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1 INTRODUCTION
T i n b e r g e n ' s e c o n o m i c writings s t a r t e d being p u b l i s h e d in 1927 a n d have cont i n u e d till the p r e s e n t d a y , thus s p a n n i n g a p e r i o d o f m o r e t h a n 65 years. T h e
n u m b e r o f scientific p u b l i c a t i o n s is n o w well over 900.
I n o r d e r to p r e s e n t a n overview o f such a vast b o d y o f w o r k , a selection is
n e e d e d as well as a classification.
W i t h respect to the classification this overview follows T i n b e r g e n ' s o w n
interest which is 'in e c o n o m i c substance r a t h e r t h a n in m e t h o d o l o g i c a l econo m e t r i c issues' ( T i n b e r g e n 1979). Six b r o a d areas o f T i n b e r g e n ' s e c o n o m i c
w o r k have thus been distinguished:
I
II
III
IV
V
VI

E c o n o m i c D y n a m i c s a n d Business Cycles
E c o n o m i c Policy: T h e o r y a n d M o d e l s
International Economics and Economic Integration
Economic Development
Income Distribution
The Economic Order

T h e six areas o f w o r k m e n t i o n e d allow for the classification o f m u c h o f T i n b e r gen's e c o n o m i c writings. 1 But obviously, some o f T i n b e r g e n ' s w o r k falls out-
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1 This classification is more extensive and comprehensive than those in Klaassen, Koyck and
Witteveen (1959), Bos (1984) and Chakravarty (1988), but is congenial to these in nature. The
present deviates, however, from such as in Hansen (1969) with its stronger focus on methods.
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side the areas indicated. Examples are professional recollections such as in
Tinbergen (1970-3, 1979, 1984 and 1991-3). These publications have been used
as a framework for this overview. They further served as a first indicator for
the selection of publications to be dealt with under the various headings in this
overview. A second criterion was whether a publication's content could be
considered to be of major scientific importance for a specific area of work. A
third criterion was whether a publication could be considered as typical for any
of the headings in this overview.
Some commentators on Tinbergen's work, such as Hansen (1969), concluded that the areas of research could be regarded as stages in Tinbergen's
development, marked more or less clearly by specific time periods. It is true
that Tinbergen's work on Business Cycles was mainly done in the 1930s, that
Economic Policy was the main subject of the late 1940s and early 1950s,
followed by some 15 years when his work concentrated on Economic Development. A too strict periodization would, however, obscure the continuity in
Tinbergen's work. For instance, Tinbergen (1928 and 1989-2) mark the period
of his intermittent writing on Unemployment. The writings on Economic Integration cover a period of 46 years (Tinbergen 1945 and 1991-1), while Tinbergen (1934) marks the beginning of his writing on Economic Planning.
Moreover, recently Tinbergen (1991-4, 1991-5, and 1992) addressed anew the
measurement of welfare and the Optimum Economic Order.
There is a further, and more important element of continuity in Tinbergen's
work, which relates to its nature. To underline this aspect of continuity four
characteristics have been selected, which are constant marks of Tinbergen's
work. These four main characteristics are adopted from Tinbergen's own guidelines for scientific work given in his professional recollections (Tinbergen 1979,
1991-3):
1.
2.
3.
4.

Policy Relevance
Measurement
Balance
Learning from Experience

The six areas mentioned above embody the change in Tinbergen's work,
whereas the four characteristics mark its continuity. These are the subjects of
sections 2 and 3 in this study, respectively. Section 4 concludes with some of
Tinbergen's observations on the motivations and tasks of an economist's work
and the achievements to be expected from scientific research.
Making an overview such as this poses various options. The procedure
adopted here is that Tinbergen's work should speak for itself. Also regarding
comments on Tinbergen's work, this overview derives most from Tinbergen's
own recollections. And, as has been said above, even the classification and
selection of the publications is in line with Tinbergen's own priorities.
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2 AREAS OF TINBERGEN'S WORK: CHANGE

2.1 Introduction
In the years 1921-1925 Tinbergen studied physics at the University of Leiden.
Professor Paul Ehrenfest was his most influential teacher, with his brilliant
didactic capabilities (Tinbergen 1979). Later, working with Ehrenfest as a
member of staff, Tinbergen prepared the thesis for his doctorate in physics; the
title of his thesis was (translated from Dutch): 'Minimum Problems in Physics
and Economics.' This thesis, published in 1929, marked the shift in discipline
of Tinbergen's work from physics to economics. Naturally, this shift in interest
had not come about suddenly but had been inspired in previous years by a
growing awareness of unemployment and poverty. Already in 1928 Tinbergen
had addressed the measurement of unemployment, in particular the distribution of the duration of unemployment, first at the moment of the unemployment count and, derived from that, at the start of re-employment (Tinbergen
1928). In his doctoral thesis, Tinbergen (1929-2) presents an overview of results
in physics that can be explained by the assumption that certain central phenomena, such as energy and time, have a tendency towards an extreme, mostly
minimum, value. In this respect, some striking analogies are demonstrated to
exist with economic phenomena, such as production, stocks and business cycles.
In retrospect, Tinbergen (1970-3) explains his shift towards economics as
follows: 'I felt the existing inequalities among people as an injustice but was
told it to be something that could not be removed without a better knowledge
of the structure of society ... The Great Depression, some years after, reinforced my conviction that economic research might be more useful than physical research.'
More generally, a sense of responsibility for society was one of the powerful
motives for Tinbergen's transition from physics to economics and the same
explanation can be applied to 'the changes in emphasis on the main subjects
that I tackled' (Tinbergen 1970-3). These are the topics of the remainder of this
section.
2.2 Economic Dynamics and Business Cycles
In 1929 Tinbergen joined the Central Bureau of Statistics in The Netherlands
and concentrated his research on dynamic phenomena in economics.2 Economic theory at the time ran almost exclusively in static terms (Hansen 1969).
Tinbergen's work on economic dynamics arose from his interest in business
cycles, an essentially dynamic phenomenon. Tinbergen started his work at a
2 In fact, Tinbergen rejoined the Central Bureau of Statistics, having worked there shortly - after
finishing his study in physics in 1926 - in fulfillment of his duties as a conscientious objector. As a
result, a study was published on the mathematical-statistical methods for business cycle research.
(Tinbergen 1927).

4

J. K O L A N D P. DE W O L F F

time when little empirical information was available. Statistical data were collected and a series of studies was made by Tinbergen, later joined by various
colleagues at the Central Bureau of Statistics, on the behaviour of demand as
well as supply on markets mostly of individual products such as potato flour,
ship building and the stock exchange (Tinbergen 1930, 1931, 1932).
Tinbergen (1979) recalls the example of the Dutch anchovy market, for
which data were available over the period from 1855 to 1930, when the closing
of the Zuiderzee disturbed the functioning of the mechanism. Annual catches
had varied in the ratio 200 to 1, for which a biological explanation was known;
the main factor involved was the temperature in March in the sea around Den
Helder, the nursery of the anchovies. Another interesting feature of the market
was that the fish, after being salted, had to be stocked for four years to reach
top quality and be fit for canning. As a consequence prices clearly varied
negatively with the total of the last four years' catches. 3
A somewhat different example of a supply lag Tinbergen (1979) recalls, was
implied by the analysis of the pork market in Hanau (1928). Farmers need time
to react to price changes and raising pigs also requires time. The result is a
roughly 3-year cycle in the pork market. Because of its graphical presentation
this mechanism became known as the cobweb theorem, which constitutes the
simplest example of a family of explanations of cycles in individual markets.
These studies on demand and supply were therefore of great importance for
the empirical knowledge of the business cycle. Invariably, a large part of the
fluctuations of the turnover in the different markets could be explained by the
cyclical movements of either income or production (De Wolff 1970).
Tinbergen's pioneering work drew attention both in The Netherlands and
abroad. In 1931 the University of Amsterdam appointed him part-time as a
private university teacher. Later, the Netherlands School of Economics in
Rotterdam offered him a part-time professorship. Tinbergen accepted; his
inaugural lecture was on statistics and mathematics in the use of business cycle
research (Tinbergen 1933). Tinbergen kept his chair in Rotterdam (full-time
since 1955), till his retirement in 1973 from the - then - Erasmus University.
International recognition was apparent from the invitation by the League of
Nations in 1936 to subject the various theories on business cycles to statistical
analysis as far as possible. A survey of these theories had been made by G. von
Haberler (1936), also on request of the League of Nations which was interested
in the subject because of the Great Depression. The first results were published
in 1939 in a volume containing an outline on the method of correlation analysis, and applications to fluctuations in investment, in general, and in residential
building and in railway rolling-stock, in particular. Data of varying quality
were used for the UK, the USA and other industrial countries (Tinbergen
1939-1). The main result was, that the method of correlation allowed to dis-
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criminate on an empirical basis between the various factors theoretically conceived to influence fluctuations in investment.
Tinbergen's methodology was exceptional at that time and was received
sometimes with scepticism. In particular J.M. Keynes (1939), at the time editor
of the Economic Journal, reviewed 'Professor Tinbergen's Method' quite critically, raising as one of the fundamental points that 'The method is neither of
discovery nor of criticism. It is a means of giving quantitative precision to
what, in qualitative terms, we know already as the result of a complete theoretical analysis.' Of course the latter criticism illustrates precisely Tinbergen's
conviction that knowledge relevant for policy making should preferably be
quantitative in nature. As to 'discovery,' Tinbergen (1940) in his 'Reply' indicated that 'it sometimes happens that the course of the curves itself suggests that
some factor not mentioned in most economic textbooks must be of great
importance,' and he mentioned some examples. 'As to the possibility of 'criticism,' it seems to me,' Tinbergen (1940) argued, 'that the value found for one
or more of the regression coefficients may imply a criticism on one or more of
the theories that have been used.'
In a 'Comment' to Tinbergen's 'Reply,' Keynes (1940) still held some
doubts: 'that there is anyone I would trust with it at the present stage or that
this brand of statistical alchemy is ripe to become a branch of science, I am not
yet persuaded.' But Keynes concluded: 'No one could be more frank, more
painstaking, more free from subjective bias or partipris than professor Tinbergen... But Newton, Boyle and Locke all played with alchemy. So let him
continue.' And so Tinbergen did.
2.3 Economic Policy: Theory and Models
The main problem of the business cycle, however, was not connected with a
single market, but with the complete process of investment, production and
consumption, and price and income formation. Keynes' model leading to the
famous multiplier concept did not try to explain the period of the main cycle.
Consequently, the two main features of testing business cycle theory were
considered to be (Tinbergen 1979):
(i) formulating and testing statistically a whole system of relations;
(ii) finding out which of the elements in these relations could explain the
relative constancy of the cycle's period.
Such a system of relations was developed in Tinbergen (1936), containing a
model for the economy of The Netherlands as a whole. This first macro
country model has 24 equations and can be regarded as an extension of the
Keynesian equations of income formation and consumption expenditure. Additions were made by splitting up money flows into a price and a quantity
component, and by the introduction of imports, exports, employment and
wage rates (Tinbergen 1979). In a number of equations, lags were introduced.
Consumption and investment were assumed to lag behind their explanatory
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variables such as income and profits. The model was constructed partly to
discover the dynamic properties of The Netherlands' economy.
The model, however, could not give a full explanation of the business cycle
fluctuations in The Netherlands' economy, because some of the main influences
in such an open economy, like world exports and foreign price levels, were
exogeneous to the model. The aim of the 1936 model, however, was first and
foremost to evaluate the various policies considered to remedy the depressed
economy: wage cuts, public works, increased trade protection and devaluation,
the latter turning out to be the preferred policy. For the first time there was a
possibility to make quantitative assessments about policy implications (De
Wolff 1970).
Subsequently, a similar model was made for the USA which was published
as part II of Tinbergen's study for the League of Nations on Statistical Testing
of Business Cycle Theories (Tinbergen 1939-2). With its foreign trade being
relatively unimportant in relation to its national product, the USA presented a
better case for explaining business cycle fluctuations than the open economy of
The Netherlands could provide. The USA model had 48 equations and was
estimated for the period 1919-1932. Tinbergen (1979) highlights a main finding
on fluctuations in investments. The principle of rigid acceleration with its
assumed full capacity production was rejected on the basis of the empirical
estimates, and the flexible accelerator was developed instead. The new principle implied investments to be equal to a fixed portion of the deviation between required and actual production capacity, with required capacity equal to
the demand for the consumer good concerned. Regarding the short cyclical
movements, the mechanism for the USA shows that an automatic revival is to
be expected, but for the movements of longer duration a definite statement
could not be made. The results further indicated several possible policies that
would prevent a depression from developing (Tinbergen 1939-2).
During the early years of World War II, Tinbergen built a similar model for
the economy of the UK covering the period 1870-1914. This study was published some years after the war (Tinbergen 1951). An unsatisfactory property
of the models developed thusfar was the extreme sensitivity of the cycle period
to changes in the lags and to the coefficients appearing in the equations (Tinbergen 1979).
In 1945, Tinbergen left the Central Bureau of Statistics of The Netherlands
to become Director of the Central Planning Bureau. This Bureau was a new
institution in The Netherlands, established in September 1945 on initiative of
the Minister of Trade and Industry at the time, Mr H. Vos. 4 The Planning
Bureau was given the task to produce a Central Economic Plan containing a
balanced set of estimates and directives for the economy of The Netherlands.

4 Ten-yearsbefore,duringthe GreatDepression,Tinbergenand Vos had cooperatedin designing
a Plan for Employmentofferinga socialistalternativeto the governmentpolicyat the time.
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The Central Economic Plans are produced annually (De Wolff and Van der
Linden 1988).
During his directorship at the Central Planning Bureau (1945-1955) Tinbergen's insight and experience resulted in three monographs on economic policy
(Tinbergen 1952-1, 1954-2, 1956-2).
On the Theory of Economic Policy (Tinbergen 1952-1) presents a brief description of the issues involved; qualitative and quantitative policies are distinguished, variables are divided into targets, instruments, data and irrelevant
variables, 5 static and dynamic processes are distinguished and the equality and
implications of inequality between the number of targets and instruments are
discussed. In addition, Economic Policy: Principles and Design (Tinbergen
1956-2) explains the use of models for economic analysis and for economic
policy in which variables switch their position between being exogeneous and
endogeneous. Moreover, 21 examples of models are presented varying in being
closed or open, static or dynamic and macro or micro, each model designed to
deal with a specific set of policy issues. This monograph also contains chapters
on changes in the foundations of society, utopist ideas regarding complete
freedom or complete state regulation, and on the organisation of economic
policy, discussing national and international agencies and their tasks.
Within the framework of Tinbergen (1952-1 and 1956-2), Tinbergen (1954-2)
discusses Centralization and Decentralization in Economic Policy, stating
among others the need for centralization in the case of supporting and conflicting instruments, with decentralization possible or warranted in the case of
neutral instruments. This discussion also appears in Tinbergen (1954-1) on
International Economic Integration.
Mainly in view of this work on economic modelling and in particular for his
pathbreaking work for the League of Nations, Tinbergen, together with Ragnar Frisch, was awarded in 1969 the First Nobel Prize in Economics. In his
Lecture to the Memory of Alfred Nobel on 12 December 1969 Tinbergen
summarized once again the advantages of models: on the one hand, 'they force
us to present a "complete" theory by which I mean a theory taking into
account all relevant phenomena and relations, and, on the other hand, the
confrontation with observation, that is, reality.'
2.4 International Economics and Economic Integration
In Tinbergen (1979) it is recalled that Keynes (1919) tried to show that the war
indemnity required from Germany by the Allied Nations after the First World
War was unrealistic, given Germany's limited export possibilities. Keynes'
argument would have been weakened considerably had the value of the price
elasticity of demand for exports been taken equal to the theoretical value of
minus infinity and not to -2 as Keynes had assumed. Econometric studies
5 Accordingto Tinbergen(1973-3, 1979)the distinctionof these four typesof variables was due
to Frisch (1949).
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carried out by Tinbergen and his colleagues found, however, values around -2
indeed and Tinbergen told Keynes so. Keynes' reaction was surprising: 'how nice
for you to have found the correct figure!' Tinbergen (1979) admits that sometimes
intuition indeed constitutes a basis for new scientific results, but adds that it
should be the intuition of a genius. Simpler souls have to rely on measurement.
Tinbergen (1949) presents a study on long-term price elasticities of foreign
trade; the measurement of these elasticities was important because at that time
Western European countries were considering devaluation as one of the means
to balance their foreign accounts. Estimates of short-term elasticities had resulted in rather low values rendering the success of a devaluation policy doubtful. Tinbergen (1949) put forward some reasons why long-run elasticities
would probably be significantly higher than short-run elasticities: the empirical
estimates showed such a difference indeed.
In Appendix VI to Tinbergen (1962-2) the gravitation model was developed.
This model assumes that bilateral trade flows depend positively on the G N P of
the exporting country and on that of the importing country, and negatively on
their physical distance. 6 The model and its estimation were meant to establish
a normal or standard pattern of bilateral trade; observed deviations from this
pattern would be indicative of the existence of trade barriers or preferences.
Although the gravitation model's simplicity renders it somewhat restrictive, its
empirical applications turned out to be very successful.
Written during World War II and published shortly after, Tinbergen (1945)
described the essence of international economic relations and outlined the
desirable extent of their regulation. This study was inspired by the observation
'that lack of international cooperation ... has played an important part in causing many of the controversies of an intricate nature from which ... war arose.'
Although Tinbergen (1984), in retrospect, considered this International Economic Co-operation as amateurish, it already contained proposals for international policy coordination regarding trade, investment, finance, the business
cycle and competition, as well as a proposal for supranational institutions
designing and executing such coordinated policies.
Nine years later the study International Economic Integration was published
(Tinbergen 1954-1). 7 In his preface Tinbergen said the study was, in a way, a
second edition of International Economic Co-operation, completely rewritten,
however, to take into account the rapid development in thinking as well as in
international economic co-operation itself. The study defines the concepts of
negative and positive economic integration; the former would be merely the
reduction of barriers to trade, 8 while the creation of new institutions for policy
6 The model and its mathematical formulation closelyresembleNewton's Law put forward in
1687, describing the attraction between any two particles of matter. In his well-known study
Linnemann (1966) elaborated the model.
7 A secondedition was published in 1964.
8 Thistherefore represents only the removal of distortions previouslyintroduced.
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co-ordination and centralization would represent positive integration. The optimal level of decision making was discussed. Decentralization is desirable in
view of the maximum participation in the decision making and its low cost of
implementation. Centralization or at least co-ordination is necessary in view of
external effects. Such external effects can be positive when the policy instruments used by individual countries are supporting each other, negative when
conflicting. In both cases co-ordination or centralization of the use of policy
instruments would be welfare improving. Earlier, Tinbergen (1952-2) had already advocated that the choice between economic freedom and economic
planning depends on the specific circumstances and should be made on rational grounds.
The equalization of factor prices between free-trade areas was studied in
Tinbergen (1949). It was concluded that under a number of specific conditions,
equalization of factor prices will occur, even if factors cannot move across
countries. In the likely case however, that the number of factors is smaller than
the number of products, the equality of factor prices is no longer warranted. 9
With foresight, Tinbergen (1957-2) studied the effects on welfare of increased membership of a customs union. It is shown that with increased membership total production rises in an accelerated way, in proportion to the
number of tariff walls eliminated. Upon entrance, a previously non-member
country jumps to the posititon of shared welfare increases among member
states.
Recently, Tinbergen (1991-1) presented a method to measure the velocity of
integration. This velocity is measured for several processes of economic i(l.tegration in history, such as in Switzerland in the period 1291-1978, in France
from 1205 to 1919 and in Europe as a whole from 1500 onwards. The velocities
of integration arrived at are then used to estimate the time needed for the
completion of integration in Europe and the world as a whole.
2.5 Economic Development
In 1955 Tinbergen resigned his post as Director of the Central Planning Bureau
of The Netherlands and accepted a full-time professorship at the Netherlands
School of Economics. 1° F r o m then on most of his work would be connected
with the unequal distribution of welfare among countries. In retrospect, Tinbergen (1984) explained that contributing to the economic development of the
underdeveloped continents seemed to have the highest priority from a humanitarian standpoint.
9 In fact, Tinbergen(1949)investigatedthe viabilityof the conditions and the evidenceprovided
by empiricalfacts regardingthe theoreticalformulationof the factor price equalizationtheoremby
Samuelson,whichformulationwas later mentionedas an exampleof the irrelevanceof somepurely
theoretical work in Tinbergen(1979).
10 Previous academic appointments had been part-time in combination with positions at the
Central Bureau of Statistics and the Central Planning Bureau.
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Tinbergen's interest in economic development, however, was already present
in the 1930s. With the study of economic dynamics came the desire to break
down time series into a number of components; namely, the trend and cyclical,
seasonal and random components. The trend component reflected long-term
developments and was given a mathematical form, which varied from a
straight line and a parabola to exponential and logistic functions. The choice
was determined by statistical fit rather than on theoretical grounds, a comprehensive theory of economic development not being available. Elements of such
a theory were to be found in theories of population and its growth and theories
on the growth of capital and savings. A first attempt to combine these elements
can be found in Tinbergen (1942). 11 This was a theory of economic development 'in an embryonic state' (Tinbergen 1984). It distinguished between periods in which production is determined by the supply side and those in which it
is determined by demand. F o r long-term movements the supply side was considered more relevant. The analysis was meant as a supplement to business
cycle theory and was typically inspired by the situation in developed countries
(Tinbergen 1984).
The focus on developing countries grew from a visit to India in 1951. Poverty prevailing as a normal situation in a country was such a contrast to the
situation in the industrialized countries that Tinbergen's thinking and main
activities were redirected (Tinbergen 1984).
U p o n invitation from the World Bank Tinbergen wrote a general guide on
development policy in 1955: The Design of Development. This study discussed
some of the techniques available and in use for setting realistic targets and
deriving appropriate policy instruments; it dealt with the evaluation of public
investment projects and the choice of appropriate industries; it also discussed
the means to stimulate private initiatives (Tinbergen 1958). 12
Limited data availability and uncertainty about the efficiency of public and
private economic agents called for a simple but nonetheless consistent framework for economic development. This led to the concept of planning in stages
(Bos 1970). Three stages were distinguished (Tinbergen 1956-1, 1957-1, 1968-1).
1) The macro-stage, where for the economy as a whole the desired rate of
growth and the required savings and investments are determined.
2) The middle-stage, where total investments are distributed over economic
sectors, according to their contribution to the development aims while
avoiding bottlenecks and overcapacities.

11 Tinbergen (1984) adds that as a check on the non-Nazi attitude of the editors of the
WeltwirtschaftlichesArchiv- in which the study was published in 1942- a considerablenumber of
Jewish authors were quoted. The editors accepted the text as it stood. A translation in English can
be found in Tinbergen (1959-1).
12 The World Bank delayedpublicationfor three years probably becauseof the author's view on
the role of the public sector in development(Tinbergen 1984).
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3) The micro-stage, where concrete projects are chosen on the basis of their
contributions and costs in terms of the targets of development. ~3
To establish overall consistency, the models and methods used in the three
phases may have to be employed iteratively. Apart from its practical structure,
the method of planning in stages can also be justified theoretically (Tinbergen
1962-1).
Gradually it became clear, that apart from the scarcity of physical capital,
the lack of human skills was also a bottleneck for economic development.
Consequently, the planning of education became part of the planning procedure (Tinbergen et al. 1965-1).
Finally, the element of space was introduced in development planning. Commodities and industries were classified according to four degrees of transportability and shiftability: international, national, regional and local (Tinbergen
1965-2). Furthermore, differences in economies of scale between industries and
hence in their optimum size gave rise to the so-called hierarchy model. This
model enables the determination of the number of economic centres for a
country and its regions and the spread in industries over these centres given
demand (Tinbergen 1961-1).
In this work on economic development, Professor Tinbergen contributed
also to the activities of international organizations such as the OECD and
UNESCO, and he was chairman of the U N Committee for Development Planning (1965-1972). Furthermore his advice was sought by the governments of
many developing countries, of which Egypt, Indonesia and Turkey are mentioned in particular by Tinbergen (1984).
2.6 Income Distribution
In 1973, after 40 years, Tinbergen retired from his chair at the Netherlands
School of Economics, which in the same year ceased to be an independent
institution and became the Faculty of Economics of the Erasmus University in
Rotterdam. With Tinbergen's valedictory lecture on November 8th, 1973 both
occasions were combined; H.M. the Queen of The Netherlands bestowed upon
him the Order of the House of Orange, a distinction granted only very rarely. 14
Tinbergen now returned to the university where his academic life had begun:
Leiden, where he became a visiting professor for two years. During these years
Tinbergen concentrated his research activities on income distribution issues.
Studies on income distribution deal with such distribution between produc13 Projectevaluation was also applied by Tinbergento the Delta Works in The Netherlands, a
large public investment project in an industrializedcountry (Tinbergen 1961-4).
14 QueenJuliana declared (translated from Dutch): '.~. to Professor Tinbergen who represents
this university in such a unique way, I wish to present the Medal for Drive and Ingenuity, a
distinction from the Order of Orange, established by my mother (Queen Wilhelmina) for great
Dutch citizens'; and, after handing over the order to ProfessorTinbergen: 'With this I declare the
Erasmus Universityopen.'
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tion factors, or, going a step further (Tinbergen 1979) between individuals.
Regarding the factoral distribution, Tinbergen (1979) observed that nature had
been often neglected as a production factor since the countries for which figures were available were industrialized countries, where the role of primary
production had become small. In traditional analysis, capital and labour are
being paid their marginal product; since the marginal product can be derived
from the production function, the analysis of the distribution of factor income
and the estimation of production functions are closely connected subjects.
With respect to the distribution of personal income Tinbergen (1979), in
retrospect, observes that existing approaches in the 1950s lacked an economic
interpretation for individuals or occupational groups of individuals and, as a
consequence, lacked the possibility of giving rise to an economic policy directed at reducing income inequality - a generally accepted aim of economic
policy.
This induced Tinbergen to design a theory in which the homogeneity of
labour as a factor of production is replaced by the introduction of a considerable number of types of labour, characterized by a number of relevant qualities. Moreover, a distinction was made between the demand side and the supply side of each of the many compartments into which the labour market is
then subdivided.
Until the time Tinbergen (1956-3) developed this line of thought income
distribution studies had concentrated on the supply side. Inequality in incomes
was then seen as a result of diversity in income earning capabilities. The neglect
of the demand side of the labour market renders a policy on income distribution difficult to design (Hartog 1970). Tinbergen (1970-1) indeed distinguishes
between a positive and a normative theory of income distribution.
On the Theory of Income Distribution (Tinbergen 1956-3) already contains
the main elements of Tinbergen's work on income distribution. The supply side
of the labour market consists of individuals with productive capabilities, possessed by them in varying degrees. These productive capabilities relate to cognitive capabilities, such as intelligence, and other capabilities such as leadership,
willingness to co-operate, and persistence. Likewise, the demand side of the
labour market consists of available jobs, characterized by the same attributes
as the productive capabilities mentioned above, but now labelled as productive
requirements, again in varying degrees. Demand and supply on the labour
market can therefore be represented by multidimensional frequency distributions, specifying for each relevant combination of degrees of attributes the
number of jobs and individuals available. Normally, the two frequency distributions will not be equal; income differences emerge because of the differences
between productive requirements demanded and productive capabilities supplied. Income differences thus play an allocative role, establishing equilibrium
on the labour market.
This approach has important implications for income distribution policy
(Hartog 1981). Only when from the outset the frequency distributions on both
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sides of the markets are the same, will equality of income follow as a result.
Otherwise, income differences have to play the allocative role mentioned above
and are for that reason efficient. Moreover, the productive value of an individual does not depend exclusively on his productive capabilities but also on
circumstances of demand. The non-homogeneity of labour as a factor of production was again underlined in Tinbergen (1973-1).
In his Income Distribution." Analysis and Policies Tinbergen (1975) brought
the various elements of his previous publications on the subject together, presenting empirical estimates of important parameters for Canada, The Netherlands and the USA, and discussing proposals for income distribution policies.
Part of the empirical verification made use of the assumption that utility can be
measured, an assumption not very popular among economists as Tinbergen
(1984) recalls. In this respect the material collected by Van Praag (1971 ) proved
to be useful. The measurability of utility or welfare has subsequently been
studied in Tinbergen (1985-2, 1987-1).
One of the chapters in Tinbergen (1975) deals with the race between technological development and education. Having dealt with the relationship between
education and income distribution in a more general way in Tinbergen (19722), Tinbergen (1975) addresses more specifically the popular notion that the
educational system in the industrialized countries has produced 'too many'
university graduates whereas at the other end of the market unskilled labour is
said to be in serious shortage and foreign workers have to be attracted. In the
short run such statements can be more or less correct but for long-term developments these statements are irrelevant, because the price mechanism is neglected. Empirical evidence corroborates this assertion. Tinbergen (1975) concludes that there is no pre-ordained wage ratio between skilled and unskilled
workers or any other type of labour, a point too often overlooked in public
discussions on income and education policies.
Tinbergen (1975) also advocates a search for entirely different types of taxation, closer to lump-sum taxes and possibly based on human capabilities rather
than on the results of their use. The feasibility of lump-sum taxes would require
more refinement in psycho-technical testing, but the need for this type of tax
derives from welfare economics and was already mentioned in Tinbergen
(1959-2) within the framework of the optimal economic order.
Within the same framework, Tinbergen (1985-1) addresses income distribution issues again, partly in response to criticism on Tinbergen (1975). The 1985
publication consists of 19 chapters, based on earlier publications, and classified
under four categories. The first three of these: Production, Income, and Welfare, are considered to be building blocks for the subject of the fourth category:
The Optimal Social Order, to be dealt with in the next section.
2.7 The Economic Order
Tinbergen's work on income distribution - reviewed in the previous section
-appeared to fit in with the search for the optimal economic order. In this
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perspective, Tinbergen's work on business cycles, economic policy models,
economic integration and economic development was also directed towards
the improved functioning of the economic system.
This subject was dealt with specifically in The Theory of the Optimum Regime
(Tinbergen 1959-2). The optimum regime was defined as the set of institutions
which in their common operation would lead to maximum welfare. This is the
efficiency condition for optimality. The distribution of income is another aspect of the optimum regime. Since efficiency and distribution are characteristics of the optimum regime, the terms optimal economic order and optimal
social order have been used as alternatives (Tinbergen 1985-1). In his acceptance speech of the Nobel Prize, Tinbergen (1969-2) again underlined the role of
institutions: 'The true unknowns of the problem are not so much the quantities
of consumption and productive effort to be made ... but rather the set of
institutions which, taken as a set, are able to approach the welfare economic
optimum as well as possible.'
As a start to the problem of finding the characteristics of the social welfare
optimum, Tinbergen (1972-4) distinguishes:
1) the choice of the social welfare function.
2) the choice of the restrictions under which the optimum can be attained.
Five approaches are considered regarding the choice of the welfare function,
differing predominantly in the method of aggregating from individual to social
welfare. The choice of restrictions involves four possible approaches, differing,
among others, with respect to the presence of external effects of production.
The theory of the optimal economic and social order furthermore deals with
the desirable degree of centralization in decision-making, the desirable degree
of market regulation, and the desirable extent of the public sector. With respect
to the need of a public sector, Tinbergen (1984) recalls that around 1900 the
State Mines were created in The Netherlands because private initiative and
capital were insufficient to exploit the national coal deposits. A few decades
later state ownership was temporarily established for farms on recently reclaimed land in order to prevent the first generation of settlers from going
bankrupt, as had happened on previous occasions. It turned out that state
farms were slightly less efficient than comparable private farms, whereas for
the mines the opposite was true.
A well-known derivative of the theory of the optimal economic order is the
convergence theory. Tinbergen (1961-2) developed this theory mainly to lead
the discussion on the optimal order in East and West away from hostile dogmatism towards scientific analysis (Tinbergen 1969-1). The convergence theory
has an analytical and a normative component. Analytically, Tinbergen describes the main differences between the economic systems of East and West.
These relate to the size of the public sector, and the degree of freedom regarding price movements and economic decision-making. Secondly, Tinbergen argued that the impression given in ideological statements that the economic
systems in East and West are not subject to change is contradicted by the facts.

TINBERGEN'SWORK:CHANGEAND CONTINUITY

15

The changes in the West in the last century, for instance in the extent of
planning and the size of the public sector, and more recently, changes towards
more freedom and centralization in the Soviet economy, testify to that. These
changes represent movements away from the extremes of unrestricted capitalism and complete central planning. Convergence, however, does not imply
complete equality as the end result, as Tinbergen (1972-3) argued in answer to
criticism.
The main component of the convergence theory is however normative in
nature, in line with the theory of the optimal economic order (Tinbergen 19592). The main objective is the search for a synthesis of elements in the order of
East and West that have proven their merit; no blue print is available however,
the optimal economic order will differ according to time and other circumstances (Tinbergen 1970-2).
Tinbergen also considered the question of the optimum regime or the optimal economic order in an international context.
In a report to UNESCO Tinbergen (1961-3) discussed the economic criteria
underlying the international division of labour. It formulated three main criteria: a) the international division of labour should be based on differences
among countries in comparative costs, b) the international trade system should
be open without discrimination and with protection as low as possible, and c)
the balancing of a country's trade should not be aimed for in each bilateral
trade relation but should be considered multilaterally. In this perspective, Tinbergen (1968-2) dealt with the optimal distribution of industries across countries, while Tinbergen (1968-3) addressed the problem of risk connected with a
too narrow specialization. It was concluded that the need for diversification
becomes less to the extent that undesirable fluctuations in prices and proceeds
can be controlled.
In 1974 the Club of Rome suggested that professor Tinbergen should form
and coordinate a group of specialists to report on the question what new
international order should be recommended to meet - to the extent possible
-the needs of present and future generations. The report Reshaping the International Order was published in 1976 and contains proposals regarding the
international monetary order and development funds, the international division of labour and technological development.
Revitalizing the United Nations System is the subject studied in Tinbergen
(1987-2). It is submitted that the essential task of the UN is managing our
planet. A source of inspiration for reform is therefore good management, that
is of large well-run enterprises or of a successful national government. Learning from well-organized large enterprises means that business-like approaches
deserve attention, that staff forms a well-defined hierarchy and that for the
resolution of each problem an optimal level of decision-making exists. Among
the many concrete proposals, one relates to a new system of representation in
the General Assembly; the present system of one nation one vote reduces
credibility and impact to a very low level. Representation must reflect more
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clearly the significance of member nations to world affairs, in terms of money
contributions to the UN, or of real national income or of population size. For
each of these variants a concrete proposal is made. A World Treasury is an
example of the new institutions needed, representing at the world level a treasury so important in a well-run nation state.
In Warfare and Welfare Fischer and Tinbergen (1987-3) argued that security
policy affects welfare, the conventional objective of socioeconomic policy, to
such an extent that the two policies had better be integrated. This integration
would imply that the aim of such a generalized economic policy becomes
'welfare in security' or 'generalized welfare.' The main conclusions and propositions of Warfare and Welfare are given in qualitative and verbal form, dealing
mainly with the optimal world decision-making structure.
With Worm Security and Equity Tinbergen (1990) provided a quantitative
foundation to the findings arrived at earlier with Fischer. A range of macromodels is designed, representing the world economy in two or three main
regions - West, East and South - or more; in each model welfare in security is
optimized under restrictions on expenditure, with transfers of assistance payments and development aid providing links between the regions.
The main conclusion of Tinbergen (1990) is that the aims of military policy
(security) and development co-operation (equity) cannot be pursued independently. In order to maximize world welfare in security, reductions in military
expenditure of the same order as the increase in development assistance are
necessary. The UN norm of 0.7 percent of GNP for development assistance
should be replaced by more sophisticated norms, the percentage rising with
income per capita of the donor countries.
3 CHARACTERISTICSOF TINBERGEN'SWORK:CONTINUITY
3.1 Introduction
In 1923 Tinbergen, while studying at Leiden University, joined the Labour
Party and its Youth Organization. Tinbergen (1991-3) recalls: 'I came in contact with the poorer part of Leiden, not usually known by students. Even
before the Great Depression, conditions among the working classes in Leiden
were about the most abominable in Holland. Unemployment was high, public
assistance minimal. Many people were living in slums in utmost poverty. A
postman I met and frequently talked with offered to show me the inside of this
town with its famous history. I was horrified, and this certainly influenced my
ultimate choice to focus on economics rather than continue in physics.'
A sense of responsibility for society has already been indicated in section 2.1
as one of the powerful motives for Tinbergen's transition from physics to
economics. Specifically Tinbergen (1979) mentions strengthening solidarity
with those living in poverty, organizing a peaceful world, and providing for the
interests of future generations, as the three areas of research that have highest
priority.
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For scientific work, Tinbergen (1979) gives four guidelines: to minimize
dogmatism and subjectivity, to remain as close to empirical data as possible, to
work in interdisciplinary teams and to address the most pressing problems, as
mentioned above.
Tinbergen's work itself has not predominantly been carried out in interdisciplinary teams. For that reason, another aspect is added, namely that of 'learning
from experience,' so characteristic of Tinbergen's approach to scientific work
(Tinbergen 1991-3).
The four characteristics thus arrived at testify to the continuity in Tinbergen's work, and are taken up in the subsequent sections.
3.2 Policy Relevance
In principle, research has to go through the basic, fundamental stage in order
to reach that of application, a process Tinbergen (1972-1) compares to the
production of commodities, starting with raw materials and continuing,
through processed primary materials and semi-finished products to finished
goods. Tinbergen (1972-1) adds however that concerning final products a
choice has to be made and that this determines to a certain extent the corresponding fundamental research required.
The distinction between two phases in research, namely a fundamental one
on the basis of which a stage of application can be reached, corresponds to the
objectives of scientific work formulated by Tinbergen (1979) in his Recollection
of Professional Experiences. The first is to analyze the operation of an economic system in an impartial, unbiased way. The second is the construction of
an ideal economy. These two objectives are formulated in the following way by
Tinbergen (1991-2) when discussing the Functioning of Economic Research:
a) to attempt to explain an economic phenomenon;
b) to recommend an economic policy or structure.
There is no doubt that Tinbergen considers the first and analytical objective as
a first though indispensable step in pursuit of the second and normative objective of economic research, which in Tinbergen (1979) is described as its final
goal.
With respect to the first element, Tinbergen (1950-1) underlines objectivity in
the analysis as a task for all sciences, so that existing differences of opinion can
be dealt with in an unbiased way. Similarly, Tinbergen (1979) recalls his physics teacher, P. Ehrenfest, saying that the objective of scientific work should
generally be to formulate differences of opinion in a more noble way than
merely as conflicts. This way, scientific research also leads to a better understanding of other views, in general, and to a greater tolerance, also in general,
towards differences in economic attitudes and institutions; this in turn counteracts the powerful but dangerous and irrational forces of nationalism (Tinbergen 1968-4). Scientific research may contribute therefore to the solution of
conflicts through reasoning rather than through violence, although science
may meet its limits here.
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In relation to policy recommendations, the second and ultimate goal of
scientific research, Tinbergen (1950-2) expands on the role of planning in
economic activities. In principle, planning in economics is superior to the blind
working of free market forces. The reason is that planning involves more
choice. Free competition precludes the setting of prices differently among
countries, which may be desirable in specific circumstances. Complete free
trade does not allow the introduction of selective import restrictions. When
market forces bring about a change in the structure of the economy, the resulting unemployment may turn out to be a crude and wasteful way. Well-designed
re-schooling and unemployment benefits are to be preferred.
Of course - Tinbergen (1950-2) adds - practice has shown that planning may
lead to inefficiencies. With planning, incentives may be reduced to engage in
adaptations, innovation, schooling and economic efforts in general.
A final point is the relation between preparing economic policy recommendations and economic forecasting. Forecasting is not a strong side of economics (Tinbergen 1988). Yet, in general, economic forecasts are very useful, especially when phenomena are involved with a long time horizon (Tinbergen
1962-3). The question has been posed whether the relative lack of success of
economic forecasts may be due to the fact that - otherwise than in physics economic behaviour is not independent of forecasts published. On this point
Tinbergen (1962-3) observes that the form in which the forecasts are presented
can make a difference.
As the future is a terra incognita, forecasts inevitably are based on assumptions. Basically, these assumptions come down to the supposed constancy of
certain phenomena, be it their level, their growth rate or other characteristics.
With increased knowledge of economic mechanisms, which represents the first
goal of economic research, the quality of forecasts will improve. This is important especially with respect to economic activities, which have a long-lasting
effect. Examples are the design, construction and implementation of infrastructural facilities, large capital intensive production sites, the use of exhaustible natural resources, and the educational system. It is there that economic
forecasting and economic policy preparation are intertwined. (Tinbergen 1962-

3).
3.3 Measurement
It is generally realized, Tinbergen (1979) in his Recollections, that the amazing
progress made in the natural sciences is due in no small degree to the continual
confrontation of thinking and measuring.
Economic theory, however, in order to be suitable for statistical testing must
be expressed in quantitative - i.e. mathematical - form, explains Tinbergen
(1939-1) in his introduction to his Statistical Testing of Business-Cycle Theories; it is added however, that many of the theories on cyclical fluctuation in
business activity do not exist in a form immediately appropriate for statistical
testing. That is not to say that non-measurable phenomena may, of course, at
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times, exercise an important influence on the course of events, and the results
of quantitative analysis must therefore be supplemented by such information
about the extent of the influence of non-measurable phenomena as can be
obtained (Tinbergen 1939-1). On the other hand, qualitatively interesting phenomena lose their importance as soon as it can be established that they are not
of quantitative importance, and the phenomena that are of quantitative importance will usually also be of qualitative interest (Tinbergen 1950-1). 15
In this sense, 'econometrics - a combination of economics, mathematics and
statistics - lifted economics to the level of a fullfledged science' (Tinbergen
1989-1). Before the time econometrics was established as a discipline, in 1930
in the United States and in 1931 in Europe, economics was formulated mostly
in verbal terms with a small part formulated with the aid of mathematical
symbols. Empirical measurement was largely absent. As regards economic
science however Tinbergen (1979) underlines that his interest is in economic
substance rather than in methodological econometric issues.~6
As a general argument in favour of the numerical measurement of economic
concepts, Tinbergen (1989-1) puts forward that the qualitative solution of a
number of economic problems can be different for different numerical values
of the mathematical shape and the coefficients of the functions used. Firstly,
the number of solutions depends on the shape of the functions used. Secondly,
a market equilibrium may be stable or unstable, depending on the slopes of the
demand and supply curves near the point of intersection. Thirdly, movements
over time may be cyclical or unilateral, and both may be unlimited or approach
some limit.
Addressing specifically the question of measurement in human sciences Tinbergen (1971) acknowledges that a description of economic phenomena should
start with a qualitative description of these phenomena. After that, measurement of the phenomena can take place. Tinbergen (1971) explains the importance of measurement. First of all, measurement opens the possibility of testing
theories. If the measurement result does not correspond to the theory, then the
theory is rejected on that basis. In the case of correspondence, the theory may
be accepted, but since more than one theory may fit the empirical facts, a
choice can be made with simplicity as criterion. The testing of theories and
through that their improvement is however not the only purpose of measurement. Secondly, and more importantly, it enhances the possibility of influencing society in pursuit of human welfare. In this perspective Tinbergen (1971)

15 Tinbergen (1950-1)recognizes of course that qualitative phenomena and quantitative problems cannot always be separated completely.
16 Hansen(1969) on this point observes that Tinbergen's preoccupation has always been with
quantification and empirical application, and as soon as a method proves useful empirically'he
does not waste time on further theoretical refinements,obviouslybelievingthat marginal returns
are rapidly falling.'
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formulates as one of the ultimate aims of measurement in human sciences the
design of an optimal social order.
Measurement is defined by Tinbergen (1971) as representation by numbers.
Numbers can be cardinal or ordinal. The measurement of temperature in
physics shows the development of an ordinal classification in cold, cool, lukewarm, warm and hot, based on subjective sense perceptions towards the use of
thermodynamical changes in substances embodied in a thermometer leading to
a cardinal classification. This historical development around the measurement
of temperature illustrates the vocation of science: the retreat of subjectivity and
the simultaneous advance of objectivity. 17
In The Necessity of Quantitative Social Research Tinbergen (1973-2) expresses his plea for measurement in this intriguing way: 'For some queer and
deplorable reason most human beings are more impressed by words than by
figures, to the great disadvantage of mankind.'
3.4 Balance
Polarization in ideas is useful sometimes in order to demonstrate the existence
of a problem, Tinbergen (1984) observed, when reviewing the changes over
time in development economics. On the other hand, it is argued, polarization
implies reinforcement of extremist political forces both within and between
nations. This testifies to the fact that polarization is an incomplete process
which must be supplemented by a synthesis. This is the well-known method of
dialectic philosophy dealing with the consecutive phases of thesis - antithesis synthesis.
Tinbergen (1984) adds the following example. Some politicians hold that
markets are self-regulatory and can solve many problems without intervention
by the public authorities. Others are in favour of market regulation with the aid
of buffer stocks, minimum and maximum prices, and quotas. So far this is a
polarized situation. The synthesis can be created from the moment we understand that there are essentially two types of markets, stable and unstable.
Stable markets can indeed be left to themselves, but unstable markets need
regulation.
The same search for synthesis is applied regarding other aspects of the
optimal economic order (Tinbergen 1959-2) and the convergence theory (Tinbergen 1961-2), namely, the size and tasks of the public sector in relation to the
private sector, the degree of free competition, and more generally than in the
example above, the relative position of market forces and planning, also with
respect to the future course of the economy. Planning the main elements of the
economy does not necessarily imply the need for detailed planning (Tinbergen
1961-2).
In answering criticism on the convergence theory Tinbergen (1972-3) makes
it very clear that the search for a synthesis is something very different from
17 In one of his early publications Tinbergen (1929-1) had expressed the same thought,
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seeking a compromise. Compromising is horse-trading or even jobbery,
whereas the search for a synthesis involves the weighing of various points of
view and diverse proposals until they integrate (Tinbergen 1950-2).
With respect to the optimal economic order Tinbergen's balance in analysis
is also clear from the observation that no blue print is available and that 'the
optimum organization of the economy will differ from country to country and
from period to period' (Tinbergen 1961-2).
In the introduction to Statistical Testing of Business-Cycle Theories, Tinbergen (1939-1) mentions that many of these theories do not exist in a form
immediately appropriate for statistical testing, while, on the other hand, most
of the theories take account of the same body of economic phenomena -viz. the
behaviour of investment, consumption, income, prices etc. Accordingly, the
procedure adopted by Tinbergen (1939-1) is not to test the various theories one
by one, which would involve much repetition, but to examine in succession, in
the light of the various explanations which have been offered, the relation
between certain groups of economic phenomena.
This modesty in wording of a researcher in his mid-30s has vanished 43
years later when Tinbergen (1982) more explicitly calls for a synthesis among
modem economic views and their advocates, so that economics does not lose
its credibility. Tinbergen (1982) wrote his plea for synthesis in view of the
economic stagnation persisting in the industrialized economies. Monetarism
and supply-side economics were sometimes advocated by economists believing
that they represent the whole truth. It would be more mature, Tinbergen (1982)
argued, to acknowledge that the various approaches offered contain part of the
truth. The essence of scientific work is to forge a thesis (for example the work
of Keynes) with one or more antitheses (for instance the work of Friedman)
into a synthesis. The criterion for such a synthesis is that a better explanation
for economic developments of the time emerges.
It is added, that politicians and citizens have the right to ask for such a
synthesis; Tinbergen (1982) warned that if 'we as economists continue to oppose each other, we forsake our duty as scientists.'
3.5 Learning from Experience
'Trial and error' might characterize my way of working Tinbergen (1991-3)
concludes and adds that this might be considered one of his shortcomings.
However, this engineering approach to economic research has been advocated
by Tinbergen in many instances.
Tinbergen (1940) in his 'Reply to Keynes' suggests that dealing with the
'supposed omissions' in estimating the influence of the rate of interest on
railway investments in rolling-stock would be 'an invitation to try it out.'
Tinbergen (1950-2) discusses markets for agricultural products and investment goods in connection to market regulation. It is concluded that the markets for these products and goods differ in important aspects requiring, as a
consequence, different types of regulation. It is advocated that such different
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regulation regimes are installed and that experience is obtained regarding their
effectiveness.
Regarding the measurement of welfare, Tinbergen (1989-1) concludes that it
remains an open question among economists whether such measurement is
possible. On this point Tinbergen also advocates a process of measurement in
various steps. One could start with a questionnaire allowing for ten qualifications ranging from excellent, very good down to bad and very bad as in school
reports, to express the respondent's degree of satisfaction with his real income.
Next, each qualification is given a numerical score, for instance from 10 down
to 2 and 1. By experience, the techniques of interviewing and the procedure for
quantification of the material could be gradually improved. Such a procedure
is advocated because 'In the practice of socio-economic policy, decisions are
taken that are implicitly based on a scale; this scale is applied by politicians
and, in serious cases, may be checked by ethical experts. As an economist I
claim that such a check had better be made by economists, because the measurement of welfare affects economic policy and this connection is part of the
economists' expertise' (Tinbergen 1989-1).
Tinbergen (1984) concludes that 'during its short history the development
strategy for underdeveloped countries has been subject to an intensive learning
process.' It was attempted to avoid repeating previous mistakes by shifts from
less to more satisfactory approaches: for instance from capital to more appropriate labour-intensive technologies, from employment creation in cities to that
in villages, from external, intergovernmental to internal policies. Such experience-induced shifts in priorities were also meant to combat negative forces
blocking the road to further development: shortsightedness (e.g. too narrow
nationalism), polarization (with its waste of energy) and cynicism (which discourages action).
Learning from experience is also advocated by Tinbergen (1961-2) in connection to the construction of an optimal economic order; it is thought 'hardly
conceivable that we will soon be able to indicate precisely where the optimum
lies.' It is added that conditions in developing countries seem favourable to try
to combine the best elements from communism and free enterprise. 'These
countries therefore may become the experimental ground for economic regimes' (Tinbergen 1961-2).
A second way of learning from experience is through finding parallels and
exploiting similarities between various areas within one discipline or between
various disciplines.
In his doctoral thesis Tinbergen (1929-2) indicated parallels regarding the
formulation of the central problems in both physics and economics as minimum problems. And Tinbergen (1970-3) recalls that in his work on business
cycle models several mathematical methods were used that were inspired by
models used in physics.
In this perspective Tinbergen (1968-4) analyzed the similarities and differences between the social problem and the development problem, that is the
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problems of income distribution within and among nations. A series of parallels is found regarding institutions and policies relevant to the development
problem and the social problem: privileges of rich classes, taxes and social
security, and education on the side of the social problem have their parallel for
the development problem in protection by rich nations, financial transfers, and
technical assistance. Such parallels are searched for and analyzed as a matter
of efficiency: the possible transfer of experience from one field to another.
In this perspective Tinbergen (1987-2) advocates that in restructuring the
United Nations likely benefits are to be derived from studying the experience
of the management of well-run large companies and well-governed countries.
Tinbergen (1970-3, 1979) warns however against pushing the desire to see
parallels too far; this may distort the nature of the problem.
A third way of learning from experience is followed in Tinbergen (1944,
1965-3). Thirty years after the beginning of the First World War Tinbergen
published The Lesson of Thirty Years. It has three parts: a chronicle of the
bitter experience of those thirty years, an analysis of the economic events and
policies oLthat time, and a design for the future including improved policies to
deal with business cycles, structural problems and international relations.
Twenty years later Tinbergen (1965-3) wrote The Lesson of Fifty Years, focussing on developments in and prospects for East, West and South. The
lesson of these fifty years is that in these three main areas of the world more or
less serious forms of stagnation can be found; breakthroughs are formulated in
terms of aims and policies.
Reported lessons from experience should however be taken with caution.
Tinbergen (1950-1) mentions the example of the interest rate for decades reported in the literature as the main factor in explaining demand for investment
goods. This however was true only for specific capital goods with a declining
share in total investment, with, as a consequence, a declining relevance of the
interest rate as explanatory variable in general. Tinbergen (1950-1) warns that
the literature has a tendency to build on previous experience without checking
its present day relevance.
And Tinbergen (1983) added - one day after his 80th birthday - that one is
never too old to learn.
4 CONCLUDINGREMARKS
In his inaugural lecture at the Netherlands School of Economics in 1933 Tinbergen expressed the wish: 'I hope to be able to contribute in due course to the
solution of some of the main economic problems of this time' (Tinbergen
1933). No doubt, he had in mind the pressing problems of unemployment and
economic stagnation of the 1930s. From the survey in this article the reader can
judge whether Tinbergen has succeeded in that task and has continued to do so.
In general, Tinbergen (1963) argued, an economist has two main responsibilities: a scientific responsibility and a social responsibility. Economics being a
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science, the economist as a rule will act as an adviser. Tinbergen mentions the
example that he had to explain to the government of The Netherlands that a
considerable increase in labour productivity overall - while maintaining the
balance of payments - would lead to unemployment; and that it would be more
desirable to promote productivity in a selective way, for instance in industries
with a labour shortage. In order to be an objective adviser to governments,
firms and institutions, the economist first of all should be a competent professional. He should also have the ability to communicate with politicians and
others (Nobel Memorial Lecture, Tinbergen 1969-2).
Secondly, the social responsibility would imply that the economist has to
consider the wider implications of actions undertaken by the firm or other
institutions on his advice. Such implications may relate to negative effects on
other firms and institutions or on the environment but, above all, to the distribution of income, which presently has assumed an international dimension.
Finally, the economist should be economical with his time and energy and
also with those of others (Tinbergen 1963).
In Tinbergen (1972-1) the question is asked 'Does science, on balance, advance overall human happiness?' Reviewing examples of medical, chemical
and nuclear research with their positive, negative and mixed effects on society,
it is concluded that 'important misallocations still exist because of traditional
thinking and the large amounts spent on gainful but not-essential activities.'
Only when some co-ordination and organization of research can be obtained
by a conscious policy of subvention on the basis of an agenda or priorities for
research the answer could be more positive. As coordination and setting of
priorities should include the international level, a world government is needed
with authority in areas where national governments are bound to take the
wrong decisions. Tinbergen (1972-1) concludes: 'As long as we have not
achieved this decision structure, I fear that I must remain uncertain about the
real contribution of science to human happiness.'
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Summary
TINBERGEN'S WORK: CHANGE AND CONTINUITY
This article provides an overview of Tinbergen's economic writings, comprising well over 900
publications, six broad areas have been distinguished to allow for the classification and discussion
of Tinbergen's economic work. These six areas embody the change in Tinbergen's areas of interest
apart from the shift from physics to economics early in his career. Tinbergen's work, however, is
not only characterised by change of areas but also by continuity in approach. To mark this
continuity four main characteristics of Tinbergen's work have been elaborated. The article concludes with Tinbergen's observations on the achievements to be expected from scientific research.

