
of value added per hour in the Netherlands since 1913 can be found in the 
relatively high levels of capital per hour worked. Table 13 shows that the level 
of total factor productivity in the Netherlands was not substantially higher 
than the average for France, Germany and the UK. 

5. The Main Features of Dutch Economic Growth Since 1913 

The major aim of this paper has been to detect the major forces behind the 
economic growth process in the Netherlands since 1913. We began by show
ing that in comparison to other countries in Northwest Europe, the level and 
growth of labour productivity in the Netherlands has been relatively high. 
Growth of per capita income has been slower, and the comparative per capita 
income level even fell behind the Northwest European average in the 1980s. 
In contrast to what is generally suggested, when looking at the century as a 
whole, the Dutch economy has not shown a very strong catch-up on the US 
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level in terms of per capita income though it did in terms of labour productiv
ity . 

As suggested in earlier studies, including our own}}, this paper confirms 
that the rapid growth of the population has been one of the fundamental forces 
underlying the rate of growth and change in structure of the Dutch economy 
during the twentieth century. Van Zanden and Griffiths stressed that high popu
lation growth stimulated infrastructural outlays, generated a relatively elastic 
and well-trained labour supply and a relatively large domestic market. Of course 
this is only part of the story. During periods of depression or stagnation, such 
as during the 1930s and the early 1980s, the large supply of labour acted as a 
drag on the economy, causing high unemployment levels and stagnating over
all productivity performance. 

Apart from the population factor, this paper shows that there were other 
forces explaining the growth performance of the Dutch economy which changed 
over time. During the period of the First World War and the early 1920s the 
Netherlands could take a lead over most of the Northwest European countries 
because the country had not been directly involved in the hostilities, and even 
benefitted from its position as a neutral country. The reduction in hours worked 
per person employed between 1913 and 1921 was compensated for by sub
stantial productivity increases. The Dutch economy grew especially rapidly 
during the 1920s. The capital stock increased rapidly and productivity growth 
rates were similar to those experienced during the early post-World War II 
period. 

This favourable development came to an end by the first half of the 1930s 
because of the world economic depression. Decreasing aggregate demand and 
a combination of inconsistent policies (monetary policy was directed at defla
tion whereas many domestic sectors were protected through import restric
tions, keeping up output prices) led to a decline in real output and a simulta
neous rise in cost levels. Combined with an ever increasing population this 
resulted in a negative growth of GDP per capita. As firms faced stagnating and 
falling demand, cost levels had to be reduced by efficiency gains. For instance, 
productivity in manufacturing increased still further, which suggests a process 
of rationalisation and even capital deepening. 

The main effect of the Second World War from an economic point of view 
was that it created a large disparity between the stock of capital and the size of 
the population. During the period 1938-1947 the Dutch population increased 
roughly at 1.2 per year on average but the capital stock fell by 0.5 per cent per 
year. This was unlike previous periods during which the capital stock increased 
much faster than the population . Relative prices of capital and labour changed 
substantially compared with the prewar situation. Between 1938 and 1950 
real wages fell by 0.3 per cent per year on average. In 1947 the level of 
labour productivity, which had fallen continuously during the war years, was 
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only 90 per cent of the 1938 level. The scope for labour productivity increases 
was therefore very high after 1945. 

During the 1950s growth was based on a rise in investment and technologi
cal change (TFP increased at between 1.1 and 2.1 per cent per year on aver
age, depending on the TFP concept chosen) and expanding labour input which 
was employed at relatively low costs. Investment in physical capital contin
ued to increase rapidly during most of the 1960s and the 1970s. The rising 
labour cost during the I 960s was associated with a strong fall in total hours 
worked, a fall in labour force participation rates and a rapid decline in annual 
working hours per person . During the 1970s the fall in total hours continued, 
but a moderate turnaround occurred during the 1980s mainly because of a 
rapid rise in part-time (female) labour. On the other hand early retirement 
schemes and generous social security schemes prevented labour input from 
expanding faster. These developments led to the expansion of the non-active 
population of working age. 

By maintaining relatively high levels of labour productivity in combination 
with a significant reduction in real wage increases since the early 1980s, the 
Dutch economy remained competitive. The high productivity levels were partly 
associated with the high level of vocational education of the Dutch labour 
force, but can be mainly explained by the capital-intensive nature of the Dutch 
economy compared to neighbouring countries. In terms of total factor produc
tivity performance, the Dutch performance has not been exceptionally high. 

The analysis in this paper, which covers some 80 years of economic growth 
in the Netherlands, clearly shows that economic retardation since 1973 cannot 
be seen as a return to a 'normal' growth path following the 'golden years' of 
the period 1947-1973. The estimates for the Netherlands suggest that if one 
leaves out the dismal performance of the Dutch economy during the period 
L929 to 1938, post-1973 growth was much worse than pre-1929 growth. Growth 
rates of real GDP, per capita income and productivity were all lower since 
1973 than during the period 1913-1929. We also found that in contrast to the 
period 1921-1929, the capital-output ratio r:ose very rapidly during the period 
1973-1987. 

The second half of the 1980s and early I 990s have been characterised by 
some reforms in economic policy in the Netherlands. The growth of real wages 
was reduced more than in previous decades, and the social security system has 
undergone various changes with the aim to reduce the ratio of the non-active 
to the active population. Due to such measures and the rise in the share of the 
population of 20-64 year old, the Dutch economy will continue to face an 
increase in labour supply in coming years. GDP will therefore need to acceler
ate further or factor resources must be used more efficiently in order to pre
vent the growth rate of per capita income from slowing down in the long term. 
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NOTES 

* 

I. 

2. 

This paper departs from , and makes extensive use of an earlier paper by B. van 
Ark, J. de Haan and H.J. de Jong, "Characteristics of Economic Growth in the 
Netherlands during the Post-War Period", CEPR Discussion Paper Series No. 
932, Centre for Economic Policy Research, Apri I 1994. A slightly revised ver
sion of that paper will appear under the same title in N.F.R. Crafts and G. Toniolo, 
eds ., Economic Growth in Europe Since 1945, Centre for Economic Policy Re
search, Cambridge University Press , 1996. We received useful comments on an 
earlier draft from participants at the Economic and Social History Seminar at the 
University of Groningen. We are also grateful for comments from Ronald Albers, 
Peter Groote, Angus Maddison and Jan Luiten van Zanden . We would like to 
acknowledge Jan Pieter Smits for providing us with the reestimated GDP growth 
figures for the period 1913-1921. Gert den Bakker and Jan Jonker (CBS) kindly 
provided us with additional data on employment since 1950. Of course, we re-
main responsible for the way we used the various estimates in this paper. 
B. van Ark, J. de Haan and H.J. de Jong, 'Characteristics of Economic Growth in 
the Netherlands during the Post-War Period', CEPR Discussion Paper Series 
No. 932, Centre for Economic Policy Research, April 1994. To appear under the 

same title in N.F.R. Crafts and G. Toniolo, eds. , Economic Growth in Europe 
Since 1945, Centre for Economic Policy Research, Cambridge University Press, 
1996. 
A. Maddison, Dynamic Forces in Capitalist Development, (Oxford, 1991). In a 
recent paper, Maddison (A. Maddison , ' Macroeconomic Accounts for European 
Countries', in B. van Ark and N.F.R. Crafts (eds.) , Quantitative Aspects of Post
war European Economic Growth, CEPR, Cambridge University Press, 1996) 
has provided revised growth accounting estimates for the Netherlands for the 
period since 1950. The period was then subdivided into two subperiods, i.e. 1950-
1973 and 1973-1992. 

3. P.D. Groote, R.M. Albers and H.J . de Jong, 'A Standardised Time Series of the 
Stock of Fixed Capital in the Netherlands, 1900-1995', Research Memorandum 
GD-25, Groningen Growth and Development Centre, 1996. 

4. Recently the Dutch Central Statistical Bureau has begun revising the national 

accounts for the 1950s and 1960s to the post-1969 accounts. 
5. We take Northwest Europe (which consists of Austria, Belgium, Denmark , Fin

land , France, Germany, Netherlands, Norway, Sweden, Switzerland and the UK) 
rather than 'OECD Europe' as our reference group. It bcars out more c learly the 
change in the relative performance of the Netherlands to countries in the same 
per capita income-league. 

6 . Labour productivity growth was also negative at -1.5 per cent a year on average 
between 1938 and 1947 (see table 7). 

7. See B. van Ark and J. de Haan, 'Enhancing Growth through Structural Reform' , 
SOM Research Reports (University of Groningen, 1996) for a more detailed dis
cussion of the comparative economic performance of the Netherlands since 1960. 

8. 1950 from A. Maddison, Dynamic Forces in Capitalist Development, (Oxford , 
1991), tables C.3 and C.4; 1992 from OECD, Employment Outlook , July 1995. 
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9. See Maddison, Dynamic Forces; A. Maddison, Monitoring the World Economy, 
1820-1992 , (Paris, 1995); Maddison, 'Macroeconomic Accounts' and OECD, 
Employment Outlook, July 1995. 

10. Groote, Albers and De long, 'A Standardised Time Series' . 
II. l.L. van Zanden and R.T. Griffiths, Economische geschiedenis van Nederland in 

de 20e eeuw (Utrecht, 1989). 
12. See also A. Maddison, 'Standardised Estimates of Fixed Capital Stock: A Six 

Country Comparison', in A. Maddison, Explaining the Economic Performance 
of Nations. Essays in Time and Space (Aldershot, 1995), who questions the un
duly high percentage mentioned in the literature and assumed war damage to 
have been 10 per cent of pre-I 946 investment. The estimates of Groote, Albers 
and De long show that most of the decline took place in 1944 and 1945. (Groote, 
Albers and De long, 'A Standardised Time Series'). 

13. Maddison, Dynamic Forces, 140. 
14. See Van Ark, De Haan and De Jong, 'Characteristics' and Van Ark and De Haan, 

'Enhancing Growth' . Our present estimates show a more rapid rise in capital 
intensity during the 1950s compared to the 1960s, because of an upward adjust
ment in the growth rate of the capital stock during the 1950s and an upward 
adjustment in the growth of employment during the 1960s. See appendices B 
and C. 

15. See, for example, R.E. Lucas, 'On the Mechanics of Economic Development' , 
Journal of Monetary Economics, vol. 22, (1988) 3-42 and F. Mankiw, D. Romer 
and D. Weil , 'A Contribution to the Empirics of Economic Growth ', Quarterly 
Journal of Economics, vol. 107 (1992) 407-438. SeeJ.W. Kendrick, The Forma
tion and Stocks of Total Capital, NBER, (New York/London, 1976) for an em
pirical approach in estimating the tangible and intangible stock of capital. 

16. Intermediate years were obtained by interpolation. See R.M. Albers, P.O. Groote 
and A. Clemens, 'Can Growth Theory Contribute to Our Understanding of Nine
teenth Century Economic Dynamics?' , Research Memorandum GD-12, Groningen 
Growth and Development Centre, 1994 (Also to appear in De Economist, 1996) 
for a calculation of stock of human capital on the basis of an accumulation of 
past enrollment in primary education. Their 1913 estimate shows a level of 3.9 
years of primary education per head of the population, which suggests 6.4 years 
per head in the age category of 15-64 year. This is more than Maddison ' s esti
mate of 5.3 years of primary education, Cf. A. Maddison, 'Growth and Slow
down in Advanced Capitalist Economies: Techniques of Quantitative Assess
ment', Journal of Economic Literature, vol. XXV, June 1987,649-698; Maddison, 
Dynamic Forces and Maddison, 'Macroeconomic Accounts '. 

17 . See B. Minne, 'Onderzoek, ontwikkeling en andere immateriele investeringen in 
Nederland ', Onderzoeksmemorandum No. 116, Centraal Plan Bureau, 1995) . He 
suggests there has been very little investment in R&D before 1932 (see pp. 131-
136), but other evidence suggests a substantial rise in the number of scientists 

working in laboratories of industrial firms during the first half of the century. 
18. See: R.I. Barro and X. Sala-i-Martin, Economic Growth (1995, chapter 1) for a 

discussion of the traditional Solow-Swan model. See also M. Rensman, ' Eco
nomic Growth and Technological Change in the Long Run' , SOM Research Pa-
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pers (Groningen, 1996) for a discussion of growth models in relation to the mea
surement of economic growth. 

19. See, for example, P.M. Romer, 'The Origins of Endogenous Growth' ,lournal of 
Economic Perspectives, vol. 8, no. I, (1994) 3-22 and F.R. Lichtenberg, 'R&D 
Investment and International Productivity Differences', Working Paper No. 4161, 
NBER (Cambridge, 1992). 

20. Minne, 'Onderzoek'. 
21. B. van Ark, 'Sectoral National Accounts and Structural Change in Europe, 1947-

1992', Research Memorandum GD-23, (Groningen Growth and Development 
Centre, 1995). To appear under the same title in B. van Ark and N.F.R. Crafts 
(eds.), Quantitative Aspects of Postwar European Economic Growth, CEPR, Cam
bridge Uni versity Press, 1996. 

22. See, for example, B. van Ark, 'Arbeidsproduktiviteit, arbeidskosten en 
internationale concurrentie', ESB, 23-11-1994, pp. 1066-1068. 

23. Estimates of unemployment rates are difficult to compare in an international 
perspective because countries use different methods, and frequently change their 
procedures. In order to maintain comparability between countries and over time 
we followed Maddison in using 'the percentage of the labour force which was 
not in employment', which is also comparable to the estimates in the OECD 
Labour Force Statistics and OECD Employment Outlook. However, recent CBS 
estimates for the period 1929-1938 show higher average unemployment rates for 
the Netherlands, namely 14.2 per cent (G.P. den Bakker, and W. van Sorge, 'Het 
onbenut arbeidsvolume in het Interbellum', Economisch- en Sociaal-Historisch 
laarboek, vol. 54 (1991) 212-240) . 

24. Deflating nominal wages by a producer price index instead of a consumer price 
index results in an annual decline of real wages by 2.2 per cent in the same 
period. In 1950 the share of labour costs in manufacturing industries was only 19 
per cent of total output value, which was the lowest level of the period under 
review (calculated from the CBS Production Statistics). 

25. See van Ark, 'Arbeidsproduktiviteit', who compares relative levels of unit labour 
cost in manufacturing, showing that these were even lower than in the United 
States in 1994. 

26. Maddison, 'Standardised Estimates'. 
27 . See H.1. de long and R.B.M. Oude Vrielink, 'Produktie en produktiviteit in de 

voedingsmiddelenindustrie in Nederland, 1918-1939', Economisch- en Sociaal
Historisch laarboek, vol. 56 (1993) 288-339. 

28. Van Zan den and Griffiths, Economische geschiedenis. 
29. See G. Mason, S.1. Prais and B. van Ark, 'Vocational Education and Productiv

ity in the Netherlands and Britain', National Institute Economic Review, May 
(1992) 45-63, for a study of the relationship between vocational training and 
productivity on the basis of plant comparisons between the Netherlands and the 
United Kingdom. See also Prais (S.1. Prais, Productivity, Education and Train
ing, National Institute of Economic and Social Research, (Cambridge, 1995». 
On the basis of a cross-section comparison, O'Mahony also showed the signifi
cant contribution of differences in average skill levels of the work force on the 
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comparative productivity levels by industry between Germany and the United 
Kingdom. 

30. E. Schiff, Industrialization without National Patents (Princeton, 1971). 
31. For an international comparison, see, for example, Minne (B. Minne, Technologie 

en economie, Research Memorandum No. 94, Central Planning Bureau (The 
Hague, 1992) and MERIT, STEMMING 1. Een beoordeling van de Nederlandse 
technologische positie op basis van kwantitatieve indicatoren (MERIT, 1994); 
MERIT, STEMMING 2. De Nederlandse technologische positie en de invloed 
van globalisering (MERIT, 1995). 

32. Minne, 'Onderzoek'. 
33. Van Ark, De Haan and De long, 'Characteristics'. 
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Appendix A - Population, Employment and Working Hours 

Estimates of number of persons employed 
Compared to our previous work (B . van Ark, J. de Haan and H.J. de Jong, 
'Characteristics of Economic Growth in the Netherlands during the Post-War 
Period', CEPR Discussion Paper Series No. 932 (Centre for Economic Policy 
Research, April 1994) and Van Ark, 'Sectoral National Accounts') we signifi
cantly adjusted our pre-1973 estimates of the number of persons employed for 
the Netherlands. In 1987 the CBS undertook a complete overhaul of its repor
ting system on employment, which implied in particular a better estimation of 
persons working less than 20 hours per week. The estimates for the period 
since 1987 are now reported annually in the Arbeidsrekeningen. Recently the 
CBS has begun to revise its employment estimates backwards to 1950, fol
lowing the same concepts as those which are used in the Arbeidsrekeningen. 
For this paper we used the recent CBS estimates which gives a consistent 
series for the period 1950 to 1994 (see Appendix Table A.l) . 

Given the tentative nature of the recent CBS estimates, we compare those 
with alternati ve estimates in Appendix Table A.2. For the period 1973-1987, 
Van Ark (,Sectoral National Accounts') used a combination of statistics from 
the Statistiek Werkzame Personen and the Labour Force Survey in order to get 
as close as possible to the post-1987 concept of employment. Van Ark's esti
mate took into account persons working less than 15 hours per week, self
employed and the armed forces. The US Bureau of Labor Statistics (BLS) 
made similar kind of estimates for this period (which were adopted by 
Maddison, see: Maddison, Dynamic Forces; Maddison, Monitoring the World 
Economy and Maddison, 'Macroeconomic Accounts'. As can be seen from 
Appendix Table A.2 the estimates from BLS and Van Ark differ little from the 
CBS estimates for the period after 1973. 

However, the differences for the various series are much bigger for the pe
riod 1950 to 1973. The series which has been used most frequently so far is a 
series of man-years, for which part-time employment is adjusted to full-time 
equivalents. This adjustment to obtain a labour volume series seems to be only 
partial, as no correction is made for changes in working hours, see: CBS, 
Arbeidsvolume en geregistreerde arbeidsreserve J 947-J 966 (Zeist, 1967); see 
also A. Maddison, 'The Dutch Employment Problem in Comparative Perspecti
ve', in A. Maddison and B.S. Wilpstra, eds., Unemployment, The European 
Perspective (Croom Helm, 1982). The BLS used the man-year series to backdate 
their employment estimate from 1973 to 1950, and these estimates were adopted 
by Maddison (Maddison, Dynamic forces; Maddison, Monitoring the World 
Economy and Maddison, 'Macroeconomic Accounts') and Van Ark (B . van 
Ark, 'Sectoral National Accounts'). This explains their comparatively high 
estimates of employment for 1950 (4,120 to 4,156) and 1960 (4,606 to 4,651 ). 
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For 1947 we adopted the census estimate of the working labour force (CBS, 
Arbeidsvolume, p. 27), but this figure is very unreliable. For 1920-1939 we 
made use of estimates from Den Bakker and De Gijt, Labour force data, and 
for 1913-1921 we linked the estimate by van der Bie, Een doorlopende groote 
roes to that of Den Bakker and De Gijt in 1920. 

The result of using the-recent CBS employment estimates compared to our 
earlier studies is that we find a faster growth in employment from 1950 to 
1973, and especially from 1960 to 1973 when the share of part-time labour 
began to rise substantially. As a result the annual growth of value added per 
hour for the period 1960 to 1973 is adjusted downwards from 5.21 per cent in 
our earlier work (Van Ark, De Haan and De Jong, 'Characteristics of Eco
nomic Growth') to 4.39 per cent in the present study. 

Appendix Table A.I. Population, Employment and Hours Worked, Nether-
lands, 1913-1994 

Population Population Number of Hours Total 
(midyear (20-64 Persons Worked Hours 
estimate) years) Employed per Person Worked 

(1 ,000) ( 1,000) (1,000) Employed (mIn .) 

1913 6,164 3,113 2,381 2,605 6,203.8 
1914 6,277 3, 176 2,354 2,559 6,023.1 
1915 6,395 3,242 2,374 2,514 5,969.6 
1916 6,516 3,3 17 2,460 2,470 6,076.2 
1917 6,654 3,400 2,492 2,426 6,046.5 
1918 6,752 3,464 2,516 2,384 5,997.7 

1919 6,805 3,505 2,540 2,342 5,947.6 

1920 6,848 3,540 2,610 2,300 6,004.3 
1921 6,921 3,585 2,603 2,260 5,883.9 
1922 7,032 3,650 2,598 2,260 5,871.5 
1923 7, ISO 3,725 2,635 2,260 5,955.1 
1924 7,264 3,799 2,709 2,260 6,122.3 
1925 7,366 3,867 2,761 2,260 6,239.9 
1926 7,471 3,945 2,828 2,260 6,391.3 

1927 7,576 4,015 2,864 2,260 6,472.6 

1928 7,679 4,093 2,929 2,260 6,619.5 
1929 7,782 4,163 2,935 2,260 6,633.1 
1930 7,884 4,234 2,984 2,258 6,738.5 
1931 7,999 4,319 2,893 2,256 6,527.9 
1932 8,123 4,411 2,692 2,255 6,069.5 
1933 8,237 4,506 2,680 2,253 6,037.7 

1934 8,341 4,588 2,762 2,251 6,217.5 

1935 8,434 4,656 2,726 2,249 6,131.6 
1936 8,516 4,709 2,770 2,248 6,225.7 
1937 8,599 4,772 2,897 2,246 6,506.0 
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Population Population Number of Hours Total 
(midyear (20-64 Persons Worked Hours 
estimate) years) Employed per Person Worked 
(1,000) (1,000) (1,000) Employed (min.) 

1938 8,685 4,820 2,973 2,244 6,671.4 
1939 8,782 4,874 3,135 2,244 7,034.9 
1940 8,879 4,946 
1941 8,966 5,021 
1942 9,042 5,082 
1943 9,103 5,116 
1944 9,175 5,156 
1945 9,262 5,205 
1946 9,424 5,277 
1947 9,630 5,345 3,700 2,208 8,169.6 
1948 9,800 5,410 3,819 2,208 8,433.1 
1949 9,956 5,486 3,833 2,208 8,462.5 
1950 10, 114 5,563 3,8 16 2,208 8,425.7 
1951 10,264 5,635 3,834 2,192 8,403.3 
1952 10,382 5,689 3,821 2, 176 8,313.2 
1953 10,494 5,730 3,897 2,160 8,416.3 
1954 10,6 16 5,775 4,009 2, 144 8,594.5 
1955 10,751 5,827 4,089 2, 128 8,701.6 
1956 10,888 5,880 4,158 2,112 8,783.4 
1957 11 ,026 5,932 4, 187 2,097 8,779.7 
1958 11,187 5,996 4,157 2,081 8,652.7 
1959 11 ,348 6,048 4,207 2,066 8,692.4 
1960 11 ,486 6,099 4,293 2,051 8,804.9 
1961 11,639 6,169 4,390 2,026 8,895.0 
1962 11,806 6,222 4,514 2,002 9,035.7 
1963 11 ,966 6,294 4,609 1,978 9, 114. 3 
1964 12,127 6,367 4,724 1,954 9,228.8 
1965 12,292 6,466 4,80 1 1,930 9,265.8 
1966 12 ,455 6,539 4,876 1,907 9,296.7 
1967 12,597 6,689 4,901 1,884 9,231.4 
1968 12,730 6,811 4,987 1,86 1 9,279.8 
1969 12,878 6,928 5,126 1,838 9,423.2 
1970 13,039 7,028 5,218 1,8 16 9,476.3 
1971 13 , 194 7, 138 5,281 1,794 9,474.8 
1972 13 ,329 7,238 5,273 1,772 9,346.0 
1973 13,439 7,324 5,315 1,751 9,306.6 
1974 13 ,545 7,423 5,363 1,727 9,261.0 
1975 13,666 7,530 5,369 1,703 9,143.4 
1976 13,774 7,645 5,409 1,680 9,084.4 
1977 13 ,856 7,746 5,460 1,656 9,043.5 
1978 13,942 7,849 5,522 1,633 9,020.0 
1979 14,038 7,960 5,616 1,6 11 9,046.9 
1980 14, 150 8,080 5,69 1 1,581 8,997.8 
1981 14,247 8,192 5,65 1 1,552 8,769.0 
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Population Population Number of Hours Total 
(midyear (20-64 Persons Worked Hours 
estimate) years) Employed per Person Worked 

(1 ,000) (1 ,000) (1,000) Employed (mIn.) 

1982 14,3 13 8,302 5,562 1,523 8,470.9 
1983 14,367 8,419 5,499 1,495 8,219.8 
1984 14,424 8,539 5,533 1,467 8, 117.3 
1985 14,491 8,666 5,625 1,440 8,099.3 
1986 14,572 8,772 5,754 1,413 8,131.5 
1987 14,665 8,872 5,872 1,387 8, 144.5 
1988 14,760 8,974 6,001 1,377 8,263.7 
1989 14,849 9,088 6,140 1,367 8,394.5 
1990 14,951 9,195 6,315 1,357 8,571.9 
1991 15,Q70 9,328 6,443 1,348 8,683.0 
1992 15,178 9,441 6,542 1,338 8,753.2 
1993 15 ,286 9,538 6,571 1,329 8,735.8 

1994 15 ,389 9,618 6,621 1,321 8,746.0 

Source: Population (midyear estimate) from A. Maddison, Monitoring the World 
Economy; Ratio of population 20-64 years to total population from CBS, Zestig jaren 
statistiek in tijdreeksen, 1899-1959 (Zeist, 1959); CBS, Vijfennegentig jaren statistiek 
in tijdreeksen, 1899-1994 (' s-Gravenhage, 1994); Employment: 1950-94 are employed 
persons provided by CBS based on concepts and procedures of CBS, Arbeidsrekeningen 
1989-1992 ('s-Gravenhage, 1993). 1947 from CBS, Arbeidsvolume en geregistreerde 
arbeidsreserve 1947-1966 (Zeist , 1967) and interpolated for 1947-1950 on the basis 
of man-year estimates from CBS. 1920-39 from den Bakker and van Sorge (G.P. den 
Bakker and W. van Sorge , 'Het onbenut arbeidsvolume in het Interbellum ', 
Economisch- en Sociaal-Historisch laarboek, vol. 54 (1991) pp. 212-240) and Den 
Bakker and De Gijt , Labour force data; 1913-20 from Van der Bie, Een doorlopende 
groote roes. 
Annual hours per person employed for 1913 , 1929, 1938, 1950, 1960, 1973, 1979, 
1987 and 1992 from Maddison, 'Growth and Slowdown in Advanced Capitalist Econo
mies : Techniques of Quantitati ve Assessment', lournal of Economic Literature, vol. 
XXV , June (1987) pp. 649-698; Maddison , Dynamic Forces; Maddison, Monitoring 
the World Economy), with logarithmic interpolations for intermediate years except for 
the period 1913-1929, where all the decline in hours per person was assumed to have 

taken place between 1913 and 1920. 
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Appendix B - Human and Physical Capital Stock 

Appendix Table E.I Stock of Non-residential Capital, Human Capital and 
Research and Development, Netherlands, 1913-1994 

Non-residential capital stock Years of Education Stock of 
Research and 

Machinery Structures Tota l per Person for Total for Total Development 

and Equipment (min . (min. 15-64 years Employment Employment (min . 1990 
(min. 1990 DFL) 1990 DFL) 1990 DFL) not adjusted adjusted for DFL) 

for trend in trend in 
hours hours 

1913 28,983 68,857 97 ,841 6.4 15,280 15 ,280 
1914 30,153 69,850 100,004 6.5 15,197 14,929 
1915 31 ,146 70,077 101 ,224 6.5 15,429 14,891 
1916 32,383 69,703 102,086 6.5 16,088 15,254 
1917 32, 183 69,299 101,482 6.6 16,400 15,276 
1918 32,028 68,559 100,587 6.6 16,665 15,249 
1919 32,356 68,214 100,570 6.7 16,929 15,218 
1920 34,685 68,094 102,779 6.7 17 ,508 15,461 
1921 37,109 71,088 108,197 6.8 17,576 15 ,248 
1922 38,797 73,471 112,268 6.8 17,651 15 ,313 
1923 39,997 75 ,257 115,254 6.8 18,016 15 ,630 
1924 41,486 77 , 170 118,655 6.9 18,640 16, 172 
1925 43 ,252 79, 192 122,444 6.9 19, 119 16,587 
1926 45 ,008 81,923 126,931 7.0 19,708 17 ,098 
1927 46,849 85 , 179 132,029 7.0 20,086 17,426 
1928 49,360 89,349 138,709 7.1 20,673 17,935 
1929 52,457 94,108 146,565 7.1 20,848 18,087 
1930 55,674 99 ,499 155, 173 7.1 21,331 18 ,491 
1931 59 ,742 105, 198 164,940 7.2 20,813 18 ,028 
1932 62,787 109,936 172,723 7.2 19,490 16,869 
1933 64,864 114,004 178,868 7.3 19,527 16,887 
1934 65 ,082 117,941 183,024 7.3 20,253 17 ,501 
1935 64,881 121 ,781 186,662 7.4 20,116 17,370 
1936 65 , 162 125,504 190,667 7.4 20,571 17,749 
1937 66,296 129,334 195,630 7.5 21,652 18 ,666 

1938 67,958 133,891 201 ,849 7.5 22,362 19,263 

1939 69,582 138,821 208,403 7.6 23,731 20,442 
1940 70,698 143,700 214,399 7.6 
1941 71,505 148,502 220,007 7.7 
1942 69,645 150,569 220,215 7.7 
1943 66,060 150,998 217,057 7.8 
1944 60,976 150,500 211,476 7.8 
1945 48 ,064 139,795 187,860 7.9 
1946 47 ,738 140,791 188,529 7.9 
1947 49,387 143,446 192,833 8.0 29,469 24,978 4,189 
1948 53,417 149,248 202,665 8.0 30,614 25,948 4,738 
1949 58,054 155,560 213,615 8.1 30,916 26,205 5,332 
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Non-residential capital stock Years of Education Stock of 
Research and 

Machinery Structures Total per Person for Total for Total Development 
and Equipment (min. (min. 15-64 years Employment Employment (min . 1990 

(min. 1990 DFL) 1990DFL) 1990DFL) not adjusted adjusted for DR) 
for trend in trend in 

hours hours 

1950 63,199 162,075 225,274 8.1 30,978 26,257 5,984 
1951 67,638 168,226 235,864 8.2 31,444 26,456 6,681 
1952 70,693 173,538 244,232 8.3 3 1,659 26,441 7,463 
1953 74,990 182,293 257,283 8.4 32,620 27,043 8,408 
1954 80,401 191 ,331 271 ,732 8.5 33,901 27,899 9,459 
1955 87,465 201,639 289,103 8.5 34,933 28,537 10,682 
1956 98,046 213,363 311,409 8.6 35,886 29,101 11 ,978 
1957 110,461 226,260 336,721 8.7 36,507 29,387 13,275 
1958 121,780 237,516 359,296 8.8 36,618 29,259 14,722 
1959 134,933 249,872 384,806 8.9 37,438 29,695 16,623 
1960 146,544 260,516 407,059 9.0 38,596 30,387 19, 166 
1961 157,139 273,006 430,144 9.1 39,872 31 ,013 22,021 
1962 165,899 287,028 452,927 9.2 41,419 31,827 25,224 
1963 174,320 301,775 476,095 9.3 42,725 32,433 28,733 
1964 185,780 318,928 504,709 9.4 44,240 33,177 32,552 
1965 198,671 336,516 535,187 9.5 45,423 33,652 36,639 
1966 214,107 354,782 568,889 9.6 46,605 34,111 41 ,053 
1967 229,720 374,596 604,316 9.7 47 ,325 34,219 45 ,890 
1968 246,714 396,925 643,639 9.8 48,649 34,751 50,906 
1969 263,027 421 ,637 684,664 9.9 50,518 35 ,650 55,671 
1970 281,507 447,454 728,961 10.0 51 ,953 36,219 60,573 
1971 298,057 475, 135 773 , 192 10. 1 53,119 36,584 65,781 
1972 314,27 1 500,805 815,076 10.2 53,583 36,458 71 ,044 
1973 332,331 525,153 857,484 10.3 54,564 36,676 75,977 
1974 349,109 548,686 897,795 10.4 55 ,801 36,990 80,735 
1975 363,465 572,214 935,679 10.5 56,619 37 ,015 85,403 
1976 374,568 596,106 970,674 10.7 57 ,813 37,273 89,859 
1977 388,991 618 ,948 1,007,939 10.8 59 , 147 37,607 93,723 
1978 400,474 641 ,944 1,042,418 11.0 60,628 38 ,017 97 ,238 
1979 410,946 664,554 1,075,500 I I. I 62,494 38,646 100,619 
1980 417,226 687 ,583 1, 104,810 11.3 64,185 38,956 103,744 
1981 418,930 709,861 1,128,791 11.4 64,596 38,479 106,407 
1982 419,111 731,144 1,150,255 11.6 64,439 37,674 108,8 13 
1983 421 ,355 752,012 1,173,366 11.7 64,571 37,051 111 , 165 
1984 422,815 774,022 1,196,837 11 .9 65,849 37 ,084 113,630 
1985 431 ,335 793,893 1,225,228 12.1 67,849 37,503 116,375 
1986 445,661 813,722 1,259,383 12.2 70,344 38 ,161 119,489 
1987 457,591 833,381 1,290,972 12.4 72,757 38 ,739 123,005 
1988 468,468 854,508 1,322,976 12.6 75,361 39,838 126,656 
1989 487 ,616 875,020 1,362,636 12.7 78 , 150 41,016 129,925 
1990 511,918 896,603 1,408,52 1 12.9 81,645 42,543 132,877 
1991 532,517 920, 100 1,452,6 17 13.1 84,615 43,774 135,3 12 
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Non-residential capital stock 

Machinery Structures Total 
and Equipment (mIn . (mIn. 

(mIn . 1990 DFL) 1990 DFL) 1990 DFL) 

1992 552,210 

1993 569,440 

1994 589,095 

9 40, 113 

959,373 

977,633 

1,492,323 

1,528,814 

1,566,729 

Years of Education Stock of 
----- ------ Research and 
per Person for Total for Total Development 
15-64 years Employment Employment (mIn . 1990 

13.3 

13.6 

13 .8 

not adju sted adjusted for DFL) 
for trend in trend in 

hours hours 

87 ,270 

89,040 

91,133 

44,824 

45,441 

46,212 

137 ,763 

Notes : The estimates of the non-residential capital stock are based on the per
petual inventory method, using assumptions on asset lives (14 years for ma
chinery and equipment and 39 years for structures) which are standardised 
across OECD countries and make use of rectangular scrapping (see Maddison, 
'Standardised Estimates '. 
As the first estimates on R&D expenditures were for 1932, and assuming a 
'life time' of 15 years for each investment, we have a completely cumulated 
stock by 1947. 
Sources: Non-residential capital stock from Groote, Albers and De long (1996), 
'A Standardised Time Series' . Years of education per person of the population 
(15-64) for 1913, 1950, 1960, 1973, 1987 and 1992 from Maddison (Maddi
son, 'Growth and Slowdown'; Maddison, Dynamic Forces; Maddison , 
'Macroeconomic Accounts ' ), with logarithmic interpolations for intermediate 
years . Total employment and trend in annual hours from appendix table A. I. 
Stock of R&D: Investment in R&D in current prices by firms, public research 
institutes and universities from Minne, 'Onderzoek, ontwikkeling' , which was 
converted into 1990 prices with the GDP deflator (see sources appendix table 
C.1) and cumulated into a stock assuming a service life of 15 years for each 
investment. 
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Appendix C - GDP, Labour and Total Factor Productivity 

Appendix Table C.l. CDP, CDP per Capita, Labour and Total Factor Pro-
ductivity, Netherlands, 1913-1994 

Gross GOP per GOP per GOP per Labour Total Factor Productivity (1950= I (0) 
Domestic Capita Person Hour compensation 
Product (1990DFL) Employed Worked a~ %of without with with 

(min. 1990 (1990 DFL)(1990 DFL) GOP at human human human 
DFL) Factor capital capital capital 

Cost and R&D and R&D 

1913 50,744 8,232 21,308 8.1 8 50.0 64.5 70.6 
1914 49,374 7,866 20,978 8.20 51.2 64.1 70.1 
1915 51,048 7,983 21,499 8.55 52.4 61.9 67.5 
1916 52,419 8,045 21 ,307 8.63 53.7 61.1 66.6 
1917 49,069 7,374 19,69 1 8.12 55.0 55.8 60.6 
1918 46,025 6,816 18,292 7.67 56.3 52.9 57.3 
1919 57,036 8,382 22,457 9.59 57.7 59.5 64.3 
1920 58,762 8,581 22,5 14 9.79 59.1 67.0 72.3 
1921 62,364 9,0 11 23,954 10.60 60.5 78.4 84.5 
1922 65,764 9,352 25,313 11.20 60.2 81.6 87.7 
1923 67,388 9,425 25,574 11.32 60.0 82 .0 88.0 
1924 72,310 9,955 26,693 I 1.81 59.7 85.7 91.7 
1925 75,355 10,230 27,293 12.08 59.5 87.2 93. 1 
1926 81,393 10,895 28,781 12.74 59.2 91.6 97.6 
1927 84,793 11 ,192 29,607 13.10 59.0 93.3 99.2 
1928 89,309 11 ,630 30,491 13.49 58.7 95.1 100.8 
1929 90,020 11 ,568 30,671 13.57 58.5 93.5 98.9 
1930 89,817 11 ,392 30,099 13.33 59.2 90.1 95.1 
1931 84,337 10,543 29, I 52 12.92 59.8 84.0 88.5 
1932 83,169 10,239 30,895 13.70 60.5 84.8 89.1 
1933 83,017 10,079 30,977 13.75 61.2 83.7 87.8 
1934 81,495 9,770 29,506 13. 11 61.9 79.9 83.6 
1935 84,539 10,024 31 ,012 13.79 62.6 83.0 86.6 
1936 89,868 10,553 32,443 14.43 63.3 86.8 90.3 
1937 94,993 11 ,047 32,790 14.60 64.0 88.4 91.8 
1938 92,709 10,675 31,184 13.90 64.7 83.8 86.8 
1939 99,002 11 ,273 31,579 14.07 
1940 87,229 9,824 
1941 82,611 9,214 
1942 75,507 8,351 
1943 73,680 8,094 
1944 49,425 5,387 
1945 50,592 5,462 
1946 85,402 9,062 
1947 98,849 10,265 26,716 12.10 66.4 86.0 86.6 88 .2 
1948 109,404 11 ,164 28,645 12.97 66.1 91.9 92.3 93.4 
1949 119,045 11,957 3 1,061 14.07 65.8 98.0 98.3 98.9 
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Gross GDP per GDP per GDP per Labour Tolal FaclorProduclivily (1950=100) 
Domestic Capita Person Hour compensation 
Product (1990 DFL) Employed Worked as % of without with with 

(mJn. 1990 (1990 DFL)(l990 DFL) GDP at human human human 
DFL) Factor capital capital capital 

Cost and R&D and R&D 

1950 123,308 12,192 32,313 14.63 65.6 100.0 100.0 100.0 
195 I 125,896 12,266 32,837 14.98 65.3 100.6 100.2 99 .7 
1952 128,433 12,371 33,612 15.45 65.0 102.1 101.3 100.2 
1953 139,597 13,303 35 ,822 16.59 64.7 108.3 107.0 105.1 
1954 149,086 14,044 37 , 188 17.35 64.4 112.0 110.3 107.7 
1955 160,148 14,896 39,166 18.40 64.2 116.9 114.6 111.2 
1956 166,034 15,249 39 ,931 18.90 63.9 117.2 114.5 110.4 
1957 170,703 15 ,482 40,770 19.44 63.6 117.1 113.9 109.3 
1958 170,195 15,214 40,942 19.67 63.3 114.9 111.4 106.3 
1959 178,517 15,731 42,433 20.54 63.1 117.2 113.2 107.3 
1960 193,538 16,850 45,082 21.98 62.8 123.6 118.9 111.9 
1961 194,096 16,676 44,213 21.82 63.4 120.6 115.5 107.9 
1962 207 ,391 17,567 45,944 22.95 64.0 125.3 119.6 110.9 
1963 214,901 17,959 46,626 23.58 64.6 126.9 120.6 111.0 
1964 232,712 19,190 49,262 25.22 65.3 133.7 126.6 115.8 
1965 244,890 19,923 51,008 26.43 65.9 137.5 129.7 118.0 
1966 251 ,639 20,204 51 ,608 27.07 66 .5 138.1 129.7 117.3 
1967 264,884 21,028 54,047 28.69 67.2 143.2 133 .9 120.4 
1968 281,883 22,143 56,524 30.38 67.8 148.8 138.7 124.0 
1969 300,049 23 ,299 58,535 31.84 68.5 153.8 142.7 127.0 
1970 317 ,099 24,319 60,770 33.46 69.2 158.9 146.8 130.1 
1971 330,496 25,049 62,582 34.88 69.8 162.7 149.7 132. 1 
1972 341,456 25,618 64,756 36.53 70.5 167.0 153.0 134.5 
1973 357,441 26,597 67,251 38.41 71.2 172.8 157.7 138. 1 
1974 371 ,649 27,438 69 ,299 40.13 71.4 177.9 161.4 141.0 
1975 371 ,294 27,169 69,155 40.61 71.6 177.2 159.9 139.2 
1976 390,272 28,334 72,152 42.96 71.7 185.2 166.2 144.3 
1977 399,3 55 28,822 73,142 44.16 71.9 188.1 167.8 145.5 
1978 409, 149 29,346 74,094 45.36 72.1 191.3 169.7 146.8 
1979 418,841 29,836 74,580 46.30 72.3 193.7 170.8 147.5 
1980 422,444 29,855 74,230 46.95 7I.5 194.6 170.7 147.2 
1981 419,501 29,445 74,235 47.84 70.7 195.6 170.5 146.9 
1982 413,563 28,894 74,355 48.82 69.9 196.4 170.3 146.5 
1983 419,399 29 ,192 76,268 51.02 69.1 202.0 174.2 149.7 
1984 432,643 29,995 78,193 53.30 68.4 208.9 179.2 153.8 
1985 444,061 30,644 78,944 54.83 67.6 213.1 181.8 155.9 
1986 456,239 31 ,309 79,291 56.11 66.8 216.4 183.7 157.3 
1987 461 ,618 31,478 78,613 56.68 66.1 216.9 183. 1 156.6 
1988 473 ,695 32,093 78 ,936 57.32 66.3 218.7 183.6 156.7 
1989 495,870 33,394 80,761 59.07 66.4 224.4 187.4 159.8 
1990 516,269 34,531 81,753 60.23 66.6 228 .0 189.2 161.1 
1991 527 , 129 34,979 81,814 60.71 66.7 228.4 188.3 160.2 
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Gross GDP per GDP per GDP per Labour Total Factor Productivity (1950= I 00) 
Domestic Capita Person Hour compensation 
Product (1990 DFL) Employed Worked as % of without with with 

(mIn. 1990 (1990 DFL)(1990 DFL) GDP at human human human 
DFL) Factor capital capital capital 

Cost and R&D and R&D 

1992 534,486 35,215 81 ,701 61.06 66.9 228.3 187.0 159.0 
1993 536,618 35 ,105 8 1,665 61.43 66.9 227.6 185.3 157.4 

1994 550,065 35,744 83,079 62 .89 66.9 231.3 187 .1 158.8 

Notes: TFP 'without capital and R&D' only takes into account total hours worked and 
the non-residential capital stock using factor shares as weights. TFP 'w ith human 
capital' takes into account total hours worked and 0.6 of the rise in total years of 
education per person (adjusted for the trend in working hours) which are weighted at 
the labour share, and the non-residential stock weighted at the capital share. TFP 'with 
human capital and R&D ' is derived as TFP 'with human capital' with taking into 
account the change in the R&D stock using a weight of 0.07 on top of the average 
factor share. The latter weight is based on a calculation of the output elasticity to R&D 
from Minne, 'Onderzoek, ontwikkeling'. 
Sources: Real GOP from 1913-1921, kindly provided by J.P. Smits, are provisional 
estimates from the research project on Historical National Accounts of the Nether
lands (N.W . Posthumus Institute). Real GOP from 1921 onwards from Maddison 
(Maddison, Monitoring the World Economy) which is based on C.A. van Bochove, 
and T.A. Huitker, 'Main National Accounting Series, 1900-1986', CBS Occasional 
Paper, No. 17 (CBS, The Hague, 1987) for the period 1921 to 1960, and on OECD 
National Accounts, Main Aggregates for the period 1960-1994. Converted to 1990 
guilders on the basis of the EKS purchasing power parity from OECD, Purchasing 
Power Parities and Real Expenditures: EKS Results, 1990 (Paris, 1992». For popula
tion , employment and hours worked, see Appendix Table A. For physical and human 
capital stock and stock of R&D, see Appendix Table B. 
The share of labour compensation in total GOP at factor cost is derived for 1913, 
1921 , 1929, 1938, 1947, 1960, 1973,1979,1987 and 1993 on the basis of total com
pensation of employees plus an imputed compensation for self-employment (exclud
ing unpaid family workers) , assuming the same compensation per person for self
employed as for employees (Van Bochove and Huitker, 'Main National Accounting 
Series'; CBS, Vijfennegentig jaren. Intermediate years are derived through logarith
mic interpolation. 
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NEW REVISION POLICIES FOR THE DUTCH 
NATIONAL ACCOUNTS I 

by 

Gert P. den Bakker, Jan de Gijt and Robert A.M. van Rooijen 

1. Introduction 

In the index of the new System of National Accounts 1993 the word 'revision' 
does not appear.2 In the text of the 1993 SNA the word does occur, but only in 
the sense of the revision of the System of National Accounts itself. Although 
revisions of SNAs are one of the motives to revise national accounting data, 
the ins and outs of revisions are not discussed. The fact that a session of the 
Twenty-third General Conference of the International Association for Research 
in Income and Wealth was devoted to Policies for Revisions of National Ac
counts is an indication that the revision of national accounts is a problem with 
no clear answers. 

The fact that the SNA does not discuss revisions of national accounting data 
is probably one of the reasons that different revision policies occur in different 
countries. This concerns differences with regard to the frequency, the choice 
of the benchmark year to be revised and the frequency and the level of detail at 
which the benchmark year is revised, the length and detail of the time-series 
and the publication policy (publication of a revised year as soon as the results 
for that year are available, followed by the revised time-series, or publication 
of benchmark year results and time-series together). 

In the Netherlands, official national accounting data are available from 1900 
onwards. In the course of time, national accounts were revised repeatedly. 
Among the reasons for these revisions were availability of new basic data, 
improved estimation methods and changes in concepts. Initially, a revision 
concerned a revision of a 'revision year'. For that year, data were compiled 
both according to the original methods and according to the revised ones. Usu
ally, a revision is followed by a recomputation for a number of years prior to 
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the revision year. Thus consistent time-series of a moderate length are ob
tained. 

However, it was not possible to carry out these revisions for the whole pe
riod from 1900. Consequently, the data consist of series for a number of sepa
rate subperiods, each with their own definitions , methods and level of detail. 
At present, there are consistent time-series of Dutch national accounting data 
available for the periods : 
a. I 969-present3 

; 

b. 1969-90 and 1921-39 (1990 and 1989 provisional figures); 
c. 1948-69; 
d. 1938,1946-49 (1948 and 1949 provisional figures) ; 
e. 1940-45, only net national income at factor costs, figures consistent with 

(d); 
f. 1900-1920, only domestic product and national income data. 

In order to allow users to make linkages, the data for the borderline years are 
given twice: both according to the methods and concepts of the period before 
the revision and according to those of the subsequent period. This is done for 
current price data. In the case of volume and price data, the problem of 
intertemporal consistency is sidestepped by providing annual changes instead 
of constant price values or indices based on a fixed reference year. The latter 
are affected far more by changes in definitions and concepts than the annual 
changes are. For instance, in case of annual changes, the choice of the index 
number formulae has less influence on the outcomes than in case of fixed 
weighting schemes. Nevertheless , many users of national accounting data are 
interested in long-period comparisons. To facilitate these, the annual changes 
of prices and volumes have been chained in order to obtain chain indices for a 
limited number of years . 

Of course, 'short period' revisions with time-series of moderate length are 
no real solution to the problem of the absence of long consistent time- series. 
The only way to achieve the latter is to revise the data for historical periods. 
Some years ago, Statistics Netherlands has begun to do so. These historical 
revisions cannot be done in such great detail as the 'short-period ' revisions, 
nor as quickly. This would require too many resources. Therefore, only the 
most important inconsistencies are removed and each period is tackled sepa
rately, the results being published whenever they become available. The first 
period was 1921-39. 

Van Bochove describes the revision strategy of Statistics Netherlands as 
follows: 
'The gradual evolution of the national accounts and the integrative nature of 
the system have significant consequences for the dynamics of the national 
accounti ng data. Changes in underlying statistics, changes in classifications, 
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changes in the definitions, and so on lead to the need to revise methods and 
concepts; this, in turn, leads to inconsistencies in time-series. Moreover, the 
fact that the national accounts integrate data from so many individual statistics 
leads to lags in the availability of the national accounting data. But these are 
too important to be available with lags of more than two years . Therefore, a 
system of short-term and provisional data has been designed, as well as a strat
egy for revising final data. '4 

The most timely national accounting data are monthly data, not integrated 
but compiled according to national accounting concepts. Next to these come 
the quarterly accounts and the provisional and revised provisional annual ac
counts. Afterwards, final national accounting data are available two and a half 
years after the reference year. 

However, nothing is final in national accounting. After the final accounts 
have been published, gradually a large number of corrections piles up that one 
would want to make. However, to correct the data for just one year would 
break the consistency of the time-series, because usually preceding years have 
to be corrected as well. But it is too expensive to revise the whole time-series 
annually. Therefore, a revision strategy has been adopted that ensures conti
nuity of time-series, adequate revisions and a manageable workload. 5 

The Dutch revision strategy starts with the basic rule that rates of change are 
more important than levels. Thus, if for a given year corrections are found to 
be necessary in the level of a variable, they are not carried out immediately; 
but the data for the next year are determined in such a way that the rate of 
change is as correct as possible. This may imply that the levels of the variables 
for the most recent year are consciously adjusted to be 'wrong'. After a num
ber of years, these errors cumulate and a large scale revision is made (say, 
once every five to ten years). In these revisions, concepts, classifications and 
so on are also changed if desirable or necessary. Immediately after such a 
revision, revised time-series of a limited length are published. Thus the revi
sion, pertaining to 1977, has been calculated backwards to 1969. 

After the completion of the revision of the benchmark year 1987 a new 
revision policy was formulated . A project was set up with the aim to compile 
relatively long time-series of relatively detailed national accounting data within 
a relatively short period. This is only possible if the level of detail is less than 
in the regular national accounts publication. After the completion of the project 
consistent time-series of national accounting data from 1969 to present are 
available. The project, will be described in section 3. 

The next section presents revisions carried out in the past. In section 4 some 
time-series results for 1977-87 are presented. Some concluding remarks are 
given in section 5. 
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2. Revisions in the Past 

2.1. Introduction 
In the course of time, several major revisions of national accounting data (see 
table 1 for some quantitative results) have been carried out in the Netherlands. 
These revisions are, in chronological order of publication: 
- Revision 1948-57, comparable data for 1948-57, published in 1958; 
- Revision 1968 SNA, comparable data for 1960-72, published in 1973 ; 
- Revision 1977, comparable data for 1977-80, published in 1981 ; 
- Revision 1921-39, comparable data for 1921-39 and 1969-90, published 

in 19876
; 

- Revision 1987, comparable data for 1987-91, published in 1992. 

Table 1. The effect of revisions of national accounting figures 

Gross Domestic Product Net National Income 
at market prices at market prices 

Before After Before After 
revision revi sion revision revision 

mIn gld % min g ld % 

revision 1948-1957 
1948 15440 15013 -2.8 14240 13535 -5 .0 
1954 26030 26738 +2.7 24310 24657 +1.4 

1968 SNA revision 
1969 103359 101715 -1.6 95289 93797 -1.6 

Revision 1977 
1977 261410 274930 +5.2 237760 251100 +5 .6 

Revision interwar period 
1921 6236 5679 -9.0 5780 5777 -0.1 
1938 5624 5446 -3.2 5395 5399 +0.1 

Revision 1987 
1987 430170 440580 +2.4 383960 390890 +1.8 
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In the next section, six revisions of Dutch national accounting data are de
scribed. Besides, some minor or 'tacit' revisions are mentioned. The latter 
concerns 'low profile' revisions. Not discussed are revisions which were car
ried out without an 'accompanying letter'. Only by comparing the figures in 
successive publications it was possible to recognize the corrections. However, 
this 'revision policy' was seldomly used and concerned only very minor cor
rections . 

2.2. Policies and Some Results of Earlier Revisions 
In 1948 the first revision of Dutch national accounting data (referring to the 
years 1921-39) was published.7 This publication replaced the first official 
national income estimates.x Both the estimates by the income and the produc
tion method were corrected. The time-series were published in one run. 

In 1954, revised figures for 1938 and 1946-52 were published.9 This second 
revision encompassed both new estimates (better basic data had become avail
able) and changes in definitions . In the introduction to the publication it was 
mentioned that the development of the system of national accounts had reached 
a phase, both nationally and internationally, in which no great changes were to 
be expected in the coming years. Explicitly, the CBS revision policy was men
tioned : comparability over time had a higher priority than the accuracy of the 
level estimates. 

In 1955, corrections of earlier published figures were carried out. III These 
corrections concerned, amongst others, recalculations of fixed capital forma
tion and the change in stocks. In this publication, the royalties etc. received 
from the rest of the world were booked as exports of services (so far, they had 
been booked as income from abroad). The corrections were not announced as 
a revision but in fact they were a revision. It is remarkable that the corrections 
were carried out only one year after the publication of the last revision. 

In 1958 a complete revision of the national accounts for the years 1948-57 
was published. I I This can be considered as the third revision. The years 1946 
and 1947 were left out because they were too much influenced by the war. 
Therefore it was decided that these years should be deleted from the time
series for use in economic model-building. The explicit purpose of the revi
sion was to obtain time-series which were fully comparable as regards accu
racy, definitions and classifications. New basic statistics made it possible to 
improve upon the estimates. The international definitions as given in the pub
lications of the United Nations and the OEEC were now completely imple
mented. 12 Finally, new and more detailed classifications were worked out. 
These were needed for purposes of domestic economic policy and for submis
sion to international agencies. The 1948-57 revision resulted in higher growth 
rates of national income and final private consumption expenditure. 
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From the reporting year 1969 onwards the Dutch Standard Classification of 
all Industrial Activities was used (introduced in the National Accounts 1971 , 
together with time-series as from 1960. 13 

In the National accounts 1972 the definitions of the transactions and the 
aggregates have been adapted to the 1968 SNA and the 1970 European Sys
tem of Integrated Economic Accounts. 14 The sectorial breakdown remained 
unchanged and the industrial breakdown still followed the Dutch Standard 
Classification . Time-series of detailed data were presented for the years 1960-
72. This SNA revision was the fourth revision of national accounting data in 
the Netherlands. 

The 1980 National Accounts contained the 1977 revision. IS This fifth revi
sion was needed because the years prior to 1977 were ones of major exten
sions and improvements of the statistics on which the national accounts were 
based. The extensions primarily involved a number of new statistics in ser
vices (e.g. medical services, business services, hotels, cafes and restaurants), 
while improvements particularly concerned a far better co-ordination of exist
ing statistics (for instance, the general implementation of the Dutch Standard 
Classification of all Industrial Activities). The 1977 revision resulted in an 
increase of the gross domestic product at market prices by 13,500 million 
guilders, or 5.2%. In 1985, four years after the publication of the revised bench
mark year 1977, revised time-series for 1969-76 were published, fully compa
rable with the revised 1977 estimates. 16 The revised input-output tables for 
these years then also became available on machine-readable tape. 

The sixth revision is in a way a special one. It concerns a revision of histori
cal national accounting data. As already mentioned in chapter I, several years 
ago, Statistics Netherlands embarked on a project dealing with the compila
tion of long consistent time-series of national accounting data. In this project, 
each period is tackled separately, the results being published whenever they 
become available. The first period to be revised was the interwar period. 17 

In the revision of the 1921-39 data, the concepts and methods that were in 
use before the 1987 revision have been applied. Moreover, new (detailed) 
series have been compiled. One example of a change in method is that the 
national income is fully compiled by means of the net production method. 
Two examples of conceptual changes are: a recalculation of consumption of 
fixed capital by means of the perpetual inventory method and a recalculation 
of yearly price and volume indices by means of a Paasche-Laspeyres pair. 
Examples of variables for which data have been compiled for the first time 
are: government investment, government consumption of fixed capital. A sys
tem of sector accounts has been made as well. 

A major part of the revision of the interwar data concerns an integrated 
estimate of the working and non-working labour force by industry. This was 
the first time that labour market figures at a meso-level have been estimated 
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which are linked to other national accounting figures and are in acccordance 
with the national accounting concepts and methods (before the 1987 revision). 

In the revision, the year 1938 plays an important role. For that year rela
tively much statistical information is available, which made it possible to com
pile a Social Accounting Matrix (SAM).'X A SAM is a quite suitable data 
framework when a comprehensive description of an economy must be pre
sented on the basis of scarce and sometimes contradictory statistical informa
tion, as in compiling historical national accounting figures. In the SAM frame
work detailed confrontations of income and labour market figures can be carried 
out. This approach draws its strength from the fact that all figures are mutually 
consistent. In this way, there is a greater opportunity to test the plausibility of 
the estimates. Ratios from 1938 have been used in estimating figures for the 
years 1921-37 and 1939. 

3. The 1969-85 Revision 

3.1 . Methodology of the 1969-85 Revision 
The methodology of the present revision can be summarized as follows: 

Detailed revision of the 1987 benchmark year, reconciliation of data within 
a framework of supply and use matrices; 
Compilation of time-series backwards to 1969, reconciliation of data on 
the basis of input-output tables. 

The compilation of the time-series concerns: 
Integration of current price data within an input-output table (59 economic 
activities, domestic production plus imports); 
Input-output tables are compiled for all years, starting with 1985 and back
wards to 1969; 
Analysis of the resulting time-series and if necessary corrections of the 
serIes; 
Simultaneous compilation of figures in current and in constant prices; 
Integration of constant price data within an input-output table for the years 
1978-86 (22 economic activities, domestic production plus imports). 

The revision started with a detailed revision of the benchmark year 1987. The 
results were published in 1992.19 This revision is characterized by a greater 
emphasis on the institutional aspects of the system, particularly when record
ing goods and service transactions and the generation of income. From this 
revision onwards, aggregation and integration of the basic data is based on the 
supply and use matrices (instead of the input-output tables), estimated both in 
current and in constant prices. This allows for a better link to basic statistics 
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and for a more sophisticated comparison and mutual balancing of data from 
different sources. Over the period 1978-1987 a number of new sources have 
become available and some existing sources have become more complete. For 
instance, in this revision a better use is made of data from CBS surveys on 
household consumption expenditure and on gross fixed capital formation. It is 
also the first occasion in which the production statistics for trade have been 
utilized. 

With respect to income transactions, considerably more information has 
become available since the 1977 revision. This particularly concerns the Busi
ness Finance Statistics compiled over the years 1977-1985. This statistic pro
vides detailed data on the profit and loss accounts and the balance sheets of 
non-financial enterprises. Independent income estimates were arrived at by 
combining these data with information on sole proprietorships and partner
ships obtained from production statistics. In fact, this meant a partial rehabili
tation of the income method in compiling the Dutch national accounts. 

Besides, various changes in definitions and concepts were carried through. 
Examples are changes from net to gross and from gross to net registration. 
Registration of indirect taxes changed from cash basis to accrual basis. An
other example of a specific change concerns an improved estimation of im
ports and exports of services. For a description of the 1987 revision see, for 
instance, the study by Van den Bos and AI.20 For a detailed description of the 
compilation of the final estimate of Dutch GNP after the 1987 revision .21 

After the detailed revision of the 1987 benchmark year, time-series back
wards to 1969 were compiled. The data for the year 1986 were estimated in 
the same way as the data for 1987, thus, for instance, with supply and use 
matrices as an integration framework. The compilation of the time-series started 
with an analysis of the 1987 and 1986 data before and after revision on an 
industry level. On the basis of this analysis, it was decided that, as much as 
possible, branch specialists had to be involved in compiling the time-series 
backwards to 1977. A plain extrapolation of the 1987 revision corrections 
backwards to 1977 is to be avoided, unless detailed information is not avail
able. 

With regard to the time-series 1969-76, extrapolation methods have been used 
more frequently for several reasons. Firstly, there are not enough resources 
for a continued, detailed year-by-year revision available. Secondly, the revi
sion corrections become smaller back in time, see chapter 4. The relatively 
small revision corrections don't justify a great effort of the national accounts 
staff. Thirdly, the extrapolation method leads to results relatively quickly. 

In the compilation of the time-series 1969-85, computerization plays an in
dispensable role. For the storage, processing, integration and analysis of data 
completely new software has been built by the project group. Without this 
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software it is not possible to make the detailed long time-series within a short 
period. 

An important difference between the revision 1969-85 and the revision 1969-
77 is that in the earlier revision, all corrections were made on the figures avail
able in the input-output tables before revision. In the present revision, all new 
data are re-integrated, starting from scratch. Only, a separation of the origin of 
transactions into domestic and foreign is done more or less mechanically. 

Since the 1987 revision, a new method is used to estimate the volume growth 
of government value added. This method takes into account changes in the 
labour productivity of government employees. Changes in wages and salaries 
can be split up into a compensation for inflation and a compensation for pro
ductivity changes. A proxy for the first component is the index of basic wage 
rates according to collective agreements. The latter is used to deflate value 
added of the government. The introduction of the new method had a substan
tial impact on the growth rates of government value added. For example, for 
the years 1988-91 this growth rate is, on average, about 1.5 percentage point 
higher than on the basis of the old method and GDP growth is about 0.1 per
centage point higher. 22 

3.2. Estimation Method of the Data in Current Prices 
In this section, the estimation method of the current price data is described . 
However, these figures were estimated in relation with the estimates of the 
growth rates and the deflators . The estimation of the growth rates and the 
deflators is described in section 3.3 

The estimation method can be split up into two stages. Firstly, after revision 
estimates have been made by the specialists of the National accounts depart
ment. Secondly, these estimates have been integrated, in consultation with 
these specialists. 

All corrections estimated for the 1987 benchmark year have also been esti
mated for the years 1985-77. The cornerstones of the estimation process are 
the estimates by industry, made by the branch specialists. For each of the 59 
industries, the specialists provided the following revised data: 
- Total output; 
- Total intermediate inputs (in some cases specific input items were pro-

vided); 
Gross value added at market prices; 
Wages and salaries; 

- Operating surplus/mixed income. 

This means that the knowledge of the specialists about the particular nature of 
industries is very important. This procedure is preferable to a method which 
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heavily relies on extrapolation of the revision corrections of the benchmark 
year. Of course, the latter method is less labour intensive. 
Specialists on final expenditure provided data per product group for: 

Household final consumption; 
Government final consumption; 
Fixed capital formation ; 
Exports of goods and services; 
Imports of goods and services. 

Besides, data on indirect taxes (value-added tax , excises etc .) and subsidies 
have been provided by the specialists. 

The compilation of the input-output tables is done in several stages. In the first 
stage the data provided by the specialists are put in the columns of the table . 
Data on final expenditure by origin are considered to be relatively hard infor
mation . This means that the domestic production and imports being 'known', 
for every row of the table a preliminary estimate of the supply of intermediate 
inputs can be compiled. 

In the next stage, the integration of the figures provided by the branch spe
cialists took place. The integration process started by checking the data sup
plied by the specialists. Firstly, the completeness (e.g. coverage of all indus
tries) and the correctness (e.g. valuation) of the data was checked. Secondly, 
the plausibility of the data: total output, intermediate inputs, value added and 
its components. An important check is a comparison of yearly rates of changes 
before and after the revision . 

Afterwards, given total intermediate inputs by industry, intermediate inputs 
are specified by industry of origin. This is done column by column. For every 
input item, an estimation method has been determined. There are three possi
bilities: 

The annual change of the input item equals the change before revision; 
- The annual change equals the change in total intermediate inputs of the 

column involved, after revision; 
- The annual change equals the change in total supply of intermediate in

puts, after revision. 

The next step is to balance every column. This is done by the integration ex
perts. In some cases, specific intermediate inputs were provided by the spe
cialists. If necessary, the calculation method for the inputs can be changed. In 
fact, this means that the input structure was adjusted. 

Finally, the balanced columns are put together into the input-output frame
work. Of course, supply and use is then still not balanced. Next, all data are 
integrated. 
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In the integration process the major statistical decisions are taken by experts 
on the basis of their knowledge of the statistical system and the Dutch economy. 
Remaining, small differences between supply and use are eliminated with a 
RAS-method. 

The input-output tables are submitted for approval to the specialists. They 
compare the final estimates after integration with the data they provided. They 
judge the levels, the annual changes and the whole time series. This can lead 
to a final round of corrections. 

In compiling the time series 1977-1985 both the production and the income 
method were used. The first estimates from both methods showed consider
able differences . This led to detailed analyses and changes of the estimates of 
both the income and the production method . As stated before, in this revision 
project the income method has been rehabilitated, more or less. 

3.3. Estimation of Growth Rates and Deflators 
In the revision, growth rates and deflators have been estimated in relation with 
the estimates in current prices. There was a feed-back between the estimates 
of the growth rates and the estimates in current prices. In some cases, analysis 
of the growth rates and the deflators led to the conclusion that the estimates in 
current prices had to be corrected. 

Immediately after the provisional input-output tables in current prices were 
finished, input-output tables in prices of the previous year were compiled. 
However, the aggregation level was higher: 22 industries . 

To begin with, matrices of deflators were calculated from the input- output 
tables in current and in previous-year prices before revision . With the help of 
these matrices the revised input-output tables in current prices (aggregated to 
22 industries) were deflated. Afterwards, the resulting matrices of data in prices 
of the previous year were integrated to give input-output tables in prices of the 
previous year. 

In the integration, an important role was played by the matrices of revised 
volume mutations, which were calculated from the deflated input- output tables 
and the current price input-output tables. The plausibility of these volume 
mutations was checked and compared with the figures before the revision. 
The plausibility of the input-output ratios in constant prices was also impor
tant in the integration process. In a few cases (for example agriculture, imports 
and exports), volume mutations have been estimated by specialists. 

3.4. Organization and Time-table 
For the revision of the national accounting data 1969-85 a project group was 
set up at the end of 1992. This group is responsible for the coordination, the 
integration process, the time-series results and the publication of the results. 
This group consists of, on average, five persons. The group started in January 
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1993 and was set up for two years. Besides, many staff members (about 50 
persons) of the National Accounts Department are involved: branch special
ists and specialists of final expenditure categories, value added components 
and employment. 

A steering committee was set up, consisting of chiefs of the National ac
counts divisions involved in the project and the project manager. The steering 
committee is responsible for the realization of the aims of the project and the 
time-series results . 

As mentioned before, the aim of the project was to compile long time- series 
of national accounting data in a relatively short period. The time- table of the 
revision project is as follows : 

Publication of the 1985 figures in the publication National Accounts 1992 
(September 1993); 

- Publication of time-series 1977-85 medio 1994; 
- Publication of time-series 1969-84 ultimo 1994, including an explanation 

of the methods and an analysis of the results. 

The aim of publication of the 1985 data in September 1993 was reached . The 
publication of the time-series has delayed. 

4. Time-series Results 

To give an impression of the quantitative results of the revision provisional 
macro-economic aggregates for 1977-87 are presented in the tables of the ap
pendix. 

In general, the revision corrections of the macro-economic aggregates are 
getting smaller backwards in time, with the smallest corrections in the early 
1980s. For instance, in the benchmark year 1987 the correction of the gross 
domestic product at market prices (GOP) was 10410 min gld , that is 2.4%. 24. 
In 1982, the GOP correction was 4058 min gld (1 .1 %) and in 1977 the correc
tion was 3880 min gld (1.4%). 

The final consumption expenditures of households were raised by 1.5% in 
1987,0.6% in 1981 and 1.7% in 1977. The corrections of fixed capital forma
tion range from 5.0% in 1987 to 3.7% in 1977. 

The corrections of imports and exports are negative. These corrections are 
also getting smaller backwards to 1977. 

In the Netherlands, the national accounting data are estimated in such a way 
that the rate of (annual) change is as correct as possible (see chapter I). This is 
reflected in table A2 of the appendix which shows the annual mutations of the 
macro-economic aggregates before and after revision . In general, the GOP 
annual mutation after revision is higher than before revision . This is partly a 
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consequence of the new estimation method of productivity in general govern
ment, see section 3.1. 

5. Conclusions 

In this article the successive revision policies of Statistics Netherlands were 
described . The changing Dutch revision policy reflects in a way the fact that 
there are two archetypes of revision policies: 
- 'Short period' revisions: a revision of a benchmark year, followed by time

series of moderate length; 
- 'Long period' revisions: a revision of a benchmark year followed by time

series backwards to the very first year with national accounting data. 

In the Netherlands, the first revisions were of the 'long period' type. Of course, 
the choice of such a policy was relatively easy because the time-series of na
tional accounting data were not that long in the early days of national accounts 
and the system of national accounts was relatively simple. But still, the first 
revision concerned the years 1921-39: time-series of nineteen years. 

In the course of time, the revisions became more and more 'short period' 
revisions. For instance, the revision with 1977 as a benchmark year was fol
lowed by time-series backwards to 1969: time-series of nine years. 

The last revision with 1987 as a benchmark year, was followed by time
series back to 1969: time-series of nineteen years. This is again more of the 
'long period' type. Besides, recently , Statistics Netherlands has revised the 
national accounting data for the interwar period which makes the times-series 
longer. However, there is still a gap between 1939 and 1969. 

After the 1987 revision, the Dutch estimate of GNP at market prices com
plies with the concepts in the European System of Integrated Economic Ac
counts (ESA). An exception is the calculation of value added of some types of 
non-market production.23 

In due time, the statistical description of the economy improved consider
ably. This is an explanation for the fact that, in general, the quantitative cor
rections of the macro-economic aggregates, because of revisions, became 
smaller. For instance, the revision of the benchmark year 1977 resulted in a 
GDP correction of 5%. The revision of the benchmark year 1987 gave a GDP 
correction of 2.4%. However, at a meso-level the revision corrections are some
times substantially greater. 

The revision of the years 1977-87 led to a rise of most of the macro-eco
nomic aggregates. Imports and exports are lower after the revision. This is 
mainly caused by the net registration of many processing transactions. Final 
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consumption expenditure of general government is lower after revision. This 
is the net result of a great number of corrections. 

This article started with the observation that different revision policies are 
used in different countries. This obscured comparisons of national accounting 
data across countries. For the European countries there is a special need to 
harmonize revision policies. 

Since 1988, the member states of the European Community have to compile 
GNP data in accordance with the ESA definitions. These GNP estimates (fis
cal GNP) are the basis for the calculation of the countries' contributions to the 
Community. For this purpose, mainly levels of GNP are of interest. This im
plies that in between two revisions, statistical GNP may not be equal to fiscal 
GNP, strictly speaking. These differences between the statistical and the fiscal 
GNP will disappear when a revision of the national accounts is carried out in 
such a way that the revised GNP for fiscal purposes is the same as the revised 
GNP for statistical purposes. For the Netherlands, such a revision is scheduled 
for the reference year 1995. Until the reference year 1995, the data to estimate 
the fiscal GNP will be sent to the European Community, but - because of the 
Dutch revision strategy - they can not immediately result in new estimates of 
the statistical GNP. 

Probably, from the reference year 1996 onwards, fiscal GNP will deviate 
from the statistical GNP again, because new fiscal GNP requirements will not 
be incorporated into the statistical GNP estimates before a next revision . The 
Dutch point of view is that no continual revisions can be carried out for fiscal 
purposes. 

In the future, all countries of the European Community should follow the 
same revision policies to achieve that changes will be introduced at the same 
time into all databases and publications. Only in that case, fiscal GNP and 
statistical GNP can be completely harmonized. 



NEW REVISION POLICIES FOR THE DUTCH NATIONAL ACCOUNTS 257 

Appendices 

Table Ai. Macro-economic aggregates, revision corrections as a percentage 
of the average before and after revision levels 

1977 197X 1979 I nil 19H1 19H2 1983 1984 1985 1986 1987 

Gross domestil.: product. market prices 

1.4 1.2 1.2 1.4 1.5 1.1 1.6 1.3 1.7 2.1 2.4 
- wages and sal:lries 

1.8 1.6 1.4 1.3 1.4 1.5 1.5 1.9 2.3 2.7 3.3 
- employers' social contributions 

2.11 2.5 2.K 2.6 2.K 2.6 2.5 2.5 2.2 2.9 2.4 
- indirect taxes 

7.7 4.6 5.9 2.2 1.5 4.3 3.2 4.3 3.6 4.5 3.6 
- subsidies (.) 

34.9 32.6 24.2 22.3 22.6 21.4 211.8 18.6 I K.5 19.11 18.4 

- operating surpluS/ mixed income 

11 .7 1.3 11 .5 2.6 2.6 11.6 2.5 0,9 I,K I.K 2.7 

Imports (c it) 
-1.4 -1. 1 -1.2 - 1.4 -1.2 -2.5 -2,8 -2.8 -3.11 -3.6 -2.7 

Disposable for final expenditure 

11.5 11.5 11.4 11.5 11.5 -11.1 11,1 -11.2 -lUI 11,2 0.7 

Final consumption expenditure 

11.9 II.K 11.8 11.4 11.1 11.7 11.9 11 ,9 1.4 1.11 1.11 

- households 

1.7 1.6 1.5 1.11 11.6 1.1 1.4 1.5 2.1 1.6 1.5 
- general government 

-2. 1 -2. 1 -1.7 - 1.7 - 1,6 - 1.11 -11 ,7 - 1,1 - 1.2 - 1.2 -1.2 

Fixed <.:ilpital formation (gross) 
3.7 3.5 3. 1 3.1 3.6 3.4 3.9 3.9 4,2 3.6 5.11 

- en terprises 

3.6 2.6 I.K 2.11 2.5 2.1 3.1 2.9 3.2 3.3 4.1 

- general government 

4.4 K.2 111.2 9.1 9.11 111.11 K.3 9.6 111. 1 5.7 11.4 

In<.: rease in stock 

Exports (fob) 
-1.6 - 1.1 -1.2 -1.3 -11.9 -2.11 -2.3 -2.4 -2.6 -4.7 -3.3 

Total final expend iture 
11.5 11.5 11.4 11.5 11.5 -11. 1 11,1 -11.2 -lUI 11.2 0.7 



Table A2. Macro-economic aggregates before and after revision, annual mutations / %) 

1978 

before 

Gross domestic product. market prices 
8.0 

- wages and sa lalies 

8.5 
- employers' social contributi ons 

7.7 
- indirect taxes 
- subsidies (-) 

10.8 

16.3 
- operating surplusl mixed income 

7. 1 

Im ports (cit) 4.6 

Disposable for final expenditure 
6.9 

Final consumption expenditure 
9.2 

- households 9.0 
- general government 9.9 

Fixed capita l formation (gross) 

9.3 
- en terprises IDA 

- general government 3.9 

Increase in stocks 

Exports (fob) 2.0 

Total final expenditure 6.9 

1979 

after before 

7.8 6.4 

8.2 

8.3 
7.3 

13.5 

7.6 

4.9 

6.9 

9.2 
9.0 
9.9 

9.0 
9.3 
7.9 

2.4 

6.9 

7. 1 

9.4 
5.1 

20.6 

5.6 

17.6 

9.9 

7.7 
7.4 
8.7 

5.0 
5.6 
1.7 

16.3 

9.9 

1980 

after before 

6.4 6.6 

6.9 

9.6 
6.6 

10.7 

4.8 

17.5 

9.8 

7.7 
7.3 
9.1 

4.7 
4.8 
3.7 

6.1 

7.5 
7.1 
5.7 

6.6 

14.0 

9.0 

6.6 
6.9 
5.4 

6.5 
5.5 

11.9 

1981 

after before 

6.8 4.8 

6.0 

7.3 
3.2 
3.7 

8.8 

13.8 

9.1 

6.2 
6.4 
5.5 

6.5 
5.7 

10.7 

2.0 

1.5 
1.6 

-2.9 

10.8 

7.6 

5.8 

3.7 
3.6 
4.1 

-4.5 
-5.6 

1.2 

16.2 14.0 13.9 15 .7 

9.8 9.0 9.1 5.8 

1982 

after before 

4.8 4.5 

2. 1 

1.7 

0.9 
-2.5 

10.8 

7.8 

5.8 

3.4 
3.2 
4.2 

-4.1 
-5. 1 

1.1 

16. 1 

5.8 

3.3 

1.7 
2.4 

14.9 

8.7 

2.4 

3.8 

4.0 
4.0 
3.8 

-0.6 
0. 1 

-4.3 

3.9 

3.8 

after 

4.1 

3.4 

1.5 
5.3 

13.5 

6.5 

1.1 

3. 1 

4.5 
4.6 
4.5 

-0.8 
-0.2 
-3.4 

2.8 

3. 1 

1983 

before after 

3.3 3.8 

-0.3 -0.3 

5.5 5.4 
5.7 4.6 

12.9 12.1 

6.8 8.9 

4.3 3.9 

3.6 3.9 

3.3 3.5 
3.6 3.8 
2.2 2.5 

3.4 3.9 
4.8 5.8 

-4.0 -5.7 

3.4 3.0 

3.6 3.9 

1984 

before 

5.0 

0.5 

-0.7 

6.5 
13.5 

12.7 

11.0 

7.1 

2.3 
3.0 

-0.3 

7.0 
6.5 
9.8 

13. 1 

7.1 

1985 

afler before 

4.7 4.5 

0.8 

-0.7 
7.7 

11. 1 

10.9 

10.9 

6.8 

2.3 
3. 1 

-0.6 

7.0 
6.3 

11.2 

13.0 

6.8 

3.5 

2.3 
5.4 
6.4 

6.0 

7.8 

5.7 

4.0 
4.6 
1.9 

8.0 
9.8 

-2 .2 

6.8 

5.7 

afler 

4.9 

3.9 

2.0 
4.7 
6.3 

7.0 

7.6 

5.8 

4.5 
5.2 
1.8 

8.3 
10.2 
-1.7 

1986 1987 

before afler before after 

2.5 2.9 0.4 0.7 

4. 1 4.6 3.4 4.0 

32 3S 1.9 1.4 
62 72 6.9 5.9 
3~ 42 21.9 21.2 

-0.4 -0.4 -3.7 -2.9 

- 13.2 -13.8 0.1 1.0 

-3.3 -3.1 0.3 0.8 

3.0 2.6 3D ~O 

3.4 2.9 3D 3D 
1.3 1.3 3D 3D 

7.4 6.8 1.1 2.5 
9.1 9.2 1.7 2.5 

-3.4 -7.6 -3. 1 2.6 

6.6 -12.4 - 14.2 -2.5 - 1.2 

5.8 -3 .4 -3.1 0.3 0.8 

IV 
Vl 
00 

o 
m 
:;:0 
-l 
:-0 
o m 
Z 
c::l 
» 
A 
A 
m 
?' 
'-» 
z 
o 
m 
o 
::j 
» 
z 
o 
:;:0 
o 
c::l 
m 
:;:0 
-l 
» 
3::: 
< » 
z 
:;:0 
o o c m 
z 



NEW REVISION POLICIES FOR THE DUTCH NATIONAL ACCOUNTS 259 

NOTES 

I . Statistics Netherlands, Department of National Accounts . The views expressed 
in this article are those of the authors and do not necessari Iy reflect the view of 
Statistics Netherlands . This article was presented at the Twenty-third General 
Conference of the International Association for Research in Income and Wealth, 
St. Andrew ' s, New Brunswick, Canada, August 21-27,1994. 

2. United Nations, System of National Accounts 1993. Document symbol ST/ESA/ 
STAT/SER.F/2/ Rev. 4 (New York, 1993). 

3. At present, the national accounting data for the years 1948-68 are revised. 
4. C.A. van Bochove, 'The micro-meso-macro linkage for business in an SNA

compatible system of economic statistics. National Accounts Occasional Paper 
Nr. NA-020' (CBS, Voorburg, 1987). 

5. For more details on the revision strategy of the CBS, see for instance: S.B. Algera, 
P.A .H.M . Mantelaers and H.K. van Tuinen, 'Problems in the Compilation of 
Input-Output Tables in the Netherlands', in: J. Skolka (ed.), Compilation of In
put-Output Tables. Lecture Notes in Economics and Mathematical Systems, vol. 
203 (Berlin! Heidelberg/ New York) 37-103; Van Bochove, 'The micro-meso
macro linkage'. 

6. This concerns macro-economic data. Detailed fihures may be publi shed in 1997 . 
7. CBS, Het nationale inkomen van Nederland 1921-1939 (Nationaal income for 

the Netherlands 1921-1939). No.7 der Monografieen van de Nederlandse 
Conjunctuur (Utrecht, 1948). 

8. CBS, Enkele berekeningen over het nationale inkomen van Nederland (Some 
Computations of the National Income of the Netherlands). Speciale Onderzoe
kingen van de Nederlandse Conjunctuur, Nr. 2 Cs-Gravenhage 1939). 

9. CBS, Nationale Rekeningen, 1954. 
10. CBS, Nationale Rekeningen, 1955. 
I I. CBS, Nationale Rekeningen, 1958. 
12. United Nations, A System of National Accounts and Supporting Tables. Studies 

in methods. Series F, No.2, rev. I (New York, 1953); OEEC, A standardized 
system of national accounts (Paris, 1952). 

13 . CBS, Nationale rekeningen, 1972. 
14. CBS, Nationale Rekeningen, 1973; Eurostat, European System of Integrated Eco-

nomic Accounts (ESA) (Luxemburg, 1970). 

15. CBS, Nationale rekeningen, 1981. 
16. CBS, Nationale rekeningen, 1985. 
17. Cf G.P. den Bakker, Th.A. Huitker and C.A . van Bochove, 'The Dutch Economy 

1921-1939: Revised Macro-Economic Data for the Interwar Period' , Review of 
Income and WeaLth series 36, no . 2, 187-206. 

18 . G.P. den Bakker, J. de Gijt and S.J. Keuning, 'An Historical Social Accounting 
Matrix for the Netherlands (1938)" Review of Income and Wealth series 40, 
no.2, 175-191. 

19. CBS, NationaLe Rekeningen, 1992 
20. C. van den Bos and P.G. AI , 'The 1987 Revision of the Netherlands' National 

Accounts'. National Accounts Occasional Paper Nr. NA-058 (Voorburg, 1994). 
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21 . F. Bos and C. Gorter, 'Compi ling Dutch Gross National Product (GNP); Full 
Report on the Final Estimates after the Revision in 1992' . National Accounts 
Occasional Paper Nr. NA-OS7 Extended (Voorburg, 1993). 

22. For a description of the method, see: B. Kazemier, 'Volume Measurement of 
Government Output -The Dutch practice since Revision 1987'. BPA no. 10797-
92-HE8 (Voorburg, 1992). 

23. Besides, on specific practical issues, there are some small imperfections, see: 
Bos and Gorter, 'Compiling Dutch gross National Product'. 

24. In this article relati ve corrections are expressed as a percentage of the average of 
the before and after revision levels. 






	economic-social-history_07_0001
	economic-social-history_07_0002
	economic-social-history_07_0003
	economic-social-history_07_0004
	economic-social-history_07_0005
	economic-social-history_07_0006
	economic-social-history_07_0007
	economic-social-history_07_0008
	economic-social-history_07_0009
	economic-social-history_07_0010
	economic-social-history_07_0011
	economic-social-history_07_0012
	economic-social-history_07_0013
	economic-social-history_07_0014
	economic-social-history_07_0015
	economic-social-history_07_0016
	economic-social-history_07_0017
	economic-social-history_07_0018
	economic-social-history_07_0019
	economic-social-history_07_0020
	economic-social-history_07_0021
	economic-social-history_07_0022
	economic-social-history_07_0023
	economic-social-history_07_0024
	economic-social-history_07_0025
	economic-social-history_07_0026
	economic-social-history_07_0027
	economic-social-history_07_0028
	economic-social-history_07_0029
	economic-social-history_07_0030
	economic-social-history_07_0031
	economic-social-history_07_0032
	economic-social-history_07_0033
	economic-social-history_07_0034
	economic-social-history_07_0035
	economic-social-history_07_0036
	economic-social-history_07_0037
	economic-social-history_07_0038
	economic-social-history_07_0039
	economic-social-history_07_0040
	economic-social-history_07_0041
	economic-social-history_07_0042
	economic-social-history_07_0043
	economic-social-history_07_0044
	economic-social-history_07_0045
	economic-social-history_07_0046
	economic-social-history_07_0047
	economic-social-history_07_0048
	economic-social-history_07_0049
	economic-social-history_07_0050
	economic-social-history_07_0051
	economic-social-history_07_0052
	economic-social-history_07_0053
	economic-social-history_07_0054
	economic-social-history_07_0055
	economic-social-history_07_0056
	economic-social-history_07_0057
	economic-social-history_07_0058
	economic-social-history_07_0059
	economic-social-history_07_0060
	economic-social-history_07_0061
	economic-social-history_07_0062
	economic-social-history_07_0063
	economic-social-history_07_0064
	economic-social-history_07_0065
	economic-social-history_07_0066
	economic-social-history_07_0067
	economic-social-history_07_0068
	economic-social-history_07_0069
	economic-social-history_07_0070
	economic-social-history_07_0071
	economic-social-history_07_0072
	economic-social-history_07_0073
	economic-social-history_07_0074
	economic-social-history_07_0075
	economic-social-history_07_0076
	economic-social-history_07_0077
	economic-social-history_07_0078
	economic-social-history_07_0079
	economic-social-history_07_0080
	economic-social-history_07_0081
	economic-social-history_07_0082
	economic-social-history_07_0083
	economic-social-history_07_0084
	economic-social-history_07_0085
	economic-social-history_07_0086
	economic-social-history_07_0087
	economic-social-history_07_0088
	economic-social-history_07_0089
	economic-social-history_07_0090
	economic-social-history_07_0091
	economic-social-history_07_0092
	economic-social-history_07_0093
	economic-social-history_07_0094
	economic-social-history_07_0095
	economic-social-history_07_0096
	economic-social-history_07_0097
	economic-social-history_07_0098
	economic-social-history_07_0099
	economic-social-history_07_0100
	economic-social-history_07_0101
	economic-social-history_07_0102
	economic-social-history_07_0103
	economic-social-history_07_0104
	economic-social-history_07_0105
	economic-social-history_07_0106
	economic-social-history_07_0107
	economic-social-history_07_0108
	economic-social-history_07_0109
	economic-social-history_07_0110
	economic-social-history_07_0111
	economic-social-history_07_0112
	economic-social-history_07_0113
	economic-social-history_07_0114
	economic-social-history_07_0115
	economic-social-history_07_0116
	economic-social-history_07_0117
	economic-social-history_07_0118
	economic-social-history_07_0119
	economic-social-history_07_0120
	economic-social-history_07_0121
	economic-social-history_07_0122
	economic-social-history_07_0123
	economic-social-history_07_0124
	economic-social-history_07_0125
	economic-social-history_07_0126
	economic-social-history_07_0127
	economic-social-history_07_0128
	economic-social-history_07_0129
	economic-social-history_07_0130
	economic-social-history_07_0131
	economic-social-history_07_0132
	economic-social-history_07_0133
	economic-social-history_07_0134
	economic-social-history_07_0135
	economic-social-history_07_0136
	economic-social-history_07_0137
	economic-social-history_07_0138
	economic-social-history_07_0139
	economic-social-history_07_0140
	economic-social-history_07_0141
	economic-social-history_07_0142
	economic-social-history_07_0143
	economic-social-history_07_0144
	economic-social-history_07_0145
	economic-social-history_07_0146
	economic-social-history_07_0147
	economic-social-history_07_0148
	economic-social-history_07_0149
	economic-social-history_07_0150
	economic-social-history_07_0151
	economic-social-history_07_0152
	economic-social-history_07_0153
	economic-social-history_07_0154
	economic-social-history_07_0155
	economic-social-history_07_0156
	economic-social-history_07_0157
	economic-social-history_07_0158
	economic-social-history_07_0159
	economic-social-history_07_0160
	economic-social-history_07_0161
	economic-social-history_07_0162
	economic-social-history_07_0163
	economic-social-history_07_0164
	economic-social-history_07_0165
	economic-social-history_07_0166
	economic-social-history_07_0167
	economic-social-history_07_0168
	economic-social-history_07_0169
	economic-social-history_07_0170
	economic-social-history_07_0171
	economic-social-history_07_0172
	economic-social-history_07_0173
	economic-social-history_07_0174
	economic-social-history_07_0175
	economic-social-history_07_0176
	economic-social-history_07_0177
	economic-social-history_07_0178
	economic-social-history_07_0179
	economic-social-history_07_0180
	economic-social-history_07_0181
	economic-social-history_07_0182
	economic-social-history_07_0183
	economic-social-history_07_0184
	economic-social-history_07_0185
	economic-social-history_07_0186
	economic-social-history_07_0187
	economic-social-history_07_0188
	economic-social-history_07_0189
	economic-social-history_07_0190
	economic-social-history_07_0191
	economic-social-history_07_0192
	economic-social-history_07_0193
	economic-social-history_07_0194
	economic-social-history_07_0195
	economic-social-history_07_0196
	economic-social-history_07_0197
	economic-social-history_07_0198
	economic-social-history_07_0199
	economic-social-history_07_0200
	economic-social-history_07_0201
	economic-social-history_07_0202
	economic-social-history_07_0203
	economic-social-history_07_0204
	economic-social-history_07_0205
	economic-social-history_07_0206
	economic-social-history_07_0207
	economic-social-history_07_0208
	economic-social-history_07_0209
	economic-social-history_07_0210
	economic-social-history_07_0211
	economic-social-history_07_0212
	economic-social-history_07_0213
	economic-social-history_07_0214
	economic-social-history_07_0215
	economic-social-history_07_0216
	economic-social-history_07_0217
	economic-social-history_07_0218
	economic-social-history_07_0219
	economic-social-history_07_0220
	economic-social-history_07_0221
	economic-social-history_07_0222
	economic-social-history_07_0223
	economic-social-history_07_0224
	economic-social-history_07_0225
	economic-social-history_07_0226
	economic-social-history_07_0227
	economic-social-history_07_0228
	economic-social-history_07_0229
	economic-social-history_07_0230
	economic-social-history_07_0231
	economic-social-history_07_0232
	economic-social-history_07_0233
	economic-social-history_07_0234
	economic-social-history_07_0235
	economic-social-history_07_0236
	economic-social-history_07_0237
	economic-social-history_07_0238
	economic-social-history_07_0239
	economic-social-history_07_0240
	economic-social-history_07_0241
	economic-social-history_07_0242
	economic-social-history_07_0243
	economic-social-history_07_0244
	economic-social-history_07_0245
	economic-social-history_07_0246
	economic-social-history_07_0247
	economic-social-history_07_0248
	economic-social-history_07_0249
	economic-social-history_07_0250
	economic-social-history_07_0251
	economic-social-history_07_0252
	economic-social-history_07_0253
	economic-social-history_07_0254
	economic-social-history_07_0255
	economic-social-history_07_0256
	economic-social-history_07_0257
	economic-social-history_07_0258
	economic-social-history_07_0259
	economic-social-history_07_0260
	economic-social-history_07_0261
	economic-social-history_07_0262
	economic-social-history_07_0263
	economic-social-history_07_0264

