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Guest Editorial

With this special issue, the “Jahrbücher für Nationalökonomie und Statistik” celebrate
150 years of publishing. To the best of our knowledge, the “Jahrbücher” are, hence, the
oldest journal in Germany devoted specifically and exclusively to economics and statis-
tics.1 The first editor was Bruno Hildebrand who died in 1878. Nearly at the same time
the “Gustav Fischer Verlag” became publisher of the “Jahrbücher”. In 1996 that pub-
lisher passed his publishing activities in economics over to the “Lucius & Lucius Ver-
lagsgesellschaft” newly founded by a great-grandson of Gustav Fischer. In order to stress
that the “Jahrbücher” are relevant for an international audience the German title,
although retained, was complemented by “Journal of Economics and Statistics” in
1999 and, nowadays, most papers are written in English. This is, however, not a conditio
sine qua non, i. e., still also contributions in German are refereed and published solely
depending on their quality.

The characteristics of an academic journal shouldmirror the progress made in the field of
science under consideration, which might not always be a simple monotonically increas-
ing function. In 2011, the guest editors published a call for papers for a special issue to
celebrate the occasion of the 150th anniversary of the “Jahrbücher”. The aim was at-
tracting papers establishing links from articles published during the early years of the
journal to the current scientific discussion in economics and related fields. To this
end we also approached several colleagues directly, and to our pleasant surprise, all peo-
ple contacted by us agreed more or less spontaneously to submit such a paper. We con-
sider this as an appraisal of this journal and would like to express our deep gratitude to
them. Obviously, it was not always an easy task to link this historical discussion to actual
developments in economics. Fortunately, a large number of reviewers provided their as-
sistance to cut a crystal out of the submitted papers eventually accepted for publication in
this special issue. A short overview of the papers collected in this volume after having
gone through the standard refereeing procedure of the journal, will be given at the end of
this short editorial.

Before turning to these articles, some more general remarks on the history of the “Jahr-
bücher” may be in order. The first reason is that such a historical perspective teaches
modesty. Many ideas, now standard in economics or recently put forward as the latest
fashion, have already been stated and published by our predecessors some considerable
number of decades ago. It goes without saying, that most papers published in the first
decades of the “Jahrbücher” did not contain much algebra, if some at all, let alone eco-
nometrics. But in those papers much effort is undertaken in collecting data, preparing
adequate tables, and interpreting them carefully, with much common sense and, occa-
sionally, with some speculative arguments. Clearly, not all topics discussed at that time
are still on the top agenda of current research papers, but many are still discussed such as
issues in agriculture or railway systems and others are just coming back on the agenda as
the contributions in this special issue demonstrate. Reading those early papers is, there-
fore, highly informative but, on the other hand, also frustrating: almost everything has
been said already long ago.

1 The „Zeitschrift für die gesamte Staatswissenschaft‘‘ (now „Journal of Institutional and Theoretical
Economics‘‘) was founded in 1844. But as has been pointed out by Lütge (1963), the „Zeitschrift‘‘
was merely devoted to issues such as constitutional law, international law, politics, history of state,
and much less to economics and statistics.
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A second reason for taking a historical perspective is to look at the development of the
journal itself. What was, in 1863, the motive to establish a journal, how did the former
editors organize the journal, and what has been changed looking at the “Jahrbücher” of
the year 2013?

To begin with the first question, in the preface of the first issue editor Bruno Hildebrand
described the purpose of the “Jahrbücher” as follows. They should accompany and sti-
mulate progress in scientific knowledge in the fields of economics and statistics. This is
not so different what a contemporary editor of a similar journal would write nowadays.
Moreover, Hildebrand goes on to claim, the “Jahrbücher” should also examine whether
all great economic thoughts and reforms, which take place in the life of European people,
are well placed with respect to their historic context and scientific justification. This also
sounds rather familiar, especially when we translate that into “devoted to actual eco-
nomic policy” reminding us of the battles between Keynesians and monetarists in the
1970s. However, at the end of his preface Hildebrand clearly states that he is an opponent
of “French centralism and governmental paternalism” but strongly prefers the British
economic model of “full liberty, self-administration and self-responsibility of people”.
He promises to stay with this opinion in the “Jahrbücher” deliberately. But he adds that
he will accept papers expressing opinions different from his own, provided that these are
justified seriously and meet methodological standards. Despite this concession it remains
unclear how many supporters of the mentioned French model refrained from submitting
a paper to the “Jahrbücher” at that time. Presumably no editor today would himself
come out like this because he is running the risk of a type 2 error, i. e., not to publish
a highly qualified and influential paper.

Be that as it may, Hildebrand organized the “Jahrbücher” along four sections, namely
scholarly papers, new developments in legislation, review articles on notable books and
articles in European journals, and short notes on economic and statistical facts including
short papers and communications. Perhaps with the exception of legislation, this arran-
gement is not far away from other journals edited by national economic associations
(not existing at that time in Germany), possibly distributed among several journals
like the AER, JEL and JEP. However, research papers have gained an overwhelming
predominance today including contemporary issues of the “Jahrbücher”.

While being a success story after all, the historic development of the “Jahrbücher” is not
free of turbulences. The success can be documented with the names of very influential
authors such as von Böhm-Bawerk, Eucken, Gumbel, Hayek, Laspeyres, Menger, von
Nell-Breuning, Schmoller, von Stackelberg, andWicksell, to mention only a few. It might
be remarkable that already back in the 19th and early 20th century the Journal attracted
some international contributions, including, e. g., a paper by Knut Wicksell (1897),
which became published in German language at that time. A first crisis occurred in
the 1870s. According to Lütge (1963), these years experienced an alarming decline
of manuscript submissions so that the editor saw himself forced to publish all offered
material, publishable or not. Consequently, the number of subscribers went down
and it was due to the efforts of the new editor of the “Jahrbücher”, Johannes Conrad,
who took sole responsibility in 1878 that the turnaround succeeded. Another crisis
occurred after 1933 due to serious conflicts with the Nazi regime and, after World
War II, with the Soviet occupying power. Both crises resulted in interruptions of
publishing.

During the first decades, the term “statistics” in the title of the journal related mainly to
issues of how to define appropriate quantitative indicators in economics, e. g., for
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changes in the overall price level, and to the distribution of actual data from different
spheres of the German economies in absence of a national state, not to speak from a
national office of statistics. With the establishment of public infrastructure for the col-
lection and publication of economic data, these issues became less relevant for the jour-
nal. Thus, after 100 years of existence, it was even discussed to delete “statistics” from
the title “Journal of Economics and Statistics”. The editors refused to follow this advice
bowing to tradition. They were right. In fact, statistics did not suffer from a loss of im-
portance as it is evidenced by the ongoing discussion about an appropriate measurement
of price movement, starting from Laspeyres price indices to hedonic prices and perceived
inflation, or the discussion about measurement of economic well being beyond GDP.
Furthermore, statistics in the form of econometrics became one of the major tools of
economic research and is a relevant part, if not the main content of many papers in
the journal nowadays.

Taken together, we might state that the “Jahrbücher” do have their merits, and that the
founding father, Bruno Hildebrand, has rendered outstanding services to economics and
statistics at least in Germany. He and his successors offered economists and statisticians
an academic forum to publish their work. Moreover, from the beginning the “Jahrbü-
cher” have emphasized the importance of economic history and the relevance of cultural
science. The implications of an ethic responsibility of economic science have been a topic
during 150 years. Finally, the “Jahrbücher” have highlighted the relevance of empirical
research and the importance of adequate data from their first issues.

In 2063, will there be still editors of a journal named “Jahrbücher” to publish an editorial
for the 200th anniversary of the journal? Hopefully, yes.Maybe, all papers will be written
in English and the name “Jahrbücher” is fully replaced by “Journal of Economics and
Statistics”. Possibly, there will not be a printed version anymore, but just an online-ver-
sion with open access. If so, what will the editors of the 200 year volume write in their
editorial? How will they judge upon the upcoming, then past 50 years? It will depend on
whether the editors stay with the basic principles for the “Jahrbücher”: accept innovative
papers only, put emphasis on papers which combine theoretical and empirical issues,
encourage submissions of papers which deal with statistics and economic history,
and, last but not least, take care of a speedy referee process. Together with the efforts
of the publisher, the editors, the scientific board, and the referees we estimate a fairly high
probability that in 2063 someone will write a 200 years editorial and, on this occasion,
will read that of 50 and 100 years ago as well as ours. Therefore, great thanks to all who
helped the “Jahrbücher” and to those who will do so in the future!

Let us now turn to the content of this special issue devoted to 150 years of existence of the
“Jahrbücher”. All seven contributions finally accepted for publication share a common
property. By presenting a specific research topic, they all refer to research published in
the journal during the first decades of its existence and provide a sketch of the further
development of economic thinking and empirical assessment up to current debates.
Thus, it is not obvious on how to order these contributions addressing quite different
topics. Eventually, we decided to present them in an order starting with those providing
the earliest reference to a paper published in the “Jahrbücher”.

The first paper by Nils aus dem Moore and Christoph M. Schmidt (2013) stresses in its
title the close link between research done in the early years of the journal’s activities and
current debates: “On the Shoulders of Giants: Tracing Back the Intellectual Sources of
the Current Debate on “GDP and Beyond” to the 19th Century”. In fact, a substantial
amount of publications in the Journal starting in the 1860s concentrated on how to
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measure economic activity and on providing actual numbers. The authors refer to these
early sources and point out that besides the search for methods to obtain reasonable
numbers (keep in mind that there was no system of national accounts at that time,
not even the concept of GDPwas established as such), the researchers have also discussed
the limitations of different concepts of measuring economic activities. In particular, to-
pics such as “sustainability” have been formulated in the Journal as early as in Eggert
(1883) in the context of forestry. However, the contribution does not only provide traces
to the origins of some ideas, but also presents an expert view on the current debate on
extending measurement systems for taking into account aspects beyond GDP, i. e., it
opens the horizon for future developments in this field.

While measuring economic activity and well being is a topic of permanent interest, the
issue of public debt crises seems to appear on the scene of economic debates just in the
aftermath of the most recent financial market crisis. However, as the contribution on
“Sustainability of Public Debt in Germany – Historical Considerations and Times Series
Evidence” by Heiko T. Burret, Lars P. Feld, and Ekkehard A. Köhler (2013) demon-
strates, the scientific debate about the sustainability of public debt is at least as old
as the journal. In fact, contributions to this topic can be found in many issues over
the full 150 years period from the discussion about the financing of the American
War of Independence in Hildebrand (1863) to the discussion about the TARGET II bal-
ances in Spahn (2012). The contribution not only sketches this debate in the “Jahrbü-
cher”, but also provides a historical overview on the actual development of public debt
from the 1850s to 2010 – following the argument of the first editors that economic
science also requires a proper analysis of the historical context. Obviously, theories
and empirical methods regarding public debt have developed over time: The cointegra-
tion analysis presented in the paper has not been on the agenda yet 150 ago.

The first two contributions contain references to papers in the “Jahrbücher” dating back
to 1863. In contrast, the discussion on measuring price levels and inflation rates seems to
start in the Journal only in 1864 by a first contribution of Laspeyres (1864), i. e., seven
years before his famous paper on the price index formula later becoming known as “Las-
peyres price index” (Laspeyres 1871). Starting with these early contributions, Peter von
der Lippe (2013) in his paper on “Recurrent Price Index Problems and Some Early Ger-
man Papers on Index Numbers Notes on Laspeyres, Paasche, Drobisch and Lehr” traces
back the history of price index formulae in the “Jahrbücher”. Although the price index
formulae according to Laspeyres, Paasche and Drobisch are still in common use and part
of standard statistical procedures, not all practitioners might be aware of the fact that
these concepts have been introduced first in papers published in the Journal of Econom-
ics and Statistics in the 1870s, followed by some controversy about the pros and cons of
the methods for specific settings. Peter von der Lippe’s contribution sketches these de-
velopments over more than a century. In fact, the Journal continues to publish papers
devoted to price index theory and inflation measurement until today, e. g. in a recent
special issue (Diewert/von der Lippe 2010).

Also dating back to references in 1864, Switgard Feuerstein’s (2013) contribution “From
the Zollverein to the Economics of Regionalism” describes the discussion in the mid 19th

century about tariff unions preceeding the founding of the German State in 1871. In a
series of papers starting with Fischer (1864), the author shapes the perception of the tariff
union “Zollverein”. Also the idea of preferential trade agreements are traced over time
making analogies between the discussions about the not yet unified German states prior
to 1871 and the European Union obvious. Feuerstein’s analysis demonstrates which of
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the arguments put forward in the 1860s are still valid today andmight even be used for an
assessment of the state of the European Union.

Population censuses appear to be almost as old as written history. However, they became
a major source to official statistics, in particular with regard to the national economy
much later. The references to publications in the “Jahrbücher” provided in the contribu-
tion “The relevance of census results for a modern society” by Roderich Egeler, Natalie
Dinsenbacher, and Birgit Kleber (2013) date back to two articles published by Fabricius
(1866) and Meyer (1866). Their contribution describes the relevance of population cen-
suses for political decision making. Furthermore, they describe how the technique of
population censuses have changed from the traditional approaches in the 19th and
20th century to the current register based approach. It becomes evident that not only
the census techniques have changed, but also concepts and definitions, e. g., regarding
the concept of “population” did not remain the same over time.

The current discussion on the demographic transition in Germany and most European
countries might also be considered in the context of a long scientific tradition dealing
with demographic trends, their causes and effects, and forecasts of future developments.
In their contribution “Celebrating 150 years of analyzing fertility trends in Germany”
Michael J. Kendzia and Klaus F. Zimmermann (2013) provide a summary of this discus-
sion in the “Jahrbücher”. They come up with more than twenty papers putting a specific
focus on these issues. The authors argue that all relevant tendencies in demographic
research have also been taken up in papers published in the “Jahrbücher”. As pointed
out by the authors, this includes also some contributions reflecting the Zeitgeist during
the time of National Socialism.

The last contribution to this special issue byOttmar Issing and VolkerWieland (2013) on
“Monetary Theory and Monetary Policy - Reflections on the development over the last
150 years” also refers to Laspeyres (1871) for the obvious reason that a useful measure of
inflation is of central importance for any empirically founded monetary policy. Clearly, a
German monetary policy could not start earlier given the founding date of the Deutsches
Reich in the same year and the establishment of a German National Bank (“Deutsche
Reichsbank”) as successor of the Prussian Bank only in 1876. The authors provide
evidence that publications in the “Jahrbücher”, including the already mentioned paper
by Wicksell (1897), contributed to the academic discussion about monetary theory and
implication for monetary policy. Given the eventful history of central banking andmone-
tary policy in Germany, a full coverage of 150 years of history – even when concentrating
on publications in the “Jahrbücher” – is beyond the scope of a single article. Therefore,
the authors concentrate on some aspects of the interaction between monetary theory and
policy with economic policy making and the financial system following their discussion
in the “Jahrbücher” and beyond over the last 150 years.

To conclude, the contributions in this special issue have put some spotlight on a few
relevant issues in economics and statistics which have been on the agenda for a large
part of the last 150 years in all industrialized countries. In fact, we might postulate
that the “Jahrbücher” over the 150 years of their existence have been more than just
a “German” journal – the contributions covered almost all those areas of economics
and statistics which have been perceived as of general importance not only for the
German economy making use of the models, methods and data available at the time.
The contributions in this special issue also demonstrate that it might be worth to
have a look back to our academic predecessors since topics such as public debt, demo-
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graphic transition or the value of money have already been analyzed by them in the
context of their time.
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Nationalökonomie und Statistik 16: 296-314.

Lütge, F. (1963), Zum 100. Geburtstag der “ Jahrbücher”. Jahrbücher für Nationalökonomie
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Summary

An eternal motive of human existence is the search for guidance.While values and beliefs retain
their high relevance, today’s enlightened societies also tend to rest their aspirations and deci-
sions on the actual facts and on a sober assessment of possible courses of events emerging from
different choices. Given the complexity of modern life, it is by now well understood that this
strategy requires objective, comprehensive and accessible statistical reporting. Today, the
desire to provide such a valuable basis for individual decisions and policy-making finds
one of its most important expressions in the international debate on “GDP and beyond”.
In contrast to similar efforts displayed in previous decades, the current projects emphasize
sustainability issues and focus on the accessibility of the information, using modern tools
of measurement and presentation. Yet, there is ample evidence that even by the mid-19th

century economists aspired to use the objectifying power of statistical analysis as an instrument
to improve policy-making and to achieve societal progress. Many of the approaches enter-
tained today have thus to be viewed as an extension of attempts started at that time.

1 Introduction

In these early years of the 21st century, the world is searching for new and better guid-
ance. The second global recession that resulted from a financial and banking crisis in the
United States, and the growing stock of evidence that the global economy puts substan-
tially more pressure on the ecological systems of our planet than those are able to carry
have contributed to a widespread conviction that “business as usual” is no longer a
sensible option. The definite direction that the course of events should take is, naturally,

* We are grateful to Andrea Cassel, Claudia Schmiedchen, and Hartmut Westram for their support,
and to two anonymous referees and to the editor for their constructive comments and suggestions.
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highly controversial. But one lesson from the global economic crisis and the multitude
of ecological damages that are looming or already occurred seems to be widely accepted:
A compass is needed that provides policy makers, economy and society with a reliable
bearing in matters of economic performance, quality of life and sustainability.

Across the globe, governments, researchers and social activists are currently discussing
better individual indicators for specific aspects of our present condition in material as
well as in non-material dimensions. They are also working on their coherent integration
into comprehensive but still accessible measurement systems that should form the basis
for evidence-based public deliberation and policy-making. This movement benefits from
recent advancements in statistical techniques and indicator research and is based on the
widespread utilization of powerful and yet still improving information and communica-
tion technologies. The ultimate aim of these initiatives is the establishment of user-
friendly statistical monitoring systems that are at the same time comprehensive and
comprehensible.

But in a year in which the Journal of Economics and Statistics (JNS – Jahrbücher für
Nationalökonomie und Statistik) completes its first 150 years, it seems worthwhile
to look back and search for traces of this debate in earlier times. This article documents
that this search turns out to be much more successful, though, than just detecting some
vestiges of the current debate. Instead, many of the ideas and concepts discussed today
were already present in the late 19th century. We document these intellectual roots
meticulously, both with respect to economic reasoning and with respect to the potential
of statistical methods to support this endeavor.

And in addition to the intriguing parallels, we also discuss the most important differences
that distinguish the current and the past contributions to the issue. Most importantly, we
find sustainability issues to have conquered much of the current attention, aspects which
were arguably of a less urgent character in the late 19th century. Moreover, for the adept
user, the potential to access a wealth of information is bigger than ever quite in contrast
to the late 19th century statistician who could only have dreamed of these possibilities.
This potential is creating a new challenge, though, since now the task is to utilize the
technological capabilities to make the information accessible to a wider public.

The outline of the paper is as follows. The second section presents an overview of the
current status and the evolution of the international debate on “GDP and Beyond”,
giving an outline of the guiding principles of this work and concrete examples of
measurement systems that have been recently proposed. The third section traces the
intellectual sources of the current debate back to the second half of the 19th century,
focusing for obvious reasons on publications in the JNS. Becoming more concretely,
section 4 documents for the three spheres of the current debate, i. e. for (i) material
well-being and economic performance, for (ii) non-material well-being and quality of
life, and for (iii) various aspects of sustainability, that many of the indicators currently
being discussed, and the respective reasoning behind them, can be traced back to 19th

century precursors debated in the early volumes of the JNS. Finally, the concluding
fifth section draws some conclusions from this voyage into the history of economic
thought.
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2 “GDP and beyond”: Evolution and current status of the debate

Despite the great variety of new indicators and dashboards that have been devised to
support policy-making and public deliberation, participants in the current debate on
improving the measurement of societal progress and human welfare share a common
point of departure. Their overwhelming consensus is that in recent decades policy
makers, business leaders and economists, as well as the media and society at large, placed
too much emphasis on short-run economic performance. Concentrating on measuring
the growth rate of Gross Domestic Product (GDP), they neglected to adequately address
the long-term. Although economists have pointed out since its inception during WWII
that GDP is a measure of economic activity and not of economic well-being, apparently
they did not do this fervently enough. Consequently, in the public perception it rose to
a quasi-hegemonic status and was often interpreted as a gauge of the overall welfare of
economies.

There are good reasons for the assessment that GDP alone is not sufficient to convey a
reliable impression of a society’s material wealth and non-material well-being. Inter alia
this reservation reflects that (i) in the economic domain all non-market activities, such as
housework and parenting or unpaid voluntary activities, and a substantial part of
publicly provided services in education, health and security remain unaccounted for
by GDP, (ii) in the social domain the distributions of income and wealth are not
documented and inequalities of opportunity are not captured, (iii) in the ecological
domain damages and losses as well as the consumption of non-renewable resources
are not factored in adequately, and (iv) aspects of the political and institutional domain
that are clearly relevant for overall welfare, like the extent of democratic participation,
accountability and the rule of law are not considered whatsoever.

Notwithstanding the dominance of GDP in the public realm, the work on a broader
framework for measuring human progress and well-being continued in the background.
Scientific expert communities and international institutions have addressed these
questions at least since the publication of “The Limits to Growth” by the Club of
Rome in 1972 (Meadows et al. 1972). Starting with Nordhaus and Tobin (1972) and
their calculation of aMeasure of EconomicWelfare, a wide array of alternative measure-
ment frameworks and concrete indicators have been proposed, as is documented today
in a vast and well-surveyed literature (Fleurbaey 2009). Perhaps the most prominent
framework that has been designed to measure well-being, quality of life, human
development and sustainable development in the last three decades is the Human
Development Index which ranks countries by their level of “human development”
through a composite indicator that takes GDP but also health and education into account
(Hall et al. 2010: 7).

An important step towards a broader understanding of welfare and progress and the
development of adequate indicators has been the establishment of sustainability as a
guiding policy principle, at least in rhetorical terms. The famous Brundtland report
(WCED 1987) defined “sustainable development” as the kind of development “that
meets the needs of the present without compromising the ability of future generations
to meet their own needs”. While this definition highlights the intertemporal aspect of the
sustainability concept and focuses on the ethical requirement of intergenerational equity,
most of the numerous implementations followed a more pragmatic interpretation, aim-
ing at the reconciliation of environmental, social equity and economic demands which
came to be known as the “three pillars” of sustainability. Recent implementations often
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add governance as a fourth dimension that takes into account aspects of democratic par-
ticipation, accountability and the rule of law.

By now, many advanced countries have established indicator systems along these lines.
As a prominent example, the biennial Monitoring Report of Eurostat covers 111 indi-
cators which are linked to the key challenges and objectives of the EU Sustainable devel-
opment strategy (European Commission 2011). A consolidation of these numerous
indicators into 11 so-called headline indicators and the visualization of their current
trends allow a quick overview of the progress made towards the specific goals. Following
the same approach, the German government has established a National Sustainability
Strategy that is monitored biennially by a progress report released by the Federal
Statistical Office. It contains 35 indicators that have been politically agreed upon to
cover 21 subject areas (Statistisches Bundesamt 2012).

There is a second reason, in addition to the emergence of the sustainability paradigm, for
the recent multiplication of efforts in many countries, by governments on all levels as
well as in the civil society, to go “beyond GDP”. This is the growing body of evidence
that the tight co-evolution of economic performance with other aspects of material and
non-material welfare might have weakened considerably in recent decades, at least in
some societies (GCEE/CAE 2010: 6). As long as economic performance and general
welfare evidently marched in lock-step, the focus on GDP growth as a proxy for broader
welfare was completely warranted. Yet today, ever mounting work pressure, reduced
security of employment, the breakdown of family structures, rising poverty rates and
the spread of mental-health problems and diseases of civilization have been identified
as potential welfare reducing phenomena that are not captured in traditional measures,
let alone by GDP (Wahl et al. 2010: 9).

The consequence is obvious: GDP alone is not sufficient to measure adequately the sus-
tainable wealth of nations. This insight is confirmed by popular assessment. Two thirds
of the respondents in a Eurobarometer poll of the European Commission said in 2008
that indicators for social, economic and ecologic dimensions should receive equal value
in measuring progress. Governments and international organizations tied in with the
popular dissatisfaction of traditional welfare measurement and started several initiatives
towards the establishment of broader concepts. The Organisation for Economic Coop-
eration and Development (OECD) has without doubt given a decisive impetus to these
endeavors through a series of high-level conferences in Palermo (Italy 2004), Istanbul
(Turkey 2007) and Busan (South Korea 2009) and accompanying publications. Most
importantly, the “Istanbul Declaration” acknowledged “an emerging consensus on
the need to undertake the measurement of societal progress in every country, going
beyond conventional economic measures such as GDP per capita” with the aim of pro-
ducing “high-quality, facts-based information that can be used by all of society to form a
shared view of societal well-being and its evolution over time” (OECD 2007).

Within Europe, the European Commission acted as an extra pacemaker. At the confer-
ence “Beyond GDP”, Commission President Barroso declared that, in measuring welfare
and well-being, the EU must aim at “the sort of breakthrough that we saw in the 1930s,
a breakthrough that adapts GDP, or complements it with indicators that are better suited
to our needs today, and the challenges we face today” (cited in Kroll 2011: 16). The
ensuing report “GDP and Beyond: Measuring Progress in a Changing World” (EU Com-
mission 2009) contained a roadmap with the following five key steps towards a
comprehensive and comprehensible reporting on progress: (i) complementing GDP
with environmental and social indicators, (ii) providing near real-time information
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for decision making; (iii) generating more accurate reporting on distribution and
inequalities, (iv) developing a European Sustainable Development Scoreboard; and
(v) extending National Accounts to environmental and social issues (Kroll 2011: 16).

The final breakthrough into the public view came with the publication of the so called
Stiglitz-Sen-Fitoussi-Report (SSFC 2009). It was conducted by a commission compiled
around the two Nobel prize winners Joseph Stiglitz and Amartya Sen, and the French
economist Jean-Paul Fitoussi. The commission concluded that “those attempting to
guide the economy and our societies are like pilots trying to steering a course without
a reliable compass. […] For many purposes, we need better metrics. Fortunately, research
in recent years has enabled us to improve our metrics, and it is time to incorporate in our
measurement systems some of these advances” (SSFC 2009: 9).

As an immediate follow-up to the SSFC report, the Franco-German Council of Ministers
asked the German Council of Economic Experts (Sachverständigenrat zur Begutachtung
der gesamtwirtschaftlichen Entwicklung, SVR) and its French counterpart, the Conseil
d’Analyse économique (CAE) to develop a concrete proposal how the recommendations
of the SSFC report could be implemented. The resulting report was published in Decem-
ber 2010 and proposed a comprehensive set of indicators to measure economic perfor-
mance, quality of life and sustainability (GCEE/CAE 2010).

In both countries, the quest for a better measurement “beyond GDP” has continued since
then with various activities: In France, the national statistical institute INSEE (Institut
national de la statistique et des études économiques) has begun to enrich its surveys with
questions to include new dimensions that were recommended in the SSFC report (Kroll
2011: 9). In Germany, the Bundestag established the Study Commission on “Growth,
Wellbeing and Quality of Life – Paths to Sustainable Economic Activity and Social
Progress in the Social Market Economy” that took up its deliberations in January
2011 (German Bundestag 2010). In its interim report the respective working group
argued against the construction of a holistic composite index and proposed instead
to work out a concrete proposal for an indicator suite that would be as large as necessary
and as compact as possible, thereby aiming to strike the ideal balance between com-
prehensiveness and comprehensibility (Deutscher Bundestag 2012).

Similar activities are under way in many other countries, and a growing number of them
has already completed the development phase of their indicator suites or composite in-
dices and presented them to the public (Kroll (2011) provides a comprehensive over-
view). We restrict ourselves here to examples from four countries (Australia, Canada,
UK, US) to document the breadth of different approaches that are currently pursued.

Australia is without doubt among the pioneers for a broader welfare measurement. As
early as 1996, there was a Senate Inquiry into “National Wellbeing: A system of national
citizenship indicators and benchmarks”, followed by a national conference onmeasuring
progress in 1997 and the release of the publication “Measuring Progress: Is life getting
better?” in 1998 (Eckersley 1998). Building on these initiatives, the Australian Bureau of
Statistics (ABS) has published the indicator system “Measures of Australia’s Progress” on
a regular basis since 2002. The official brochure contains 17 headline indicators that are
grouped into the three pillars Society, Economy and Environment (ABS 2010).

A second national initiative that has attracted international attention is the “Canadian
Index of Well-Being” (CIW) that was started by scientists and social activists at the
University of Waterloo in 2001. Ten years later, the first index brochure “How are
Canadians Really doing?” was released (CIW 2011). The CIW is a composite indicator
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calculated by two steps of aggregation: Firstly, 64 baseline indicators that depict the
evolution of different aspects of quality of live between 1994 and 2008 are normalized
to percentage values and summarized in indicators regarding eight distinct dimensions.
Secondly, the overall CIW is calculated as the average of these dimension indicators.
Although the authors are well aware of the weighting problem in the construction of
their composite indicator (Michalos et al. 2011: 29-31), they nevertheless interpret
the difference between the GDP growth of 31 per cent and a substantially smaller
CIW rise of only 11 per cent as evidence that GDP overdraws the real gain in quality
of live: “(…), our economic performance outpaces our quality of live.” (CIW 2011: 12).

In the UK, more emphasis than anywhere else is placed on the integration of compre-
hensive measures of the country’s subjective well-being into the official statistical appa-
ratus. The heavy weight that economists around Sir Richard Layard have given to so-
called happiness research at the London School of Economists and the apt popularization
of its findings and potential policy implications (Layard 2005) laid the ground for this
orientation. In November 2010, Prime Minister David Cameron launched a large-scale
initiative for the introduction of a measure of “general well-being” (GWB) that should
complement GDP, based on surveys of well-being. Starting in April 2011, 200 000 Brit-
ons have been asked the following four questions each year in the Integrated Household
Survey, answering on a scale of 0 to 10: (i) “Overall, how satisfied are you with your life
nowadays?”, (ii) “Overall, how happy did you feel yesterday?”, (iii) “Overall, how
anxious did you feel yesterday?”, and (iv) “Overall, to what extent do you feel that
the things you do in your life are worthwhile?” (Matheson 2011).

In the United States, President Barack Obama signed the Key National Indicators Act
into law in March 2010, which should lead to the creation of a Key National Indicator
System (KNIS). Congress authorized 70 Million US-Dollars of public funding for the
project that is carried out by the interdisciplinary National Academy of Sciences in col-
laboration with the newly founded non-profit institute “State of the USA”. The ambition
of KNIS is to provide US citizens with statistical information in their country and region
on a broad variety of issues in an accessible way on a user-friendly website. The com-
prehensive system will eventually include around 300 individual indicators to cover the
14 topic areas, even on the disaggregated levels of states, regions and social subgroups
(Kroll 2011: 10f.).

3 Intellectual sources of the current debate in the 19th century

Across the globe we currently find ambitious projects that are aiming for a comprehen-
sive and internationally comparable account of the state of economic performance, well-
being and quality of life. These initiatives have arguably led to remarkable progress in the
quest of statistical analysis to generate deeper insights and to pave the ground for better
policy. Yet, they are certainly not the starting point of this endeavor, but rather its most
recent expression. Indeed a recurring theme in the current debate regarding the design of
indicator systems and the organization of the statistical groundwork behind their pub-
lication is the insight that many of the aspects that capture our attention today have been
discussed before, sometimes even for several decades. Examples are the social indicator
systems devised in the 1960s and 1970s and the indicator systems for environmental
sustainability that have been around for more than a decade.

But, what might perhaps come as a very surprising discovery for the protagonists of
the current debate, its intellectual sources can be traced backed much further, at least
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to the second half of the 19th century. To provide convincing evidence for this claim,
our focus in this article will selectively lie on contributions made to the JNS during
its first decades of existence, along the lines of the following thought experiment: If
some of the early contributors to the JNS could have used a time machine to arrive
in the year 2012, the year preceding the 150th anniversary of this journal, what would
they have said to the current state of the debate? More concretely, what would be their
assessment of the motives behind these initiatives, of the conceptual ambition of this
endeavor, and of the statistical issues pertaining to the construction of the various
systems of indicators?

3.1 The motives behind “GDP and beyond”

With respect to their reaction to the motives behind the current discussion, one might
fear that we will only be able to speculate. After all, when the JNSwas founded, German
per capita GDP – even though the concept as such was yet to be developed – was arguably
much lower than it is today in any OECD country. While contemporaneous observers
were rightfully in awe of the technical achievements already reached in their era of
“steam and lightning” (Hildebrand 1864: 136, our translation) and the fast growth
in economic prosperity observed after the industrial revolution had started, they would
probably not have been prepared whatsoever to the exponential growth in prosperity
which we have seen since, in particular during the post-WWII era. Maddison (2001),
for instance, demonstrates more than convincingly that (not only) in the developed world
real per capita income today is multiple times the income experienced one and a half
centuries ago.

Thus, as speculative as this has to be, it seems quite likely that our time travelers’ first
reactions to the current debate on human welfare would be expressions of astonishment:
How could societies which are that rich by any historical standard display such concern
about their precarious condition? And, correspondingly, can it actually be true that
outside of the current “GDP and beyond” debate the typical focus displayed by economic
reports published by international organizations, such as theOrganisation for Economic
Co-Operation and Development (OECD) and the International Monetary Fund (IMF),
by advisory groups such as Germany’s Council of Economic Experts (GCEE), and by
basically all economic research institutes lies on deviations of aggregate economic
activity from its trend value? That is, the major attention is not given to the level of
prosperity, but its growth relative to an upward trend? How rich must human societies
have become in the developed world, and how regular and stable must past growth
have been?

But after this initial shock subsided, the intellectual basis of the current debate would
undoubtedly receive endorsement. Hildebrand (1863a: 14, 17), for instance, acknowl-
edges the dangers to the coherence of any society caused by fast economic development
that is carried by strong market forces, rapid investments into the capital stock and tur-
bulent scientific progress. From this vantage point, the major questions of the current
debate, (i) “Is the accumulation of material welfare really generating more happiness?”,
(ii) “Are there insurmountable, albeit distant limits to growth?”, and (iii) “How could
well-being be ascertained without economic growth?” are merely the most recent expres-
sion of age-old questions posed by uncountable analysts of human prosperity and of the
functioning of society. In addition, 19th century social scientists would certainly be well
acquainted with the phenomenon that crises always tend to bring these fundamental
questions on human prosperity to the surface (Hildebrand 1863a: 17).

272 . Nils aus dem Moore and Christoph M. Schmidt



What perhaps most distinguishes the current discussion most from earlier debates on the
connex between economic prosperity and well-being is the strong emphasis given today
to the theme of economic, social, and environmental sustainability. But since they were
confronted with quite similar problems at their time, earlier economists would probably
quite easily be convinced that the accumulated stocks of private and public debt currently
provide a serious challenge to the objective of ascertaining sustainable public finances,
requiring intense analysis and discussion (Müller 1912: 372, 375). Somewhat different,
although probably not less supportive, might be the time travelers’ reaction to the recent
concerns about environmental quality and sustainability, as environmental degradation
and, in particular, global challenges such as climate change, have not been an issue during
their times. But even though the emphasis on these questions is predominantly a modern
development, they also find their reflection in earlier writings (Hildebrand 1863a: 19).

The rest of this section will argue that we find important roots in 19th century thinking
for both dimensions of the current debate as well, the rather abstract discussion about
what should be the ambition of and the concepts behind such an indicator system on the
one hand, and the predominantly applied discussion about the statistical principles and
approaches to fulfilling this task on the other.

3.2 The conceptual ambition: “Nationalökonomie”

Much of what we can infer about the position the earlier contributors to the JNS would
have taken, derives from the articles written by BrunoHildebrand, the founding editor of
the JNS. His contributions are acknowledged impressively in an obituary by Johannes
Conrad (1878: IV, XI, XIII), his comparably important successor as JNS editor,
documenting the extraordinary respect Hildebrand enjoyed among his peers. Reading
Hildebrand’s articles reveals that, irrespective of his personal position on these questions,
he would adamantly have maintained that only careful and encompassing statistical
analysis could bring about the desired enlightenment in these matters. Already the pro-
grammatic “mission statement” (our term) of the JNS (Hildebrand 1863d) outlines his
vision of the economy as one of the fundamental elements of the life of any society, equal
in importance to its language, its literature, its legal system and its art (Hildebrand
1863d: 3), making it not only worthwhile but critical to explore its functioning on
the basis of solid statistical analysis.

Hildebrand (1863d: 3) reckons that the most demanding intellectual challenge for eco-
nomic analysis is the fact that, although the functioning of an economy follows some
important regularities, it nevertheless does not obey any fundamental laws. This, he rea-
lizes, distinguishes economics from the – by then already comparatively well-established
– natural sciences. For him, the reason behind this contrast is clear: It derives from the
fact that aggregate economic activity is the condensation of a multitude of individual
actions and decisions. Consequently, economics as a science would need to utilize the
experiences made in the past in order to identify the regularities characterizing human
behavior and the causes and consequences of human actions, with the aim of supporting
the principles of individual freedom and individual responsibility. Hildebrand leaves no
doubt in his contributions that this objective would necessitate a plenitude of statistical
work.

This summary assessment is highly reminiscent of the ambitions behind “GDP and
beyond”, and, thus, deserves a closer look. In several highly programmatic articles in
the JNS, Hildebrand (1863a, 1863c, 1866) carefully outlines the role of economics
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and statistics in their historical context in a way that in many respects could serve as a
guide to the current debate. As a starting point for his observations, Hildebrand char-
acterizes the – by then – relatively new discipline of economics (“Nationalökonomie” to
contemporaneous observers) as the result of the enlightenment movement of the late 18th

and early 19th century (1863a: 5-6, 1866: 2). In its early expression, this new discipline
had the ambition to equal the natural sciences in its quest for discovering the laws
governing human behavior, a perspective that went hand in hand with the idea of an
“atomistic society” in which the pursuit of individual utility was the exclusive driving
force of all activities (Hildebrand 1863a: 6-7, 1873: 2-3).

Hildebrand quite openly reveals his frustration with the obstinate resistance of many
contemporary economists to a more nuanced view on the importance of moral senti-
ments (Hildebrand 1863a: 8-9), but also offers very little sympathy for the contrasting
position taken by contemporaneous socialists that the pursuit of individual utility rather
be the root of all evil (Hildebrand 1863a: 9-10). For him, the evidence seems overwhelm-
ing that free choice of occupation and division of labor, the uninhibited allocation of
production factors according to their marginal returns, steady investments into the stock
of productive capital, and incessant scientific progress had become powerful driving
forces of economic progress. These developments, which were intimately associated
with the intellectual success of contemporaneous economic reasoning, were lifting
human productivity to unprecedented heights – and were even viewed to enhance the
ability for education and enjoyment in the population (Hildebrand 1863a: 10-14).

But despite his highly critical assessment of the socialist arguments against contempora-
neous economic thinking, Hildebrand also explicitly rejects the notion emphasized by
Adam Smith and other economists that pursuing an untamed laissez faire – which would
render any statistical analysis to become a useless husk – could be a sensible foundation
of a prosperous society (1863a: 10). He rather views the tendencies of any laissez faire-
economy to an ever-increasing concentration of economic power and wealth with a
serious dose of skepticism, especially since the proponents of laissez faire could allegedly
refer to unconditioned scientific arguments (Hildebrand 1863a: 14-17). His view is
echoed in Knapp (1871: 238-239). Similarly, proponents of a balanced view on economic
growth today need to defend their position both against blind believers as well as against
fanatic opponents of growth.

As a first conclusion of his considerations, Hildebrand challenges his peers to engage
into a critical review of the contemporaneous science of economics, culminating in
the clarification of the questions whether human behavior followed strict natural
laws and, consequently, economics should be accepted as a natural science, after all
(1863a: 19-20). If that were to be the case, neither moral sentiments nor political inter-
ventions would have to play any role. Personally, Hildebrand rejects this notion vehe-
mently (1863a: 21-25, 137-140). Rather, in his view individual economic freedom, as
worthy of protection as it is, cannot, taken by itself, ascertain societal prosperity and
human progress. In addition to the individual pursuit of utility, ethical considerations
and a sense of responsibility lie at the heart of any successful society (Hildebrand
1863a: 140-143). Knapp (1871: 241-243, 247) essentially takes the same position.

Today, economics is well established as a social science, not as a natural science, and
economists would definitely shy away from arguing that the regularities which their
work is uncovering carry the encompassing explanatory power of a natural law. Never-
theless, both in the 19th century and today, the recipients of the empirical results derived
by economists and statisticians might misunderstand the limited conclusions facilitated
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by the evidence. Knapp (1871: 240), for instance, argues that the idea – prominent
among contemporaneous observers – that statistical regularities were proving the notion
that individuals acted according to laws of nature, unable to alter their life course by their
own will, decisions, or ethical considerations, reflected the incompetence of commen-
tators to see statistical analyses for what they are: While statisticians themselves would
rightfully and soberly regard statistics merely as a set of procedures to uncover regula-
rities and causal links, its findings might lead outside observers to inflated conclusions.

This assessment is highly reminiscent of the misunderstanding of the concept of GDP as a
welfare measure, a misunderstanding that has not been suggested by economists or
statisticians, but has nevertheless become the epitome of the motives behind the
“GDP and beyond” movement. In the 19th century as well as today, analytical concepts
which are taken out of context might lead to completely erroneous conclusions. In par-
ticular, many 19th century economists apparently tended to argue that, since economic
freedom was widely realized, circumstances could hardly get any better, and there was
not need whatsoever for economic or statistical analysis of social inequality. By contrast,
Schmoller (1873: 6-7) not only argues that there was actually a deep societal divide, but
also blamed the overemphasis on economic performance in the short run to lie behind it.
In his view, the exclusive aspiration on fostering economic performance, without giving
any consideration to the potentially negative consequences of increasing material wealth
for other aspects of human existence was putting social coherence at risk (1873: 10).

Similarly, Knapp (1871: 247) observes that the regularities in income inequality and
poverty provide evidence enough for concern about the future prosperity of society.
Schmoller (1873: 9, 11-12) advocates a strong state as a factor correcting unbearable
social inequality, without interfering in the general functioning of the market economy.
It is not difficult to detect the current competition between various forms of capitalism,
most prominently a US-style free market economy and a continental European-style so-
cial market economy, as the present-day expression of this intellectual conflict between
the concept of laissez faire and its critics. And the balance advocated by Hildebrand and
Schmoller in their writing is clearly reflected in the setup of the modern social market
economy as well.

Hildebrand’s second, closely related, conclusion regards the agenda for statistical re-
search, and finds its direct reflection in today’s initiatives aiming at the construction
of indicator systems measuring the state of human welfare and progress: From the per-
spective of the current discussion on measuring the state of human welfare, the highly
practical consequence of such a balanced position would be that collecting evidence on
the genuine state of affairs and their development over time has to be viewed as both
worthwhile and necessary. Most importantly, rejecting the notion that human behavior
follows natural laws and exploiting the fact that human behavior displays a high degree
of regularity are no contradiction whatsoever. Rather, these systematic patterns reflect
both regularities in human experiences and similarities in the environment in which
individuals make their decisions, and, thus, they offer the opportunity to statistical
researchers to discover patterns that can form the basis for good economic policy
(Hildebrand 1863a: 142-143, 1863c: 482, 1872: 9-10).

This position on the proper role of the discipline of statistics (“Moralstatistik” to con-
temporaneous observers) contrasts the scattered statistical attempts that characterized
earlier times (Hildebrand 1866: 2) and is emphatically shared by Knapp (1871) and von
Neumann-Spallart (1885). In these contributions, statistics is ultimately an instrument
that allows abstracting from anecdotes and identifying the general pattern behind
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observable phenomena (Hildebrand 1866: 3; Knapp 1871: 248; von Neumann-Spallart
1885: 225). Thus, it objectifies experiences and facilitates the formulation of hypotheses
and the test of their implications against the evidence, far beyond the potential offered by
mere plausibility considerations (Hildebrand 1863c: 482, 1866: 3, 5). Taken together,
these insights on the appropriate role of statistical analysis and the arguments regarding
economics as a social science build up a fervent plea for pursuing – in today’s words –
evidence-based economic research and policy advice (Schmidt 2007).

In essence, this 19th century literature already appreciates that statistics can be viewed as
the reporting system of the economy as a whole, whereby it is learning about the true
state of its economic circumstances, based on meticulous accounting and routinely
conducted closure of accounts (Hildebrand 1863c: 482). And given that this work is
continued on a regular basis, without major gaps, the resulting time series will offer
even more opportunity to learn about patterns of stability and instability and perhaps
even causal mechanisms underlying the results (Hildebrand 1866: 9). This understanding
forms the basis for the systems of national income accounting which were subsequently
developed in the 20th century and which are the staples of statistical reporting on human
welfare today.

3.3 The construction of indicator systems: “Statistik”

Today it is well understood that any researcher approaching the task of constructing an
encompassing system of indicators of human welfare should first consider a range of
statistical issues. The most important items on the agenda concern (i) the practical setup
of the analysis and the governance of the institutions involved in this work, (ii) the dis-
tinction of correlation and causality, and (iii) a clear grasp on sampling error, hypothesis
testing, and measurement error. This basis for the statistical work has necessarily to be
secured before the applied work is starting, or otherwise either the statistician or the
recipients of the results will be headed for disappointment. Again with a focus on
the contributions to the JNS during its early years in the late 19th century, it will be
documented here that many of these issues have already been discussed in the articles
published by our statistical forefathers.

Turning, first, to the practical setup of the analysis and the governance of the institutions
involved in the construction of indicators and indicator systems, the simple, yet easily
forgotten starting point is necessarily a careful conceptual delineation of the task. As a
general rule of thumb, the more ambitious the indicator system is conceptually, the more
likely it will run into serious problems of measurability and comparability. In particular,
one needs to ascertain whether the desired statements to be derived merely capture the
current status in a snapshot perspective or should be extrapolated to outline future
conditions in terms of a projection. Classical statistical work concerns the former
(Hildebrand 1864: 137), while the modern-day emphasis on sustainability issues pro-
vides additional challenges.

Most importantly, one needs to clarify at the outset, whether the desired comparability is
inter-temporal or even international in nature. The fact that international comparability
is not easy to ascertain was a matter of intense discussion among statisticians of the 19th

century. Von Neumann-Spallart (1885: 223), for instance advocates the formation of
an international statistical institute to reach more uniformity in statistical concepts
and procedures. After all, he goes on to argue, statistics can only fulfill its tasks
when it is understood as an international science (1885: 223), especially when the
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objective is explaining the consequences of regulations or institutions which vary across,
but not within nations (1885: 225). This insight had already been behind the formation
of national statistical offices in the new nation states of the 19th century and of the
formulation of the rules governing their operation (N.N. 1870: 111). Regarding the
governance of such institutions, it seems obvious that these statistical agencies need
to be independent of their respective governments (von Neumann-Spallart 1885: 229).

Another trade off concerning the organization of the task regards the recurring nature of
the desired report. In particular, the current “GDP and beyond” initiatives are aiming at
the construction of indicator systems which are published in regular, not all too distant
intervals, which are published timely and not with all too long lags, and whose messages
are robust and not altered too severely, if definitions, timing or other practical issues
involved in the derivation of their indicators are varied slightly. Timeliness was a concern
already 150 years ago. Hildebrand (1864: 136, 137), for instance, judged it to be inac-
ceptable that in his fast-living times, one had to wait for several years until important
statistical results were published. The pressure for short lags between the realization of
the economic phenomenon and its publication has not become smaller since that time.

A further issue which most of the “GDP and beyond” literature has been silent about (an
exception is Kassenböhmer/Schmidt 2011), concerns the trade of between the conceptual
desirability of candidate indicators and their measurability. As a general rule of thumb,
those items which, in principle, would offer important additional information on human
prosperity on top of GDP, are typically difficult to measure precisely. Examples would be
individual freedom or social contacts. By contrast, items which are typically measured
quite precisely, such as life expectancy, are often highly correlated with GDP and, thus,
unable to provide valuable additional information. In fact, the close resemblance be-
tween economic prosperity and life expectancy already occupied the literature 150 years
ago (Hildebrand 1863b).

Finally, all statistical work involves time and monetary resources. This almost trivial, yet
easily forgotten insight has already been a matter of concern for 19th century statisticians
(Hildebrand 1864: 136; von Neumann-Spallart 1885: 225). Thus, as one guiding prin-
ciple of all applied statistical work, one should make use of the generous reservoir of
previous conceptual work and already established data collection wherever possible.
Only if applied statisticians follow this principle, will they be able to avoid redundant
efforts and to trade-off the marginal benefits and costs of collecting additional data or
constructing another indicator properly.

Regarding the organization of statistical work, Hildebrand (1863c: 487, 1866: 5, 7-8)
argues that the work of statistical offices will always be indispensable, most importantly,
since the statistical analysis should cover the nation as a whole, not merely a specific
section of it, and frequently needs to rest on official registers. But he also acknowledges
the resistance which respondents might develop when being interviewed by government
agencies for statistical purposes, for reasons of privacy and fear of oppression, and the
limits of the willingness of civil servants in fulfilling statistical reporting duties. These
ideas are certainly reflected in the modern consensus that statistical offices, research
institutes and universities, and private data providers might work fruitfully together
to derive an encompassing portrait of the actual state of affairs.

The second statistical issue to be discussed is the distinction between correlation and
causality. While it is most obvious to experienced practitioners and academic economists
and statisticians, mere correlations are all too often mistaken as causal relations in the
political debate. But one has to be absolutely adamant in maintaining that the indicator
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systems which are constructed in any of the various expressions of the current “GDP and
beyond” movement are exclusively serving descriptive purposes. That is, their concen-
tration is on positive questions such as “What is the true state of human welfare?” or
“What are the connections between material and non-material aspects of quality of
life?”. A sensible normative debate “What should been done about the state of affairs?”
can only be conducted after these questions have been answered – and it cannot rest its
answer on these indicator systems alone.

This was already clear to 19th century economists and statisticians (Hildebrand 1866: 9),
and yet it is often forgotten in the discussions in the political and public sphere even
today. Knapp (1871: 242-243) explains brilliantly how the conclusions derived from
statistical results – here the detection of regular patterns of behavior – might differ
substantially, depending on the direction of causality implicitly presumed by their com-
mentators. While the contemporaneous proponents of economics as a natural science
identified – in modern words – the similarities in behavior as the outcome of some
external driving forces, their critics emphasized that inherent similarities between
individuals and contextual effects generated homogeneous behavior instead. From
the perspective of modern-day literature on social interactions (Manski 1995), Knapp’s
position was highly sensible.

While the potential and the limits of observational analyses to facilitate causal state-
ments are the matter of intense academic discussions today, with randomized controlled
trials serving as a hypothetical benchmark, already Hildebrand (1866: 3) indicates that,
by contrast to the natural sciences, the social sciences suffer from the impediment that
they will typically not be able to resort to experimental evidence. The modern-day eva-
luation literature cautions that, even if causality might have been established in the ana-
lysis, one might be reluctant to extrapolate the result from the situation under scrutiny to
a more general setting. This is due to a potential conflict between the internal and the
external validity of evaluation studies. Typically, social experiments are characterized by
a high internal validity and low external validity. Being unaware of the experimentalist
movement of today, reservations about external validity are already present in the dis-
cussion of causal issues by Hildebrand (1866: 10).

As a third precondition that has to be fulfilled, both, statistical researchers and the
recipients of their work need to find a good grasp on the essential statistical issues of
sampling error, hypothesis testing, and measurement error. Statistical analysis is always
attempting to reduce complexity by abstracting from the multitude of individual influ-
ences on the phenomenon, which are irrelevant for the question at hand. This task
necessarily involves the construction of average figures, representing relative frequencies
of the condition in question within a sample that represents the population. In that sense,
all statistical work is abstracting from anecdotes, that is, individual cases, to derive a
summary picture of the state of affairs (Hildebrand 1866: 3-4).

To receive a more detailed portrait of the state of affairs in a population, one might resort
to stratification, and construct relative frequencies in the corresponding sub-samples.
But, as Hildebrand (1866: 7) stated in his words already some 150 years ago, all statis-
tical work needs to rest on some – in modern words – identification assumptions. That is,
in order to characterize the contrasts between the relative frequencies across sub-sam-
ples, one has to decide, in the first place, how to distinguish these sub-samples. Statistical
analysis can only detect relative frequencies when analysts are deliberately looking for
them, that is, it is pursuing to discover the known unknown, not the unknown unknown.
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The reported figures in any statistical analysis can never be anything else, but an approx-
imation to the underlying population concept. While it was a comparatively recent de-
velopment at the time, 19th century statisticians started to understand that probability
theory is providing a sound analytical basis for addressing the question whether numer-
ical deviations of the derived average figures have to be assessed as relevant or not
(Westergaard 1885: 1). What made the idea somewhat unpalatable to many contempo-
raneous observers, was obviously the abstraction involved in its underlying thought
experiment – which is well-established as the intellectual basis of all statistical work
today – of imagining the current calculations (in the “sample”) as being embedded in
a multitude of hypothetical calculations of the same kind (Westergaard 1885: 2).

Following this abstraction, it becomes possible to judge whether some movement of
average figures over time or some deviation across sub-samples are indeed indicating
anything substantial. It all depends on the precision of the estimates involved, and
“large” or “negligible” have to be understood in relation to the unavoidable residual
uncertainty, which is inherent in any such approximation (Westergaard 1885: 23).
Most importantly, given the same phenomenon, large samples tend to produce more
precise approximations than small samples (Westergaard 1885: 2). The concept of
statistical testing is intimately related to this notion of statistical precision. Its principal
idea is to devise a decision rule according to which a deviation is large enough to be
assessed as “significant”. Again, ceteris paribus precision tends to increase with sample
size (Westergaard 1885: 4). Correspondingly, any causal effect itself can only be approxi-
mated with more or less precision, not with certainty (Westergaard 1885: 22). And any
statement about causality necessitates tailoring the analysis to the situation, instead of
following a one-size-fits-all approach (Westergaard 1885: 12).

One of the central insights emerging from the current-day literature on the evaluation of
treatment effects is that identification and sampling error are intimately related. On the
one hand, it is clear that proper causal analysis is resting on the principle of comparing
the comparable, and that homogeneity within a sub-sample can more easily be ascer-
tained, if the sub-samples are defined according to more demanding stratification rules.
On the other hand, given that the overall sample size is limited, an extensive stratification
geared towards ascertaining within sub-sample homogeneity, corresponding to less-
demanding identification assumptions, will lead to smaller and smaller sub-samples,
and ultimately to highly imprecise average figures. Thus, there is no escaping from
finding the right balance between identification assumptions and potential sampling
error. The 19th century statistical literature was well aware of this intricate problem
(Westergaard 1885: 22).

As it is a problem inherent in any statistical work, measurement error has always been
regarded as a serious obstacle to empirical analysis. By contrast to the multitude of
irrelevant influences on the phenomenon under scrutiny, which are fruitfully subsumed
under the notion of sampling error, measurement errors tend to bias the results system-
atically (Westergaard 1885: 23). But as if that was not challenging enough, while
condensation always requires averaging across individual observations, the current
discussion regarding “GDP and beyond” also involves the idea of summary measures
of welfare, as an amalgamation of the indicators representing the multitude of facets
of human existence. If one was indeed pursuing this idea, this would require researchers
to average even across different types of (quantitative and qualitative) indicators.
Potentially, this would lead to an exponentiation of the many measurement problems
which tend to plague the analysis even in the most benign circumstances.
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Thus, even if statisticians are completely aware of the intricate measurement problems
involved in their work, the attempt to construct a single, encompassing welfare indicator
might face conceptual obstacles, if indicators are difficult to compare across persons in
terms of content (“apples and oranges”). Even more dangerously, it might run into
problems of manipulability, if the practical application of the concept is open to inter-
pretation and suggestive interviewing, as might be the case, for instance, with issues of
self-assessed well-being. In the face of such problems, the current consensus reached in
the “GDP and Beyond” debate seems to be that an enlightened society has to be able to
deal with a (limited) wealth of information, if the complex reality is to be captured
adequately. Thus, instead of a single, encompassing welfare index, one should construct
indicator systems instead. It very much seems that time-travelling 19th century econo-
mists and statisticians would have understood.

4 Themes and indicators today – and their precursors

One way to delineate the task of measuring human welfare comprehensively that is
chosen by both SSFC (2009) and GCEE/CAE (2010) is to take standard measures of
economic performance as a starting point, and to improve upon these standard measures
in three directions. Regarding (i) measures of economic performance and material
welfare, one should aim at advancing the traditional well-matured measures, such as
GDP and the unemployment rate, while retaining their well-known strengths. To address
(ii) non-material aspects of human welfare, one should enhance the indicator set regard-
ing various facets of quality of life, respecting the conceptual limits to measurability of
emotions and preferences. And to acknowledge that there are important (iii) forward-
looking aspects of sustainability, one should construct projections of possible courses for
the future state of affairs.

It is the latter set of sustainability indicators that distinguishes the current discussion
most visibly from earlier attempts at the construction of encompassing indicator systems.
Gauging sustainability typically entails new conceptual challenges as well: Quite impor-
tantly, these projections always necessitate an underlying assumption of behavioral
stability. They are projections of what could happen under a specific set of circum-
stances, business as usual, for instance, not forecasts of what is likely to happen. By
contrast, forecasts also attempt to consider how economic agents or policy-makers might
react to a given tendency, thereby potentially altering the course of events altogether. In
addition, and not at all less relevant, many of the issues of concern in these considerations
have an important international dimension, precluding a sensible reporting that would
be confined to the national level.

Figure 1 documents the dashboard that was developed on request of the Franco-German
Ministerial Council by the German Council of Economic Experts and the French Conseil
d’Analyse économique to monitor economic performance, quality of life and sustainabil-
ity (GCEE/CAE 2010). Its three pillars “Economic Performance”, “Quality of Life” and
“Sustainability” that together contain a total of 25 indicators closely follow the reason-
ing discussed above. The following sub-sections demonstrate that at least some of these
indicators had precursors already in the statistical work of the late 19th and early 20th

century. Documenting this early statistical work leads to impressive evidence that these
ideas and concepts left their imprint in the volumes of the JNS which were published
during this era.
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4.1 Economic performance

What can today be regarded as “classic” measures of economic performance, most pro-
minently, the growth rate of (per capita) GDP, are serving a range of practical purposes.
They are, first of all, a gauge of the current state of the economy, they indicate whether
monetary and fiscal policies have to be set into action, and they serve as the basis of
reliable fiscal planning. Of course, as stated in section 2, measuring economic perfor-
mance is at best an approximation to capturing the state of human welfare. Well-known
weaknesses of these measures are twofold. They might suffer from problems of obser-
vability, as it will be the case, for instance, for activities in the shadow economy, and from
problems of valuation and measurement, a problem which tends to plague measurement
in the field of public services. And without doubt, distributional questions have not been
addressed sufficiently in national accounting up to now.

Against this backdrop, the SSFC report recommended to (i) measure income or consump-
tion in per capita terms, (ii) emphasize the household over the individual perspective,
(iii) analyze also wealth and not only current income, (iv) analyze the distributions
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Figure 1 Dashboard for Monitoring Economic Performance, Quality of Life, and Sustainability
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of income, consumption and wealth, and (v) give more emphasis to capturing non-
market activities (SSFC 2009: 12-14). After careful evaluations waging the desirable
versus the feasible, the GCEE/CAE report proposed the six indicators that are depicted
in Figure 1 to monitor material well-being.

And yet, in the face of the critical undertone of the current discussion, one might easily
forget the important achievements which have led to the comfortable situation modern
analysts have been handed down by their forefathers. In fact, the contributors to the JNS
during its early decades obviously would have dreamed of a measure with the qualities of
GDP, surely not only to assess the economic performance but also as a tool for approx-
imating the welfare of the population. The development of coherent national accounts
and the calculation of an all-encompassing indicator for the performance of the market
economy along the lines of the later concept of GDP were indeed already present as a
latent ideal in their writings.

Yet for several decades, they still had to content themselves with indirect approaches to
estimate the national product and to draw conclusions about the situation and evolution
of material welfare from these estimates. The most important basis for such work were
the tax statistics of the time as is documented by several contributions from Soetbeer
(1879, 1882) in the JNS that are concerning the national income of Prussia. Soetbeer
does not confine himself to report estimates of the overall national income in Prussia.
Instead, he provides further insights to his contemporaries through international com-
parisons and quite detailed analyses of the income distribution. His comparisons of re-
sults for Prussia rested on methodologically comparable, i. e. income tax-based estimates
of national income for the Kingdom of Saxony and the United Kingdom, respectively.

These comparisons served two distinct purposes: He used, first, the tax statistics from
nearby Saxony mainly with the scientific purpose to check the plausibility of his results
for Prussia, since it was believed that the compilation of the Saxon income tax statistic
was the most accurate and the Saxon revenue authorities were the most reliable of his
time (Soetbeer 1882: 235). Second, his comparisons of results for Prussia and the United
Kingdom clearly follow the ambition, to provide empirical evidence for political deci-
sions. Therefore, he does not only compare the mean values of per capita income, but
also proceeds to comparisons of the respective income distributions (Soetbeer 1882:
238-239). In doing so, he was clearly aware that his data at hand allowed only approx-
imate estimates. But he was likewise firmly convinced that even these limited pieces of
statistical evidence were highly important to inform (economic) policy.

At his time, the social question was hotly debated in Prussia. The unification of the Reich
in 1871 had led to the abolishment of the remains from the medieval guild system. As
Schmoller observed, the guarantees of unprecedented economic freedom led to a sub-
stantial improvement in economic performance, but it also created social problems
and mounting tensions in the society. His perception, that “our society is threatened
to resemble more and more a ladder which grows rapidly at the bottom and at the
top, but in which the steps in the middle are more and more breaking-out, allowing
a sure foothold only at the very bottom or at the very top” (Schmoller 1873: 11, our
translation) was widespread and closely resembles the concerns about growing inequal-
ity in many countries that are voiced in contemporary debates about the need to go
“beyond GDP”.

For Soetbeer, the concerns of growing inequality first and foremost pointed towards an
empirical question that he tried to resolve for the period 1872-1879 in Prussia through
analyses of changes in the income distribution (Soetbeer 1879). At the outset, he con-
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cedes that based on personal experiences, non-specialist observers could get the impres-
sion of a declining income in most parts of the society but ever rising incomes in the
richest classes (Soetbeer 1879: 113). He then proceeds with calculations of the income
shares of six income classes for the year 1879 and tabulates the yearly evolution in the
three highest income classes for the period 1872-1879 (Soetbeer 1879: 114-115). He
finds that the income shares of all classes remain close to constant and that the public
perception of a growing inequality does not hold up in the light of empirical scrutiny
(Soetbeer 1879: 115-118).

Three years later, he confirms this result for the period 1872-1881 and, as a methodo-
logical innovation that resembles the income quintile share ratio S80/S20 included in the
dashboard proposed in GCEE/CAE (2010), calculates the ratio of the income in the two
highest income classes relative to the whole national income as a summary indicator to
track the evolution of income inequality over time (Soetbeer 1882: 233-234). Comparing
the evolution of the two classes with the highest incomes in Prussia and the United King-
dom, Soetbeer is puzzled by the fact that the introduction of a progressive income tax is
hotly debated in Prussia although the data show no significant widening of the social gap,
whereas in the UK with a much higher and ever growing income share of the two highest
classes, this tax seems to be a non-issue (Soetbeer 1882: 239-240). Soetbeer comes to the
conclusion that “there is no worse illusion than the opinion that an artificial complica-
tion of big capital accumulations could raise the general welfare and especially better the
lot of the working class.” (Soetbeer 1882: 240; our translation).

With respect to one prominent recommendation of the SSFC report regarding economic
performance, namely to “consider income and consumption jointly with wealth” (SSFC
2009: 13), the contrast between the desirable and the feasible has barely changed over the
centuries. Already Hildebrand (1863c: 479-480) deplores that so little was known about
the true value of real estate and the corresponding proceeds, but also about the debt
associated with real estate. A comparable frustration is provoked in contemporary
endeavors to go “beyond GDP” when politicians with a high preference for social equity
have to accept the sobering fact, that a wealth inequality indicator comparable to the
income quintile share ratio S80/S20 included in the GCEE/CAE dashboard is not
(yet) feasible, due to the lack of reliable wealth information especially for high and
highest fortunes.

4.2 Quality of life

Undoubtedly, a comprehensive perspective on quality of life comprises both material and
non-material aspects. Facets of material quality of life are therefore indispensible pieces
of information when aiming at an encompassing indicator, and one should not exclude
material aspects altogether. Quite the contrary, we need supplementary information that
augments the “classic” indicators of economic performance and material well-being.
But addressing the non-material facets of human existence poses its own conceptual
challenges. Most specifically, the aggregation of the various non-material aspects of
quality of life confronts a twofold problem of aggregation: Not only do we have to
condense the information by aggregating across people, as in any statistical approach,
but we also have to find aggregate representations regarding the various facets of quality
of life for any individual.

Even more importantly, one might assess the typical impact of deviations in a specific
aspect of life, living with and without a physical impairment, say, more or less convin-
cingly, depending on the information content of the data utilized and the econometric
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approach chosen to extract this assessment from the data. For this purpose, one would
construct contrasts between self-assessed levels of well-being, for instance, for indivi-
duals which are observed at two different points in time, some of which change their
status (from “without an impairment” to “with an impairment” in the example). But
as fruitful as such an approach of using the resulting difference in an outcome measure
could be in understanding the typical reaction to misfortune, measuring the level of well-
being is substantially more complicated: There is simply no normal state of affairs which
could allow statisticians to calibrate different answers of self-assessed well-being.

In particular, utilizing surveys on happiness to engage into international comparisons is
as tempting as it will necessarily be misleading. Too substantial are the many problems
of measurement and observability, since long-term happiness and short-term affects are
different, cognitive problems and strategic behavior might distort the answers to the
interview questions, and there is a danger of political manipulability. Instead of such
a “top-down approach” based on overall measures of self-assessed well-being,
GCEE/CAE decided in favor of a “bottom-up approach” that rather collects information
on seven different spheres of non-material quality of life. The seven dimensions included
in the second pillar of the GCEE/CAE dashboard (Figure 1) follow the respective recom-
mendation in the SSFC report quite closely.

The “capability approach” (Sen 1999) provided the conceptual framework for the choice
of these dimensions. The core focus of the capability approach is on what individuals in a
given society are able to do, i. e. which so-called “functionings” they can freely choose to
promote and achieve. If our time-traveling contributor to the JNS from the 19th century
could have a look at this second pillar of the dashboard, he would surely not be too
surprised, neither by the selected dimensions nor by the chosen indicators. That dimen-
sions like health, education, working conditions and security were already seen as
playing a crucial role for the quality of life in a society is well documented for instance
in the contributions fromNeumann (1872), Schmoller (1873) and Sartorius vonWalters-
hausen (1882a, 1882b).

The rapid evolution of applied statistics as a discipline during the first 50 years of the JNS
and its expansion to ever more subject areas is by itself a proof that the statisticians of
the late 19th and early 20th century already had the clear ambition to go “beyond GDP”,
even though the tool of GDP was yet to be introduced. The progress made towards this
aim becomes visible through a comparison of Neumann’s (1872) account of the social
situation in Prussia that was still plagued with the non-availability of many fundamental
statistics (e. g. on wages, p. 284) and had to make do with more or less suitable “proxy
variables” (like counts of the numbers of dress- and shoemakers or of physicians in a
given region as a proxy for the wealth of the population, p. 283, p. 294). A comprehen-
sive overview of the statistical infrastructure and its latest results is provided by
Kollmann (1912).

4.3 Sustainability

The standard conceptualization of sustainability encompasses the three essential dimen-
sions of social, economic and environmental sustainability. Social sustainability ad-
dresses issues like fairness in distribution and opportunity, adequate provision of social
services, gender equity, and political accountability and participation. Economic sustain-
ability demands that the economic system is able to produce goods and services on a
continuing basis under the side conditions that a manageable level of government and
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external debt is maintained and extreme imbalances between the different sectors are
avoided. Environmental sustainability requires (i) that a stable resource base is main-
tained, (ii) that the over-exploitation of renewable resource systems or environmental
sink functions is avoided, (iii) that non-renewable resources are depleted only to the ex-
tent that investment is made in adequate substitutes, (iv) that biodiversity, atmospheric
stability and other ecosystem functions are maintained which are ordinarily not classi-
fied as economic resources. Only if the social, economic and environmental requirements
are satisfied simultaneously, is a sustainable state achieved (GCEE/CAE 2010: 102).

From a methodological perspective, sustainability is a concept regarding long-term
developments. Essentially, it requires that we answer the question “whether we can
hope to see current levels of well-being at least maintained for future periods or future
generations” (GCEE/CAE 2010: 101). Statements regarding future developments can
never be deterministic – their construction requires identification assumptions on future
paths of behavior. Here we are not talking at all about forecasts, though. The desired
projections are “What would happen, if …” statements instead. These questions are
especially difficult to answer in the realm of social sustainability. Consequently, the
indicators in the third pillar of the dashboard concentrate on aspects of economic
and environmental sustainability (Figure 1).

To answer the question whether economic growth can be assumed to continue in an
uninhibited fashion, the first two measures address the maintenance and improvement
of the productive capital stock. The following two indicators are both concernedwith the
budget restrictions of governments, but measure fiscal sustainability with different time
horizons (GCEE/CAE 2010: 111-112). Another set of three indicators constitutes a small
set of early-warning indicators that could alert policy makers and the general public to
the build-up of excessive developments in different spheres of the financial sector. Their
construction follows the principle of “cumulative gaps”, i. e. the deviations from the
respective trends during a moving time window are summed up. If for any indicator
the cumulative gap exceeds a pre-determined threshold, this is interpreted as a signal
that a crisis in the financial sector could be looming and counteractions might be
warranted (GCEE/CAE 2010: 115-125).

The remaining five indicators of the third pillar in the GCEE/CAE dashboard (Figure 1)
cover the environmental domain. The inclusion of ecological indicators in a dashboard
that uses nations as the unit of observation generates a serious conceptual problem:
Many environmental challenges cannot be treated from a purely national perspective
in any meaningful way. Keeping this important caveat and, thus, the necessity of tracking
the corresponding international developments closely, GCEE/CAE decided to focus on
three dimensions: greenhouse gas emissions, resource productivity and the maintenance
of biodiversity. To respect the global budget of 705 gigatons of CO2 that could presum-
ably be emitted until 2050 without jeopardizing the aim of keeping global warming
below 2 �C compared with the pre-industrial level, the CO2 budget per capita was
calculated to be 2.7 tons annually between 2010 and 2050. The fact that Germany emits
currently around 10 tons of CO2 per capita documents the size of the challenge and the
urgency to resolve it (GCEE/CAE 2010: 128-132).

To monitor the use of non-renewable resources in the national economy, GCEE/CAE
recommend the inclusion of indicators for resource productivity and for resource
consumption. Due to a number of remaining methodological problems that limit their
precision and international comparability, these two indicators can merely serve as
warning signals concerning the qualitative trends of resource use (GCEE/CAE 2010:
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132-139). Last but not least, the preservation of biodiversity is also addressed in the
GCEE/CAE dashboard. Biodiversity, conceived as the totality of genes, species and
ecosystems of a region and all their interactions, can be seen as a form of capital
that is essentially needed for food and nutrition security, medical progress, the chemical
industry, industrial raw materials, as well as ecosystem services like the absorption of
carbon dioxide by oceans and forests (Baumgärtner 2006). However, economic research
on biodiversity is still in its infancy and the few biodiversity measures that are also based
on economic reasoning are still far from being operational.

The two areas of sustainability that are prominently addressed in the third pillar of the
GCEE/CAE dashboard, namely economic and environmental sustainability, have been
of concern already to economists and statisticians in the 19th century, as a respectable
number of contributions in the early decades of the JNS reveal. In the economic realm,
the analysis of sovereign debts and debates concerning their longer-term sustainability
was already a prominent topic. In the environmental realm, questions of the sustainable
consumption of renewable and non-renewable resources were also discussed.

That states face something like an intertemporal budget constraint was a well-known
fact of life to the political economists of the 19th century. At their time, naturally, the
fiscal sustainability was not put at risk by the implicit liabilities of a welfare state,
but instead by the very explicit liabilities that were caused by the high costs of financing
a standing army or even by waging war. In Prussia, public expenditures for civilian pur-
poses exceeded the military budget for the first time in 1841 (Gerstfeldt 1883: 47).
Although the use of public financial means changed considerably, and for the better, since
the founding years of the JNS, the problem of excessive debt financing and the resulting
burden of a high debt service were a topic already back then as it is now (Gerstfeldt 1883:
48-49; von Kaufmann 1887: 97-99).

The practice of comparing the structure of national budgets, so common today due to
international organizations like the OECD and the European Commission, was still in its
infancy time during the early decades of the JNS, but first steps in this direction were
already made. Gerstfeldt, after he finished a meticulous compilation of summary finan-
cial statistics for Prussia whose administration did not yet publish these figures on a
coherent and regular basis, compared the most relevant ratios to the respective values
for France and the United Kingdom (Gerstfeldt 1883: 46). Likewise, von Kaufmann
(1887) compares financial indicators for the six European Great Powers of his time
(Germany, United Kingdom, France, Austria-Hungary, Italy, and Russia). The fiscal
situation in the United States, which received considerable attention by 19th century
economists and statisticians due to its rapid progress in many areas, were regularly a
topic in the early volumes of the JNS (e. g.N.N. 1864b, N.N. 1879).

The most obvious difference to contemporary statistics concerning fiscal sustainability,
apart from the patchy data sources in the late 19th century, is the fact that GDP was still
lacking as the natural reference figure on which ratios of debt levels and debt burdens
could be based. Hence, debt levels and burdens were usually calculated with reference to
the total sum of revenues and made comparable across nations via per capita terms. The
inadequacy of this method, given that the debt bearing capacity does not depend on the
population size of a country but on its productive capacity, is only but one proof for the
significant progress that the establishment of coherent national accounts and the concept
of GDP provided to the disciplines of economics and economic statistics (see Bos 2011
for a comprehensive account of three centuries of macro-economic statistics).
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In the ecologic realm, modern assessments of the importance of ecological sustainability
find an early precursor in the statements by Hildebrand that man is merely a part of
nature, ultimately acting at the mercy of nature and its unyielding laws (1863a: 19,
143). However, today’s ecological concerns about the transgression of planetary bound-
aries and the destruction of ecosystems, obviously did not yet play a role during the early
decades of the JNS. Nowadays, they are still on their way from the niche of ecological
economics into the centre of the discipline (Leipprand/aus dem Moore 2012). At the
time, environmental questions were addressed exclusively from a perspective that
saw nature for and foremost as a resource that man can use.

Among the examples for this resource view on nature in the early volumes of the JNS are
the short analysis on the range of hard coal reserves in England (N.N. 1864: 300-301),
the discussion of a map that depicted production, consumption and transport of brown
and hard coal in Prussia (Laspeyres 1863: 230-231) as well as treatments on the
principles of forestry (Mayr 1864) and their nexus with the than emerging scientific
discipline of economics (Eggert 1883). Indeed, the concept of sustainable economic
activity was developed in the context of forestry and spelled out explicitly under the
denomination of sustainability in the JNS by Eggert: “It is the concern over a sufficient
use in the future that leads to a well-regulated economic activity in which a sustainable
mode of production aims at using only so much in a year or period, as can be compen-
sated for by natural growth.” (Eggert 1883: 306; our translation).

5 Conclusions for the current debate

In a year in which the JNS completes its first 150 years, it seems worthwhile to look back
and search for the intellectual roots of the debate on “GDP and beyond” in these far
earlier times. This article documents meticulously that many of the ideas and concepts
discussed today were indeed already present in the late 19th century, with the JNS being
an important marketplace of ideas. This assessment regards both the tough contempora-
neous debates on how to advance economic reasoning and the argumentation regarding
the potential of statistical methods to support this endeavor. In fact, what most econo-
mists and statisticians consider to be the natural perspective on their fields of study today,
was ground out by their predecessors many decades ago.

In addition to these remarkable parallels, in this paper we discuss the most important
differences that distinguish the current and the past contributions to the issue. Most
importantly, the three essential aspects of sustainability, economic, social and environ-
mental sustainability enjoy a lot of emphasis today. As the world community seems to be
seriously testing its planetary boundaries at the present time, it is no surprise that these
issues were not as important in the late 19th century. In addition, where these early-day
economists and statisticians were dreaming of a better statistical information base, cur-
rent users of statistical reports and indicator systems rather face the danger of drowning
in a sea of information. Consequently, now the task is making this information accessible
to a large, potentially uneducated public.

We might be able to master this assignment for the very same reasons which have created
the nearly overwhelming wealth of information, namely on the basis of advances in
information technologies. We can indeed be hopeful that better statistics and better
reporting techniques might combine to promote the state of information in the popula-
tion, prepare better individual decisions and policy-making, and ultimately provide a
foundation for democracy. These are the motives behind the many present-day endeavors
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for the formulation of combined indicators and comprehensive and at the same time
well-structured and compact indicator systems and their website presentations.

This spirit was already present some 150 years ago. Engel, for instance, states “Statistical
analysis that should be useful for the present does not only need to present its results as
quickly as possible after the facts it describes, but also needs to find the utmost disse-
mination, since the public is the inspiring and corrective element for statistical analysis.”
(cited in Hildebrand 1864: 137, our translation). In conclusion, the recent attempts at
constructing encompassing indicator systems reflecting the state of human welfare and
societal progress, such as the prominent attempts by SSFC (2009) and GCEE/CAE
(2010), are indeed “standing on the proverbial shoulders of giants” (GCEE/CAE
2010: 3). Since its early years, the JNS has been an indispensable place for the publi-
cations of these great minds of the late 19th century, and now, some 150 years later,
economics and statistics owe them a tremendous amount of respect.
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Conrad, J. (1878), Bruno Hildebrand †. Jahrbücher für Nationalökonomie und Statistik 30:
I-XVI.

Deutscher Bundestag (2012), Arbeitsbericht der Enquete Projektgruppe 2 “Entwicklung eines
ganzheitlichen Wohlstands- bzw. Fortschrittsindikators”. Enquete-Kommission Wachstum,
Wohlstand, Lebensqualität, Kommissionsdrucksache 17(26)72 neu, Berlin.

Drobisch, M.W. (1871), Ueber die Berechnung der Veränderungen der Waarenpreise und des
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Jahrbücher für Nationalökonomie und Statistik 34: 112-119.
Soetbeer, A. (1882), Preussisches Volkseinkommen i. J. 1881. Jahrbücher für Nationalökonomie
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Summary

We analyse German public finances against a theoretical background using a unique database,
retrieved frommultiple sources covering the period between 1850 and 2010.Multiple currency
crises and force majeure offer anecdotal evidence contradicting the historical perception of
Germany being the poster child of European public finance. Given these corresponding breaks
in time series, the empirical analysis is conducted for the sub-periods 1872-1913 and 1950-
2010. In addition to anecdotal historical analysis, we conduct formal tests on fiscal sustain-
ability, including tests on stationarity and cointegration and the estimation of Vector Autore-
gression (VAR) and Vector Error Correction Models (VECM). While we cannot reject the hy-
pothesis that fiscal policy was sustainable in the period before the First World War, the tests
allow for a rejection of the hypothesis of fiscal sustainability for the period from 1950 to 2010.
This evidence leads to the conclusion that Germany’s public debt is in dire need of consolida-
tion. Albeit constituting a much needed reform to this development, the incompleteness of the
German debt brake and fiscal federalismwill have to be addressed in the coming years, in order
to ensure that fiscal consolidation actually takes place – for the sake of public debt sustain-
ability.

Experience, however, shows that neither a State nor a Bank ever have had the
unrestricted power of issuing paper money without abusing that power.

David Ricardo (1817/1932: ch. XXVII)

1 Introduction: sovereign debt as a recurring issue in economics –
the JNS at 150 years

Sovereign debt sustainability has attracted attention in the wake of the Great Recession
and its European sibling, the Euro crisis. Both events have painfully reconfirmed the
negative effects of the growing costs of servicing an ever increasing amount of public

* The authors are grateful to two anonymous referees and the managing editor, Peter Winker, for
valuable comments and suggestions that have led to a considerable improvement of the paper.
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debt on economic growth, monetary stability and public finance. Despite having a see-
mingly sound economy when compared with its crisis-ridden southern European periph-
ery Germany, too, may account for unsustainable government finances. The German
debt-to-GDP (Gross Domestic Product) ratio has never been higher during peacetime;
the six year average increase in nominal debt has only been outperformed once – during
the German hyperinflation. A unique database, retrieved from multiple sources covering
the period from 1850 to 2010, provides us with anecdotal and empirical evidence that
rejects the hypothesis of German fiscal sustainability – at least for the period after the
Second World War. Therefore, we support a fiscal consolidation strategy and refute the
perception that German fiscal policy is on a sustainable path.

The Journal of Economics and Statistics (JNS) has reported on the phenomenon of so-
vereign debt in Germany since its inception. With its publications spanning a period of
150 years, the JNS proves to be an outstanding resource for a re-evaluation of the scho-
larly discourse on public debt over generations of economists, mirroring paradigm shifts
and large scale exogenous events. In addition and most relevant to empirical economists,
the JNS offers a primary source for historical data, especially before official records of
the Statistisches Jahrbuch für das Deutsche Reich (Statistical Yearbook of the German
Reich) were published.1 Both characteristics turn the JNS into a unique resource for our
attempt to re-discuss the development of public debt in Germany from 1850 to 2010 in a
conjoint anecdotal and empirical analysis.

As the complete record of JNS volumes offers a unique literature set regarding the his-
toricity of the discussion on public debt in the discipline of economics we first outline
some major contributions to prove the JNS’ impact on this recurring issue. The first vo-
lume of the JNS already features an article dealing with a debt related problem in the
realm of public finance: Hildebrand (1863) explores the monetary effects of the debase-
ment of money in the United States that was undertaken to finance the American War of
Independence. In fact, the majority of the following 232 volumes include analyses of
issues related to sovereign debt. The geographic focus does not rest exclusively on Ger-
many and Prussia (Warschauer 1883; Gerstfeldt 1883; Frick 1890): JNS’ authors cover
the public finances of many of the young European nation states, e. g., Ireland (Raffa-
lovich 1885), Denmark (Peterson-Studnitz 1888), Hungary (Mandello 1897), and other
European states (Paasche 1878; Kaufmann 1887; Raffalovich 1888; Eheberg 1892; von
Heckel 1900). The American continents were subject to analyses concerning public debt
as early as the second half of the 19th century, e. g., Argentina (Hübner 1891) or the Uni-
ted States (Hildebrand 1863).

The early 20th century volumes are especially devoted to issues of war financing, e. g.,
Heinemann (1914), Graner (1915), Köppe (1916a, 1916b, 1916c, 1916d, 1916e, 1918a,
1918b, 1919), Inhülsen (1919), Regensburger (1921), and war related economic conse-
quences, particularly with respect to the relation between debt and inflation, e. g., Men-
ger (1892), Seidler (1894), Helander (1915), Heyn (1919), Terhalle (1923), Rittershau-
sen (1943). The JNS thus offers evidence for the emergence of a remarkably strong bias
among German economists against inflation and non-sustainable fiscal policy, even be-
fore WWII. However, by 1933 a paradigm shift had swayed German economic thought
in the direction of nationalist economics. The resulting tensions between the editorial

1 The widely used historical debt dataset of Hoffmann (1965) refers, among others, to the contribu-
tions by Warschauer (1883) and Kaufmann (1887) that were first published in the JNS. Without
these unique contributions, our empirical analysis would probably have started in 1871.
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board of the JNS and the National Socialists led to a surge in contributions that focused
more on foreign countries and theoretical economics rather than on the national socialist
economics (Krawehl 1986). Aside from minor concessions, the commitment of the edi-
tors Otto von Zwiedineck and Gerhard Albrecht was successful in curbing the NS in-
fluence on the JNS until its cessation in 1944 (Ott/Strecker 1986).2 The Journal was re-
launched five years later.

The initial focus of the post-war period lay on emerging Keynesian ideas and the meth-
odological re-orientation of economics towards the neoclassical school of thought and
towards macroeconomics, marking another paradigm shift in German economic
thought. Accordingly, public debt was hardly an issue until the 1970s (Lampert et al.
1986). Subsequent volumes include both theoretical and empirical analyses of issues re-
lated to public debt, with the frequency of the latter increasing over time. The interde-
pendency of public credit and price stability is the subject of numerous analyses in the
JNS (e. g., Wittmann 1966; Lang/Welzel 1992). In addition, problems regarding the mea-
surement of different fiscal variables (Scherf 1989; Larch 1993; Brümmerhoff/Reich
1999), limits to public borrowing (Mückl 1985), effects of budget deficits (Jaeger
1982, Lachmann 1984; Aschinger 1985), and the impact of anti-cyclical fiscal policy
(Oberhauser 1985; von Zameck 1988) are addressed.

More recent contributions focus mainly on the effect of various institutional arrange-
ments regarding public debt (Lang/Welzel 1992; Wenzel/Wrede 2000; Blume et al.
2008; Schulz/Wolff 2009). Institutional changes in the wake of the European debt crisis
are covered by Meyer (2011) regarding the costs of the European Financial Stability Fa-
cility and the independence of the European Central Bank. In one of the latest volumes of
the JNS, Spahn (2012) addresses the issue of Target 2 balances in the EuropeanMonetary
Union. If there is a common denominator in the publication record of the JNS, it can be
summed up in the two lessons economists have learned from the debt crisis: first, that
institutions matter, and second, that sound fiscal policy works best in combination with a
rule-oriented approach.

On the basis the JNS has laid down, we are conducting an analysis of the sustainability of
public finances in Germany. The remainder of this paper is organized as follows: Section
2 draws on some theoretical considerations regarding fiscal sustainability and reviews
empirical studies. In Section 3, anecdotal evidence on the development of German public
debt and the relation between economic growth and interest rates is provided. Section 4
presents the empirical strategy and the results. Section 5, finally, concludes the paper.

2 Theoretical framework and empirical literature review

Most studies on fiscal sustainability are based on the theoretical foundation by Domar
(1944). According to his widely accepted theoretical approach, public finances can be
classified as sustainable, if the growth rate of GDP exceeds, or at least equals the growth
rate of public debt. The Present Value Budget Constraint (PVBC) that is closely related to
the approach of Domar can be described as:

d0 ¼ �
X1
t¼1

1þ y

1þ r

� �t
� pt þ lim

T!1
1þ y

1þ r

� �T
� dT ; ð1Þ

2 For a further analysis of the JNS during the Third Reich see Jansen (2000: 181 ff.).
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where y is real GDP growth, r is the real interest rate, d denotes the debt-to-GDP ratio,
p is the primary budget balance to GDP ratio and t indicates the period.

Equation (1) implies two complementary definitions of fiscal sustainability, which may
be tested in empirical research. One line of empirical studies tests if the transversality
condition holds, i. e. whether the second term on the right hand side equals zero, by con-
ducting stationarity tests for public debt and deficits, respectively. If the transversality
condition is satisfied, public finances are expected to be stationary, i. e., sustainable. Ha-
milton and Flavin (1986) conducted one of the first empirical studies on the sustainabil-
ity of public finances by applying this approach to the U.S. fiscal policy.3 The second line
of empirical studies tests, whether current public debt equals the first term on the right
hand side of eq. (1), i. e. if current public debt equals the discounted future primary bud-
get surpluses (Kirchgässner/Prohl 2008). This approach commonly applies cointegration
models for testing. Early studies in this line of research include Elliot and Kearney
(1988), Hakkio and Rush (1991), Smith and Zin (1991), MacDonald (1992), Tanner
and Liu (1994), Liu and Tanner (1995), Ahmed and Rogers (1995), Haug (1995)
and Quintos (1995).

The first analysis of German public finances was presumably conducted by Grilli (1988).
Using data for the period from the early 1950s to 1986, he concludes that the hypothesis
of non-stationarity (unsustainable) fiscal deficits can be rejected. While most subsequent
studies basically apply similar approaches, the findings are not unambiguous (see Afonso
2005 for an overview). Since the late 1990s, the German debate has been enhanced by
the results of cointegration tests, predominantly providing evidence in support of the
hypothesis of fiscal sustainability (e. g., Payne 1997; Bravo/Silvestre 2002; Afonso
2005). Due to their strong assumptions, the tests for stationarity and cointegration
have been criticized, however, by Bohn (1995, 1998). He proposes to test whether
the reaction of primary surplus to GDP ratio is sufficient to offset changes in the public
debt-to-GDP ratio. If this condition holds, i. e., if primary surplus increases at least lin-
early with debt, then public finances are sustainable. By applying this method, Greiner et
al. (2006) and Greiner and Kauermann (2007) conclude that public finances in Germany
are basically sustainable. Similar conclusions are offered by Greiner and Kauermann
(2008). They perform semi-parametric tests using penalized spline smoothing. Polito
and Wickens (2011) find contrary results by analysing the fiscal adjustments required
to reach a targeted debt ratio and by testing for stationarity. Unit root tests are also
used by Kitterer (2007) in order to analyse the finances of the German states. He con-
cludes that fiscal policy does not comply with the PVBC in 13 out of 16 states.

In contrast to the above-mentioned studies, this paper focuses on a much longer time
span (1872-2010) and applies a more in-depth analysis of the sustainability of German
public finances. In fact, we apply a wide range of approaches and tests, including various
stationarity tests (partly allowing for structural breaks), cointegration tests, VAR tests as
suggested by Bohn (1995, 1998) and the estimation of a VECM. While previous studies
focus mainly on one period, we additionally cover different sub-periods, thus allowing
for period-specific peculiarities in German fiscal policy. Furthermore, by performing
statistical tests for all four indicators of fiscal policy, i. e., public revenue, expenditure,

3 Notable subsequent stationarity tests for the U.S. debt and deficits have been conducted by Kremers
(1988), Trehan and Walsh (1988, 1991) and Wilcox (1989). Other empirical tests on the sustain-
ability of the U.S. finances have been performed by Haug (1995), Bohn (1998, 2008), Greiner and
Kauermann (2007) and Polito and Wickens (2011).
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deficit and debt, our approach differs from previous studies.4 In consequence, this paper
contributes to existing empirical literature by providing a thorough and extensive ana-
lysis of German fiscal policy since 1872. In addition to empirical evidence, anecdotal
evidence is drawn upon to arrive at a more complete understanding of the development
of German public debt.

3 History of public debt in Germany 1850-2010: anecdotal evidence

Before formally testing the sustainability of German public finances, it is useful to con-
sider Germany’s fiscal history. Figure 1 illustrates the development of German public
debt from 1850 to 2010. This time span can be divided into four separate phases:
The first phase spans from 1850 to 1870 and it is characterized by relatively steady levels
of sovereign debt on the one hand and changing governance structures on the other. The
second phase describes the peaceful era of the German Empire leading up toWorldWar I,
the so called Kaiserreich (1871-1913). According to Obstfeld and Taylor (2003), the first
two phases coincide with the first era of globalization (1850-1913). The third phase in-
cludes the two World Wars and their aftermaths, each culminating in a severe debt crisis
and currency reform (1923 and 1948; see also Figure 2). The fourth phase starts with the
founding of the Federal Republic of Germany and comprises large scale events as the
collapse of the Bretton Woods system, the German Reunification and the Great Reces-
sion. The fourth phase coincides with the second era of globalization.

3.1 Phase I: debt and fiscal policy in the (North-) German Confederation (1850-1870)

Following the unsuccessful attempt to establish a German nation state in the wake of the
so-called March-Revolution of 1848, federal government debt did not accrue due to the
mere lack of a central government. Public debt was, however, not non-existent: The so-
vereign states of the German Confederation (Deutsche Bund) had run fiscal deficits even
before the starting point of our analysis (Figure 1). While debt statistics for most states
are only available sporadically, coherent data series on public debt can be retrieved for
the larger states such as Prussia, Bavaria, Saxony and Baden.5 In 1851, the aggregated
debt-to-GDP6 ratio of these states was 30 percent. This debt can be explained by the
fiscal burden of the Napoleonic Wars. However, in comparison to France (200%) or
the United Kingdom (149%), German public debt was still relatively low (Abbas et
al. 2010). This large difference might have been caused by the debt defaults of several
German states, e. g., Prussia in 1807 and 1813, Hesse in 1814, Schleswig-Holstein in
1850 or Westphalia in 1812 (Reinhart/Rogoff 2009). The two decades following the
March-Revolution of 1848 are characterised by ostensibly sound finances, the only
exception being the economic crisis of 1857, which resulted in the Bank of Hamburg
receiving a 15 million Marks bail-out from Vienna (Bordo/Schwartz 1999). Besides
the relatively stable debt-to-GDP ratio, the amount of nominal debt had nearly doubled

4 Indeed, Afonso and Jalles (2011) analyse a similar period (1880-2009), yet they apply almost ex-
clusively stationarity tests regarding public debt levels, only. In addition, they do not focus on dif-
ferent sub-periods.

5 The German Empire was later composed of 26 states (including three Hanseatic cities and Alsace-
Lorraine). Missing data are derived by interpolation (Hoffmann 1965). Hoffmann (1965) retrieves
some of the data from the early volumes of the JNS.

6 Before 1913 no consistent data on nominal GDP are available. Instead, GNP was used (see Appen-
dix A1).
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by the time of the foundation of the North German Confederation in July 1867 after the
victory over the Habsburg Empire in the Austro-Prussian war in 1866 (Figure 2).7 The
main tasks of the North German Confederation were to enlarge its navy, to build a costal
defence system and, at least partly, to finance the Franco-GermanWar of 1870/71. Aside
from matters of military, bank regulation and the standardization of weights and
measures hardly any responsibilities were assigned to the federal level. Nevertheless,
beginning in 1868, federal government debt had risen to 692 million Marks by March
1871.

3.2 Phase II: struggling decentralization of fiscal policy in the Kaiserreich (1871-1913)

The Kaiserreich, constituted in April 1871, inherited not only the debt burden of its
predecessor stats, but also a high degree of political autonomy, a system of bottom-
up fiscal federalism and a dominant influence of Prussia. While most of the states
were relatively small, Prussia comprised 60 percent of the total population and economic
power, and delegated both the Chancellor (Reichskanzler) and the German Emperor
(Kaiser). Despite Prussian dominance, the federal states were granted extensive legisla-
tive competence, including the power to tax. While the lower chamber of parliament,
i. e., the Reichstag, remained rather weak, the Federal Council, i. e., the Bundesrat
was the dominant legislative body, having been granted a veto right pertaining to all
federal legislation, including taxation and the right to dissolve the Reichstag. Since
small states were represented disproportionately strongly in the Bundesrat, they were
– at least formally – able to overrule Prussia. In general, the competencies between
the federal and the subnational level were clearly assigned, remaining mostly at the state
level (Stegarescu 2005).

The high degree of fiscal autonomy allowed for (fiscal) competition between the states.
Hence, fiscal responsibility of the jurisdictions was fostered and political incentives to
incur debt had been curbed. Due to their political (veto) power the states were relatively
successful at obstructing the expansion of central taxation powers. The federal govern-
ment had to rely on revenues from tariffs (27%), indirect taxes and matricular contri-
butions (29%).8 The states were obliged to pay for the latter in order to balance the
ordinary federal budget. Therefore, the federal government’s means of accruing debt
were limited. Since matricular contributions were collected in accordance with the state’s
population, the federal government was highly dependent on the Prussian state (Gerloff
1913). In addition to these contributions, no further fiscal equalization scheme was
established.

After receiving war indemnities from France, totalling 4.2 billionMarks, the federal debt
was completely paid for in 1874 and regional debt decreased significantly (Gerloff
1913).9 This increase in liquidity fuelled economic growth and led to a period known
as the Gründerzeit. The Kaiserreich experienced an extraordinary increase in production

7 In contrast to the North German Confederation, the German Confederation and German Customs
Union (Deutsche Zollverein) were relatively noncommittal unions of sovereign states without a
common constitution.

8 The numbers in parentheses indicate the respective percentages of total federal revenue, excluding
debt obligations in 1871.

9 The outstanding debt could be repaid at any time since the Zwangstilgung (coerced coverage) was
abolished in 1870 and a freie Tilgung (free principal) established (Neumark 1976). Aside from debt
repayment, the indemnities were used in order to obtain gold and subsequently introduce a gold
currency.
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capacities and in the number of companies and banks. Most stock prices in Berlin
doubled between 1870 and 1872. It is often argued that the Kaiserreich transitioned
from an agricultural to an industrialized country during this time. Although the spoils
of war and the subsequent boom of the Gründerzeit initially had a stabilising effect on
public finances, this stability retarded the progress of fiscal reforms. The existing tax
system was not designed to cope with the new structural pattern of the economy, result-
ing in decreased tax revenues. In 1873, economic growth slowed down due to global
financial turmoil that was described as the Gründerkrach in Germany. This resulted
in the most extensive economic crisis of the 19th century in Germany, lasting almost three
decades (Plumpe 2010). The subsequent rise in public debt on the regional level (Fig. 1
and 2) is particularly remarkable, as the federal government was, at least in part, able to
finance its growing expenditures by collecting higher matricular contributions. To do so,
these contributions had to rise by an average of 40 percent during the period from 1874
to 1879 (Gerloff 1913: 522). Though the debt level continued to increase in the years
following the Gründerkrach, an international comparison reveals that German public
finances were in better shape than those of other countries (Appendix A3). Nevertheless,
a (weak) debt constraint was imposed on the Kaiserreich. While article 73 of the federal
constitution of 1871 restricted debt obligations to extraordinary circumstances, i. e., war
finance, the law was obviously interpreted quite loosely.

As part of its protectionist trade policy, and in order to improve its finances, the federal
government increased tariff rates in 1879. Although central government revenue had
doubled by 1887, the effort was hardly rewarded. In order to prevent fiscal independence
by the federal government, the states enacted the so-called Frankenstein Clause in 1879.
According to this law, all federal revenues from tariffs and the tobacco tax exceeding 130
million Marks per year (the amount was increased later) had to be transferred to the
states (Gesetz betreffend den Zolltarif des Deutschen Zollgebiets und den Ertrag der
Zölle und der Tabacksteuer, § 8). The excess revenue was deducted from the states’ ma-
tricular obligations, regardless of potential fiscal deficits at the federal level. The result-
ing reverse matricular payments (Table 1) may explain the decrease of the debt-to-GDP
ratio at the state level in the following decades and, in combination with the armament of
the German fleet, the rise of the federal debt-to-GDP ratio (Figure 1).

The additional increase in federal debt predatingWWI was fuelled by rising colonial and
educational expenses from 1885 onwards, the introduction of the social insurance sys-
tems by Bismarck (e. g., health insurance in 1883, pensions insurance in 1891) and the
costs of war preparations. While the military expenses accounted for roughly 60 percent
of total federal expenditures in the pre-war years, this share increased to an average of 86
percent during the war (Table 2). The percentage of social spending increased from an
average of 18 percent in 1876-1880 to 31 percent in 1911-1913 (Hefeker 2001). In ad-
dition to new functions being assigned to the federal level, the loss of the states’ auton-
omy is also reflected by the introduction of the inheritance tax in 1906, a state tax shared
with the Reich, and theWehrbeitrag (war contribution) in 1913, the first direct tax on the

Table 1 Adjusted matricular contributions to the Reich (in million Marks)*

1879/80 1881/82 1883/84 1885/86 1887/88 1889/90 1891/92 1893/94 1895/96 1897/98

64.1 17.2 – 11.5 – 13.0 – 5.4 – 139.8 – 66.9 30.3 – 17.4 – 13.2

* The numbers are derived by subtracting the Frankenstein Payments to the states from the matricular contribu-
tions to the Reich. Source: Gerloff (1913: 522).
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federal level (Neugebauer 2000: 133; Stegarescu 2005). This centralization tendency is
accompanied by an increase in public debt, particularly at the federal level. Figure 1
shows that the total public debt-to-GDP ratio increased by 148 percent between
1873 and 1913. As indicated by Figure 2, the amount of total nominal debt rose by
783 percent during this period. Aware of this increase in public debt, the Reich followed
the example of the states and enacted a law specifying that, beginning in 1908, 3-5 per-
cent of federal debt is to be repaid each year. However, the law never really came into
effect (Neumark 1976). The state of German public finances provoked a political debate
on tax reforms, particularly on the introduction of direct federal taxes. Dissent on this
matter finally resulted in the resignation of chancellor Bülow in 1909.

3.3 Phase III: two World Wars, sovereign defaults and currency reforms (1914-1949)

The amount of debt accumulated during the war years indicates how the war was finan-
ced.With the outbreak ofWWI, numerous lawswith the purpose of enhancing the ability
to generate public revenue came into effect. The Reichsbank, not independent in 1914,10

was finally released from its duty to exchangeMarks for gold, implying flexible exchange
rates. As a result, the gold standard, which Schumpeter (1952) called “Die goldene
Bremse an der Kreditmaschine” (the golden brake on the credit machine) was abolished.
Additionally there was a de facto cessation of almost all quantitative restrictions on the
money supply (Pfleiderer 1976). These amendments led the government to finance its
expenditures directly through the central bank. The rise in short term treasury bills
held by the Reichsbank is evidence for the extensive use of this instrument, resulting
in an increasing inflation rate (Table 3). Due to the already high inflation rate, neither
the introduction of new taxes nor the increase of existing ones could offset the fiscal
deficits anymore. In the period between 1912 and the end of WWI, the increase in public
debt exceeded the inflation-driven increase in nominal GDP, resulting in an upward shift
of the debt-to-GDP ratio. In 1915 the debt-to-GDP ratio and the nominal debt of the
central government exceeded the debt level of the states for the first time. Apart
from a short time period after WWII, this has not changed up to today (Figure 1).

Table 2 Ordinary and extraordinary expenses of the Reich (in billion Reichsmark)

Total of which:
Military and War Debt Service

1911 2.12 (100%) 1.28 (60.34%) 0.27 (12.63%)
1913 2.64 (100%) 1.66 (63.08%) 0.25 (9.29%)
1914 8.78 (100%) 7.76 (88.36%) 0.47 (5.36%)
1915 25.80 (100%) 24.06 (93.22%) 1.35 (5.22%)
1916 27.84 (100%) 24.81 (89.13%) 2.62 (9.40%)
1917 52.20 (100%) 42.23 (80.91%) 6.52 (12.49%)
1918 44.43 (100%) 33.95 (76.42%) 6.77 (15.24%)
1919 53.16 (100%) *30.64 (57.64%) 8.40 (15.80%)

* Including fiscal burdens of war consequences, demobilization and reparations. Source: Roesler (1967).

10 “Die dem Reiche zustehende Leitung der Bank wird vom Reichskanzler…ausgeübt…” (Deutsches
Reichsgesetzblatt Vol. 1875, Nr. 15, 177-198, as mended on: 14th March 1875, § 12). This could be
translated to: The administration of the Bank in the powers of the Reich is conducted by the Chan-
cellor (Translation by the authors).
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When the Weimar Republic was established in 1919, Art. 87 of the new constitution
restricted the use of public credit to extraordinary needs and to projects leading to a
return. The crisis and the confusion after the First World War enabled the new
Republic to reduce the fiscal and political autonomy of the states in such a way that
the Reichstag became the dominant authority. In order to improve public finances,
the Erzberger reform of 1919/20 altered the structure of fiscal federalism further towards
a more centralized top-down approach. The federal level of government was institution-
ally supplemented with a financial administration and the authority to levy most taxes,
leading to a unification and equalization of regional tax laws. The states were provided
with shares of certain tax revenues in order to compensate them for the loss of fiscal
autonomy. Furthermore, a vertical equalization scheme was established (Stegarescu
2005). The states were now fiscally dependent on the federal government. The growing
federal sector may also explain the evident increase in the share of federal debt (Figure 1).

In 1919/20 the Treaty of Versailles obliged the Weimar Republic, contrary to its own
intentions,11 to pay reparations to the Entente. Indebtedness and inflation prevented
the Weimar Republic from issuing government bonds on the capital markets.12 The
methods of generating public revenue were limited to taxes and the further (ab)use
of the Reichsbank. Although the Erzberger reform led to an increase in various taxes,
no substantial revenues could be generated in real terms (Haller 1976). Thus the govern-
ment had to rely on further increases in the amount of floating debt held by the Reichs-
bank and in money supply (Table 3). The hyperinflation induced a decrease of the total
debt-to-GDP ratio from its high level of 131 percent of GDP in 1918, with an exception
in 1922, when the increase in debt exceeded the inflation driven rise in nominal GDP. In
1923, almost 90 percent of state revenue was generated by issuing debt obligations. Due
to inflation, the possibility of paying contributions in government bonds and then re-
purchasing them, the debt-to-GDP ratio approximated zero in 1923.13 The debt-to-
GDP ratio of the states had already been zero in 1919, as most of their debt had
been transferred to the federal level as compensation for the acquisition of the railway
(Gesetz betreffend den Staatsvertrag über den Übergang der Staatseisenbahnen auf das
Reich, § 4).

The hyperinflation ended in November 1923, with the currency reform and the Reichs-
bank ceasing to discount treasury bills. The newly issued currency, the Rentenmark
(backed by real estate, land and later by gold), was exchanged for 1 trillionMarks. While
smaller amounts of debt were simply deleted, the majority of outstanding public obliga-
tions were transferred according to the principle “Mark für Mark” (Mark for Mark).
Thus, public debt was notably reduced. Outstanding liabilities still existed in the form of
reparations, which Germany had previously suspended. Negotiations on restructuring

11 In 1916 the State Secretary of the Reich Treasury announced in the Reichstag: “Das Bleigewicht der
Milliarden haben die Anstifter dieses Krieges verdient; sie mögen es durch die Jahrzehnte schleppen,
nicht wir.” (The burden of the billions is the merit of the instigators of this war; they may carry it
through the decades, not us. Translation by the authors.) (Helfferich 1916: 224).

12 Exceptions are some “value stable” bonds expressed in Goldmark, rye or other goods (Pfleiderer
1976).

13 Since no data on nominal GDP are available for the time period between 1914 and 1924, we had to
derive them from real GDP estimates deflated by the respective CPI. The amplitude of our data in
1922 may be due to the fact that CPI is measured at the end of the year, while debt is measured at the
end of the fiscal year (i. e., the end ofMarch of the following year). However, our estimated debt-to-
GDP ratios are rather similar to those of Holtfrerich (1996) and to data kindly made available by
Schularick. For further details see Appendix A1 and A2.
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these external liabilitus resulted in the Dawes Plan of 1924. According to this agreement,
Germany had to pay a rate of 2.5 billion Marks per annum, starting in 1928/29. An
expiry date was not agreed upon. Discontent of the involved parties and the onset of
the Great Depression led to a new agreement in 1929. The so-called Young Plan reduced
annual payments to 2 billionMarks for the next 59 years. In order to service the payment
schemes, Germany issued the Dawes and Young bond, respectively (Glasemann 1993).

Soon after reparations had been agreed upon, public finances were hit by the Great De-
pression, placing a high burden on public finances, especially on the local level. Two
developments played a major role in this: First, the main sources of local revenue (cor-
porate and personal income tax) decreased by over one third and, second, higher costs of
social services caused local expenditures to rise (Petzina 1986: 246-251). Due to the fis-
cal situation during the Great Depression, the Weimar Republic introduced capital con-
trols in 1931 and stopped servicing most of its debt in compliance with the contracts. The
capital controls led to an erosion of the gold standard, which gave the Reichsbank leeway
for discretionary monetary policy. After the takeover of the National Socialists in 1933,
most debt payments were discontinued, the Reichsrat was dissolved and the federal
structure of Germany was factually abolished. Subsequently, the share of federally
determined tax revenues increased from 50 percent in 1913/14 to 98 percent in 1938
(Terhalle 1952: 317).

While there was a legal ceiling on the amount of treasury bills discountable at the Reichs-
bank before 1933, the National Socialists found various ways to circumvent fiscal and
other disciplining rules of the Weimar Republic constitution. The rule of the National
Socialists can be divided into four stages, each characterised by different methods of
public finance. The practice predominantly used during the first stage of the regime
(1933-1936) was the issue of bills of exchange by dummy firms redeemable at par in
Reichsmark and expansive fiscal policy. The latter was already common before the Na-
tional Socialists came to power: Job-creating measures were initially introduced in 1930,
and their intensive use in 1932/1933 was re-financed by tax credits (Schiller 1936: 54).14

14 This included the installation of institutions that financed work programmes, such as the Deutsche
Gesellschaft für öffentliche Arbeiten (Oeffa) (e. g., Papen-Programm, Sofort-Programm and the
Reinhardt-Programm).

Table 3 Macroeconomic indicators, 1915-1923

Floating debt (in million Marks) Money in
circulation1,2

Exchange rate
to U.S. Dollar2

Consumer
Price Index

total Held by the Reichsbank 1913=1 1914 = parity 1913=100

1915 7.2 6.0 83.33% 1.5 1.16 135
1916 9.3 7.3 78.49% 1.7 1.26 180
1917 18.5 13.1 70.81% 2.3 1.69 225
1918 33.0 15.7 47.58% 5.5 1.97 310
1919 63.7 29.9 46.94% 8.3 11.1 490
1920 91.5 42.7 46.67% 13.4 17.4 1‘044
1921 166.3 64.5 38.79% 20.3 45.7 1‘337
1922 271.9 146.5 53.88% 213.0 1‘808.0 15‘036
19233 191.6tri 189.8tri. 99.06% 81.8bn. 1‘000bn. 15‘897bn.

1Stückgeldumlauf (Reichsbanknoten, Privatbanknoten, Reichskassenscheine, Darlehenskassenscheine and co-
ins),21915-1917 at mid year, 1918-1922 end of year. 3Until 23th November. Sources: Deutsche Bundesbank
(1976) and Haller (1976).
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In addition to these waivers, several shadow and off-budget activities became the back-
bone of the National Socialist work programme.15 The second stage (1936-1939) of Na-
tional Socialist fiscal policy was directed to install a system of “silent” war financing
operations. Wages and prices were frozen in June and November 1936, while money
supply was increased. In 1939, the Kriegswirtschaftsverordnung (§ 1, RGBl. I, 1939,
1609-1613) imposed penalties on the hoarding of money, extending to bank deposits
at commercial banks. Consumer demand was capped by the introduction of consump-
tion stamps in September 1939, while the investment operations of banks were limited
and restricted to locally issued products. This boosted savings even further. Since com-
mercial banks were prohibited to invest savings abroad (capital controls had been pre-
viously established) and were regulated to buy national securities, savings indirectly, but
inevitably, ended up at the Reichsbank – or in government bonds. This “silent” war fi-
nancing procedure turned the German citizens into creditors of the National Socialist
war finance strategy. In 1939, by means of the “Gesetz über die deutsche Reichsbank”
the bill financing arrangement became obsolete, since public expenditures could now be
financed, to a nearly unlimited extent, directly through the Reichsbank (Hansmeyer/
Caesar 1976).16

The beginning of the third stage (1940-1943) was marked by the occupation of neigh-
bouring countries. Additional revenue was obtained by integrating them into the above
mentioned scheme, while selling off their central bank’s securities (including their gold)
on the still existent international capital market (Vogler et al. 2012). The implementation
of subsidiaries of the Reichsbank in Krakow (December 1939), Brussels (June 1940) and
Bohemia (August 1940) illustrates the extent of this strategy. The leverage of the war
financing operations increased, as more and more citizens were forced into this scheme.
The fourth and final stage (1943-1945) saw the capital inflow from the occupied terri-
tories slow down. Additionally, the limits of the war financing operations between the
Reichsbank and private savings had been reached. The Reichsbank started financing
public spending by directly buying bonds and printing money. The cumulated debt over-
hang and the loss of credibility of the institutions of the Reich finally led to a rejection of
the Reichsmark in May 1945.

The pursued strategies of war finance, combined with decreasing economic growth, re-
sulted in a rise of the debt-to-GDP ratio, exceeding 240 percent in 1944 – not including
shadow budgets and other liabilities by foreigners (Figure 1). This increase in the debt-to-
GDP ratio surpassed the experience of WWI and exceeded the debt-to-GDP ratios of
most other nations (Appendix A3). In contrast to WWI, the freezing of prices and wages
curbed inflation. A currency reform was enacted in June 1948, three years after the
German capitulation (Goldschmidt/Köhler 2008).

15 An often cited example is the Metallurgische Forschungsanstalt (Mefo) which was installed to emit
bonds to further increase the fiscal power of the Reich. The bonds served as bills of exchange to
finance rearmament, while at the same time camouflaging the war preparation from foreign ob-
servers (Cohn 1997: 271). In an interrogation, Hjalmar Schacht (1945), president of the Reichsbank
from 1933-1939, said about this technique that it “enabled the Reichsbank to lend by a subterfuge
to the government what it normally or legally could not do”. From a quantitative point of view
though, the Mefo bills were not very important (Table 4).

16 According to the “Gesetz über die deutsche Reichsbank”, as mended on 15th June 1939, the Reichs-
bank was essentially assigned directly to Hitler.
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3.4 Phase IV: fiscal policy in the Federal Republic of Germany (1950-2010)

The currency reform of 1948 went hand in hand with a default on liabilities of the Na-
tional Socialist regime. The claims of outstanding German debt were not decided and
settled before the London Debt Agreement in 1953. By that time, the Bank deutscher
Länder (BdL) had already gained autonomy from the Allies and had successfully orga-
nized an asset re-allocation (i. e., Ausgleichsforderungen) tomaintain the supply of capital
and credit from the start of the DeutscheMark. The Ausgleichsforderungen accounted for
nearly 50 percent of the BdL balance on December 31st 1950. Larger liabilities were hair-
cut against newly issued securities, eligible to be discounted at the Federal Reserve Banks
(i. e. Landeszentralbanken) of the newly established Central Bank System headed by the
BdL. In short, the debt-to-GDP ratio had decreased, since most public debt was converted
into DeutscheMark with an exchange ratio of 1:10. In 1952, Germany joined the Bretton
Woods System and pegged its exchange rate to the U.S.-Dollar. This can be seen as an
attempt to return to a rule-based monetary policy. In the two decades following the for-
mation of the Federal Republic of Germany, the general debt-to-GDP ratio fluctuated
around 22 percent (Figure 1). However this situation owes far more to the extraordinary
economic growth during the “economic miracle” than to fiscal prudence. In fact, the
average nominal GDP growth between 1953 and 1973 reached almost 10 percent
(Figure 3), while the nominal debt increased from 14.78 to 86.42 billion Marks (Figure 2).

In the late 1960s, a realignment of macroeconomic policy in Germany took place. A new
law authorized the government to stabilize economic cycles, using countercyclical fiscal
and economic policy (StabG 1967). The implementation of this law is often interpreted
as a move towards Keynesian demand side economics. In addition, the constitutional
rule restricting public deficits to the volume of investment (Art. 115 GG) was amended
in 1969.17 In the following years both the debt-to-GDP ratio and the amount of nominal
debt increased (Figure 1 and 2). While the initial rise in public debt might have resulted

17 Until then article 115 GG, adopted from the Weimar constitution, allowed public credit in excep-
tional situations and for projects leading to a return. Following the financial reform of 1967/69,
Art. 115 GG allowed the accruement of debt for public investments and to fight macroeconomic
disequilibrium. Further exceptions were allowed for off-budget special funds. The article was
amended with the introduction of the debt brake in 2009. For an analysis of this debt brake see
Feld and Baskaran (2010).

Table 4 Debt and money circulation 1938-1945 (in billion Marks)

1938/39 1939/40 1940/41 1941/42 1942/43 1943/44 1944/452

General Government
debt

of which:
53.2 73.5 102.6 153.3 208.0 284.9 387.9

Mefo Bills 11.9 11.4 10.8 10.1 9.5 8.8 8.1
New Domestic

short-term debt
in %

of which:

6.5
12.2

18.0
24.6

38.2
37.2

66.9
43.6

103.5
49.8

154.2
54.1

241.0
62.2

Reichswechsel 0.4 6.5 14.9 26.0 37.3 61.2 116.0
Money circulation1 11.0 15.2 18.3 23.8 29.8 38.7 73.0

1 Including Reichsbanknoten, Rentenbankscheine and Scheidemünzen; 31th June. 2Partly estimates; data are valid
until the end of WWII. Source: Hansmeyer and Caesar (1976).
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from the first serious recession of the post-war era in the 1970s, the German Council of
Economic Experts (2005: 478) and the Academic Advisory Board at the Federal Ministry
of Economics and Technology (2008), among others, report a bias towards public debt
since the constitutional amendment. The debate on the evident increase in public debt
marked the starting point of the break-up of the social liberal coalition in 1982. The
following government under Chanceller Kohl succeeded in consolidating the structural
deficit until the eve of German Unification.

Figure 3 Nominal interest and growth rates in percentage points, different periods
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However, the costs of the German Unification, combined with the recession of the 1990s
resulted in a new increase in public debt (Figure 1 and 2). After the establishment of the
European Monetary Union and the implementation of the Stability and Growth Pact
(SGP), which limits the amount of national debt and deficits as percentages of GDP
to 60 percent and 3 percent, respectively, the German debt-to-GDP ratio has continu-
ously exceeded the Maastricht benchmark of 60 percent. Due to an intervention by Ger-
many and France, the SGP was weakened in 2005. Finally, the Great Recession has led to
an increase of the general debt level to over 80 percent or above 2 trillion Euro in 2010
(Figure 1 and 2). An international comparison, however, shows that the fiscal situation is
even worse in several other states (see Appendix A3).

Although Germany has experienced steep increases in its public debt before, both the
debt-to-GDP ratio and the nominal amount of debt have never been higher in peacetime
than today. The introduction of a constitutional debt brake replacing the former Art. 115
GG is a reaction to this development. Today, the debt rule is in a transition period, giving
the state and federal governments time to consolidate their budgets. Starting in 2016, the
federal budget has to be close-to-balance after adjusting for cyclical fluctuations. Four
years later, the states will be no longer permitted to run a structural deficit. Exceptions
are narrowly defined and tied to repayment rules, but automatic triggers in the case of
contravention are missing. At this stage, several states are struggling to balance their
budget, thereby risking an unbalanced budget in 2020 (Deutsche Bundesbank 2011;
German Council of Economic Experts 2011). Since legal restrictions to the accumulation
of public deficits have been evaded in Germany since the Kaiserreich, and nowadays even
on the EU level, the sustainability of public finances is still questionable.

3.5 Summary and further evidence

The anecdotal evidence on the development of public debt in Germany has revealed some
key characteristics. First, public debt has particularly increased during economic crises,
wars or extraordinary circumstances (i. e., unification). Apart from potentially “good”
reasons for fiscal deficits in those times, it is evident that debt has hardly decreased after-
wards. Second, constitutional rules restricting the amount of public debt were in place
since the formation of the first German nation state. They have obviously been inter-
preted very loosely. These two characteristics can be explained by Buchanan and
Tullock’s (1962) theory of the fiscal commons (Schaltegger/Feld 2009). Third, since
1949 the share of the federal debt level has increased. Fourth, the largest rises in the
public debt ratios were accompanied by a loss of independence of the central bank. Fifth,
although the Bundesbank gained independence and committed itself to price stability,
German fiscal policy was not constrained effectively, as supposed by Sargent andWallace
(1981).18

In the current debate on the European debt crisis the call for a growth-oriented policy
instead of austerity measures gains popularity. Such a policy is supposed to enable econo-
mies to grow out of their debt without the need of (primary) surpluses. As discussed in
Section 2, this is only feasible under the assumption that the nominal interest rate re-
mains below the nominal GDP growth rate in the long run. This is not the case. After

18 In contrast, the fiscal theory of price level (Leeper 1991, Sims 1994, Woodford 1995) indicates that
fiscal policy determines the price level, while monetary policy plays at best an indirect role. Per-
manent fiscal deficits may induce inflation by their effect on aggregate demand irrespective of mone-
tary policy. In monetary unions – but also in federal states – excessive spending of one state over a
long horizon may therefore lead to heterogeneous inflation patterns (Neck and Sturm 2008).
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1974, economic growth in Germany was lower than the interest rate (Figure 4). Average
economic growth is notably below the average interest rate for this period. In the period
before WWI, regarding average values for this period, the interest rate also remained
above the rate of economic growth (Figure 3, top). Only in the years of the “economic
miracle” the average growth rate of nominal GDP comes close to 10 percent. It therefore
exceeds the average interest rate (Figure 3, bottom). Given these facts, it is hardly feasible
– at least for Germany – to grow out of its debt. The years of the “economic miracle” are
the exception rather than the rule.

4 Empirical analysis

In order to test whether the development of public debt described in Section 3 is sustain-
able, we conduct a time series analysis. Any of the assumptions made and set in the
estimations will be discussed subsequently. The four staged approach of this paper is
framed by methodological remarks in the introductory (4.1) and in a concluding section
(4.6).

4.1 Data and empirical test strategy

The empirical analysis is based on annual data covering the period from 1872 to 2010.
The dataset is composed of multiple sets of institutions and sources – including the JNS
(see Appendix A1). The two most commonly stated problems of long time series are
inconsistency and timeliness of the data (Reinhart/Rogoff 2009). The available data
is indeed not fully consistent, due to varying reporting standards and statistical proce-
dures, causing statistical discrepancies within public spending and income statistics. The

Sources and description see Appendix A1.

Figure 4 Nominal interest and growth rates in percentage points, different periods

Sustainability of Public Debt in Germany . 307



consistency of the data is improved, however, when we consider the two sub-periods
1872-1913 and 1950-2010 (see Appendix A1). In addition, some data are unavailable
before 1950: Budget surplus is therefore calculated from the annual differences between
revenues and expenditures, until the officially approved data series for annual surpluses
started in 1950. Data on primary budget surpluses could not be obtained for this early
period.

The data are measured in relation to GDP. Drawing on Bohn (2008), such a procedure
guarantees a similarly scaled series that offers more credible information, in contrast to
raw data or their respective logs. According to Kirchgässner and Prohl (2008) the ratios,
as indicated by eq. (1), provide a more natural definition of sustainability. This holds
especially with regard to the widely observed phenomenon in time series analysis on
debt sustainability of a common stochastic trend in GDP on the one hand and public
debt and deficits on the other hand, indicating that “stationarity of the latter two is
not necessary for a sustainable fiscal policy” (ibid.: 68). Table 5 provides a summary
of the descriptive statistics of all variables used in the empirical analysis. The develop-
ment of expenditure, revenue and budget surpluses (in % of GDP) is shown in Figure 4.

In order to test for fiscal sustainability in a more formal manner, we basically follow the
approach summarized in section 2. In a first step, we test whether the transversality con-
dition is met (i. e. whether the second term of the right hand side of eq. (1) converges to
zero over time) by conducting various stationarity tests on public debt, deficits, and, if
available, primary surpluses. These tests are also performed with respect to expenditures
and revenues.19 In order to examine the stationarity properties of the time series, we

Table 5 Descriptive statistics

Variable Unit Frequency Obs** Mean Std.
Dev.

Min Max

Public Debt Share in
GDP*

Year 1872-2010 135 0.472 0.319 0.029 2.427
1872-1913 42 0.476 0.110 0.215 0.596
1950-2010 61 0.365 0.183 0.176 0.812

Public Expen-
ditures

Share in
GDP*

Year 1872-2010 135 0.296 0.192 0.0001 1.095
1872-1913 42 0.147 0.058 0.362 0.356
1950-2010 61 0.403 0.897 0.213 0.514

Public
Revenues

Share in
GDP*

Year 1872-2010 134 0.271 0.155 0.0002 0.609
1872-1913 42 0.143 0.071 0.013 0.356
1950-2010 61 0.383 0.081 0.216 0.481

Budget
Surplus

Share in
GDP*

Year 1872-2010 133 – 0.032 0.068 – 0.521 0.143
1872-1913 42 – 0.004 0.020 – 0.085 0.012
1950-2010 61 – 0.020 0.015 – 0.062 0.014

Primary Bud-
get Surplus

Share in
GDP*

Year 1950-2010 61 – 0.001 0.016 – 0.048 0.042

CPI Inflation Percentage
change in CPI

Year 1950-2010 61 0.025 0.022 – 0.062 0.075

Yield Percentage
points

Year 1950-2010 61 6.305 1.720 2.743 9.8

*See footnotes 6 and 13. **Observations for budget deficit in 1924 and 1949, and for revenues in 1924 are not
included. Between 1945 and 1949 data are unavailable. For further details see Appendix A1. 1 i. e. 7.85e-13; 2 i. e.
8.75e-14.

19 For a discussion of the limits of stationarity as an indicator for sustainability, see Bohn (2008).
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apply different unit root tests: first, the Augmented Dickey Fuller (ADF) test, determin-
ing the number of lags using the Hannan-Quinn criterion; second, the Philipps-Perron
(PP) test, selecting the bandwidth automatically in accordance with the Newey-West pro-
cedure using Bartlett kernel; and third the Kwiatkowski-Test (KPSS) with equivalent
bandwidth selection procedures (Hamilton 1994; Kirchgässner/Wolters 2006; Kwiat-
kowski et al. 1992). The tests differ with respect to their null hypotheses: The null hy-
pothesis of the ADF and the PP tests is the existence of a unit root in the time series,
whereas the null hypothesis of the KPSS test is trend stationarity of the time series.

Since unit roots in fiscal data imply that economic shocks have a sustaining effect on the
data over time, the identification of a unit root denotes a non-stationary (unsustainable)
time series. All tests are applied in levels allowing for a constant and a constant with
trend, respectively, and in first differences. In the presence of structural breaks, the power
of standard unit root tests is decreased, e. g., the ADF test is biased towards a non-rejec-
tion of the null hypothesis. In order to take a possible distortion of structural breaks into
account, we follow a twofold approach: First, we conduct the unit root and stationarity
tests on the entire sample (1872-2010) and on the two sub-samples (1872-1913 and
1950-2010). Second, we additionally apply a fourth test suggested by Zivot and Andrews
(1992). It tests the null hypothesis of a unit root against the break-stationarity alternative
using the Akaike Information Criterion (AIC) in order to determine the optimal number
of lags. The break date is chosen where the t-statistics from the ADF test is most negative,
i. e., the evidence is “least favourable for the unit root null” (Glynn et al. 2007: 68). The
Zivot and Andrews test (ZA) is applied in levels allowing for a structural break in the
intercept and in the intercept and trend, respectively.

For reasons of clarity, values below -10% of GDP and above 55% of GDP are not depicted. Own calculations.
Source: Refer to Appendix A1.

Figure 5 Public expenditures, revenues and budget surplus (in % GDP), 1872-2010
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In a second step we perform Johansen cointegration tests to examine whether current
debt equals discounted future primary budget surpluses over time (see first term of
the right hand side of eq. (1) in section 2). If variables are integrated of order one
[I(1)], there may be a linear combination of a lower order of integration, such that a
cointegration relation exists. This procedure allows for analysing whether the time series
share a common stochastic drift, and to detect the rank of a cointegration matrix (r) for a
VECM analysis. Hence, a long-term relation, a cointegration vector, and a short term
adjustment may be detected once we identify a cointegrated system. Cointegration tests
allow for a further analysis of the data beyond standard regressions: If, for example, debt
and surpluses are cointegrated, the necessary condition for the sustainability of the in-
tertemporal budget constraint holds (Afonso 2005). Two statistical tests are able to de-
termine the number of cointegration vectors: the Trace test and the Maximum Eigenva-
lue test. The former tests the null hypothesis that there are at most r cointegration vectors
against an unrestricted alternative. The latter tests the null hypothesis that there are r
cointegration vectors against the alternative of r+1 cointegration vectors.

In a third step, we consider standard VAR tests for those variables that are not I(1). In a
VAR the endogenous variables are explained by their own lagged values and the lags of
the other variables in the model. In addition, the impact of shocks on the adjustment path
is modelled with impulse response functions. This procedure allows for estimating the
adjustment processes on increasing public debt ratios, as suggested by Bohn (1995,
1998). Furthermore, a VAR can disclose the assumed positive reaction patterns between
primary surpluses and debt (Greiner/Kauermann 2007).

In a fourth step, we test for a simultaneous equilibrium in the dataset and estimate a
VECM to further explore the relation between debt, yields and inflation. Impulse res-
ponse and tests for Granger causality further explore this relation.

4.2 Results of the unit root tests

4.2.1 1872-2010 unit roots tests results

The stationarity tests on the period from 1872-2010 are only indicative, as the whole
period is characterized by large scale events and structural breaks. The positively skewed
distribution of total debt supports this introductory remark.

Regarding expenditures and revenues, the tests indicate that both are stationary in dif-
ferences while the results for their levels are ambiguous: Revenues tend to be stationary
in levels with trend, as the ADF test statistic allows for rejecting the hypothesis of a unit
root on the one percent significance level. In contrast, the KPSS test rejects the null hy-
pothesis of stationarity if we allow for a constant. If we also include a trend in the es-
timation, we fail to reject the hypothesis of trend stationarity. Hence, revenues seem to be
trend stationary in levels if we consider the ADF and KPSS tests. The results of the PP test
contradict these findings. To further explore this puzzle, we supplement a ZA unit root
test that is sensitive to structural breaks in the intercept and trend. If we allow for a
structural break in the intercept, we cannot reject the hypothesis that revenues have
a unit root. If we also allow for a structural break in the trend, the hypothesis is retained.
Both tests indicate a break point in 1918 and support non-stationarity of revenues.

Expenditures in levels appear to be non-stationary over the whole period and stationary
in first differences – which suggests I(1) series – if we consider ADF and PP test results.
The hypothesis of stationarity can be rejected by the KPSS tests allowing for a constant.
Since KPSS neither rejects stationarity in expenditure levels with trend nor in first differ-
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ences, the results are, again, puzzling: With a ZA test allowing for a structural break in
the intercept, we cannot reject the hypothesis that expenditures have a unit root. Also,
the null hypothesis of a unit root with a structural break in both the intercept and trend
cannot be rejected. Break points are 1939 with respect to the intercept and 1918 regard-
ing a break in intercept and trend. Comparing expenditure and revenue break points, the
ZA results suggest that fiscal policy of the 19th century is significantly different from that
of the 20th century. The significant breakpoint in 1939 is due to the sharp increase of
expenditure growth to finance WWII.

With respect to surpluses, the ADF and PP tests suggest a unit root in levels with and
without a trend. They differ with regard to in first differences: The PP test rejects the
hypothesis of a unit root in first differences, while ADF test does not. Trend stationarity
is rejected neither in levels nor in differences by the KPSS test. The ZA test statistic does
not allow for a rejection of the hypothesis of a unit root in deficits while choosing 1945 as
a break point in the intercept. If we allow for a break in the trend as well, the ZA retains
the hypothesis of a unit root with 1955 as a break point – the year also well known for its
peak growth performance of the German “economic miracle” (Richter 1998: 32). The
latter surplus coincides with its maximum value of the second period (1950-2010), as
reported in Table 5 at 1.4 percent. Surpluses appear to be non-stationary in line with the
ADF and the PP tests in levels.

The ADF and PP tests suggest a unit root in levels with and without a trend for public
debt. They differ with regard to their test results in first differences: While ADF does not
reject the hypothesis of a unit root in first differences, the PP test does so. Trend statio-
narity is neither rejected in levels nor in differences by the KPSS test. The ZA test statistic
does not allow for a rejection of the hypothesis of a unit root in debt while choosing 1945
as a break point in the intercept. If we allow for a break in the trend and intercept, the ZA
retains the hypothesis of a unit root with 1956 as a break point. Public debt appears to be
non-stationary in support of the ADF and the PP tests in levels.

Given these ambiguous results, we conclude that continuing the analysis with the whole
time series is not meaningful. Moreover, the power of standard unit root tests decreases
substantially if there are significant structural breaks in the time series. The ZA tests
indicate a multiplicity of structural breaks, which reaffirms the results from the anec-
dotal evidence. Therefore, we divide the sample into two sub-periods as discussed above.

4.2.2 1872-1913 unit roots tests results

With regard to public debt during the first sub-period of the dataset (1872-1913), the PP
unit root tests and the KPSS tests indicate a non-stationary debt time series in levels. The
ADF, however, rejects the hypothesis of a unit root in levels, without a trend on a ten
percent significance level. If we allow for a constant and a trend in the estimation, the
ADF retains the null hypothesis. In addition, the ZA rejects neither the hypothesis for a
unit root with a structural break in the intercept (1882), nor the hypothesis of a unit root
with a structural break in the intercept and trend (1883). Both dates coincide with the
start of the depression in Germany (i. e., the Gründerkrach) and the United States. ADF
and PP tests on first differences reject unit roots on the one percent level. Also rejecting
stationarity in first differences on the ten percent significance level, the KPSS questions
whether the debt series is truly I(1).

The annual budget surplus is stationary during this period with regard to the ADF and PP
tests. For levels – either with a constant or with a constant and a trend – both unit root
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tests reject the existence of a unit root at the 1 percent level. This is also reflected by the
ZA test that rejects a unit root allowing for a structural break in 1880 for the intercept,
but fails to estimate the results allowing for a break in the intercept and the trend as
regressors may be perfectly collinear. However, the KPSS test rejects the null hypotheses
of trend stationarity in first differences and levels on the five percent level. Hence, the
results for budget surplus ratios are not unambiguous.

ADF and PP tests do not reject the hypothesis of a unit root in the data series of expen-
ditures and revenues in levels. The ZA supports these results, reaffirming the structural
break in 1880. The hypothesis of trend stationarity (KPSS) is rejected in levels without
trend. Therefore, expenditures and revenues are I(1). The hypothesis of a unit root in
differences can be rejected at the 5 percent level according to the ADF and PP test. Similar
results are obtained for revenues.

4.2.3 1950-2010 unit roots test results

For the second sub-period (1950-2010), the officially reported annual budget (gross)
surplus and primary surplus are available.20 Public debt is non-stationary in levels as
ADF and PP indicate. This is validated by the rejection of the hypothesis of trend sta-
tionarity in debt levels by the KPSS test. Unit roots can be rejected in first differences on
the five percent significance level. In contrast to this finding, stationarity of the debt ratio
in first differences can be rejected on the 5 percent level. Allowing for a trend in the
difference estimation solves this ambiguity by not rejecting stationarity (0.036ti 5
0.119tcrit.10%). A linear trend in differences corresponds with a deterministic trend in
levels. An economic explanation for this empirical result could be found in the ever in-
creasing sovereign debt ratios since 1950. Structural breaks are found in 1968, allowing
for a break in the intercept and 1972, allowing for an additional break in the trend. Both
dates coincide with the paradigm shift in post-war German fiscal policy (see section 2).
As unit roots cannot be rejected in levels, the ZA test supports the empirical evidence that
public debt is integrated of order one.

Gross and primary deficits are, in contrast, not I(1). ADF and PP tests conjointly reject a
unit root in levels and first differences. The KPSS tests confirm these results for statio-
narity of both time series in first differences. The hypothesis of stationary primary def-
icits in levels without trend cannot be rejected, in contrast to gross surplus. Considering a
trend in both tests allows for the rejection of the hypothesis of trend stationary deficits in
both cases. If we allow for a structural break in the regression, however, we can reject the
hypothesis of a unit root in gross and primary deficits at least on the five percent level.
The break is significant in 1997 for gross deficits and in 1985 for primary deficits, and for
1975 and 1984, respectively, if we also allow for a trend in the estimation. Supporting the
results of the ADF and PP test in levels, the ZA test provides further evidence that we
cannot treat the series as I(1).

The ADF and PP tests in levels reflect the results from the first period, with regard to
government expenditures and revenues. The KPSS null hypothesis of trend stationarity
can be rejected in levels, allowing for a constant with or without a trend at least at the 10

20 We thank Mrs. Ilsemarie Lenz at the Federal Statistical Office of Germany (Statistisches Bunde-
samt), who has provided us all relevant missing data for interest payments during the years
1950-1962. We could not have conducted this analysis without her help and her instant replies
when data related problems occurred.
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percent level, but must be retained in first differences. The two variables therefore appear
to be I(1). Following the ZA test results, revenues and expenditures do not have unit
roots if we allow for a break in the intercept, or both intercept and trend, while choosing
1974 as a break point. The frequent appearance of structural breaks in the 1970s under-
pins the fiscal implications of the reforms during this period, as mentioned in the anec-
dotal analysis.

Given the results of the unit root and trend stationarity tests of the period from 1950-
2010, we conclude that the necessary condition for the sustainability of the intertempor-
al budget constraint is not met, as the transversality condition does not hold due to the
non-stationarity of public debt. The determinants of public debt of this period will be
further discussed in Section 4.5. In addition, we find evidence for a stationary deficit
variable (see Section 4.4) and – as far as unit root and stationarity tests are concerned
– evidence that revenues and expenditures are I(1), which will be further explored in
Section 4.3 comparing both periods.

4.3 Sustainability test of expenditures and revenues

In order to determine the number of cointegrating vectors in the system, we perform
Johansen cointegration tests for the time periods of 1872-1913 and 1950-2010. The
lag lengths are selected from two VAR models. The first model (1872-1913) retrieves
the following lag lengths: 2 Akaike Information Criterion (AIC); 1 Schwarz Criterion
(SC); 2 Hannan Quinn Criterion (HQ). The second model (1950-2010) retrieves the
same lag structure [2 AIC; 1 SCO; 2 HQ]. Subtracting one lag length for the application
of the Johansen cointegration test, which is tested in first differences, we obtain the test
results as reported in Table 9a if we assume a stochastic trend in the two periods, and the
test results as reported in Table 9b if we assume a trend in the series as well as in the
cointegration relation.

With regard to Table 9a, we can reject the hypothesis of no cointegration at the 5 percent
significance level for revenues and expenditures in both periods: Trace and Maximum
Eigenvalue tests indicate one cointegration vector at the same significance level for the
rank of one. Table 9b shows the values for the Johansen test assuming a trend in the data
series and allowing for an intercept and trend in the cointegration relation. We reject the
hypothesis of no cointegration at the 5 percent significance level for revenues and ex-
penditures in the first period. Trace and Maximum Eigenvalue tests differ with regard
to their results for the second period: The Trace test statistic does not allow for rejecting
the hypothesis of no cointegration in contrast to the Maximum Eigenvalue test. Cheung
and Lai (1995) show that the Trace test is more robust than the Maximum Eigenvalue
test with regard to skewness and excess kurtosis of residuals of the estimation. Based on
this, we reject a cointegration in the second period (1950-2010) if we assume a trend in
the cointegration relation. Nevertheless, we will report a test on the above mentioned
sustainability vector of [1,-1] to double-check Cheung and Lai (1995).

In line with the second step of our procedure as outlined above, we now estimate VECM
models for the two sub-periods and both trend assumptions, respectively. Our main
objective is to check whether the hypothesis that a one percentage point increase in
revenues leads to a one percentage point increase in expenditures (and vice versa)
can be rejected within the four systems: Econometrically, we analyse whether the coin-
tegrating vector of rank 1 is [1, -1]. This vector is associated with fiscal sustainability
of expenditures and revenues (Afonso 2005). Afonso (2005) assumes that sustainability
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in fiscal policy is given, if the time series of expenditures and revenues are cointegrated
and if the hypothesis of a “normality vector” of [1, -1] holds. Vice versa, fiscal unsus-
tainability is the case if a cointegration relation [1, -1] can be rejected. Due to this, the
vector, and its corresponding Chi-Square test, is used in recent contributions to detect
whether revenues and expenditures have followed a sustainable path (e. g., Kirchgässner/
Prohl 2008).

Table 9a Johansen test on expenditures and revenues for both sub-periods with intercept in
cointegration

Null Hypothesis Eigenvalue Trace Statistic 5% critical value

1872-1913 None 0.469 26.370** 15.495
At most1 0.010 0.413 3.843

Max Eigenvalue
0 0.469 25.956** 14.265
1 0.010 0.414 3.843

1950-2010 Null Hypothesis Eigenvalue Trace Statistic 5% critical value

None 0.273 21.343** 15.495
At most 1 0.036 2.222 3.843

Max Eigenvalue
0 0.273 19.121** 14.265
1 0.036 2.222 3.842

Note: ’**‘ indicates that the null hypothesis of no cointegration can be rejected on the 5 percent level. The null
hypothesis is the hypothesized number of cointegration relations, i. e. the rank of the matrix (r). The number of
cointegration relations (No. of CIR) is smaller than 1, i. e., „None‘‘, following Trace test’s null hypothesis. If the
statistic is higher than the critical value, the null hypothesis is rejected. Hence, the null of „None‘‘ is rejected as
shown above. The hypothesis of „At most 1‘‘ cannot be rejected by the Trace test. The Eigenvalue test has a
slightly different null hypothesis: Null is „No. of CIR = r‘‘ which is zero „0‘‘ which is rejected at the 5 percent
significance level. The critical values for both tests are derived from the Trace and Maximum Eigenvalue of the
stochastic matrix.

Table 9b Johansen test on expenditures and revenues for both sub-periods with intercept and
trend in cointegration

Null Hypothesis Eigenvalue Trace Statistic 5% critical value

1872-1913 None 0.500 34.183** 25.872
At most 1 0.130 5.7512 12.518

Max Eigenvalue
0 0.500 28.432** 19.387
1 0.130 5.751 12.518

1950-2010 Null Hypothesis Eigenvalue Trace Statistic 5% critical value

None 0.278 22.985 25.872
At most 1 0.056 3.345 12.518

Max Eigenvalue
0 0.278 19.538** 19.387
1 0.056 3.446 12.518

Note: ’**‘ indicates that the null hypothesis of no cointegration can be rejected at the 5 percent level. The null
hypothesis is the hypothesized number of cointegration equations, i. e., the rank of the matrix. (See also: Note
Table 9a)
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1872-1913 Results

The 1872-1913 VAR suggests a lag length of zero for the VECM of the cointegrated time
series. Assuming a deterministic trend in the dataset and allowing for a constant in the
cointegration relation provides the following system:

Table 10 Test for sustainability vector [1, -1] without trend in cointe-
gration relation between expenditures and revenues, 1872-1913

Chi-Square(1) 2.168

Probability 0.141
Revenues(-1) 1.000
Expenditures(-1) – 1.000
Constant 0.004

Note: The null hypothesis of the Chi-Square [1, -1] test is that a one percentage point
increase in revenues leads to a one percentage point increase in expenditures.

The null hypothesis that the cointegrating vector is [1, -1] cannot be rejected by the Chi-
Square on the underlying system (Table 10): The p-value of the Chi-Square statistic is
higher than the five percent critical value (0.141). This is evidence that revenues and
expenditures are cointegrated with a sustainability vector. Given the test result, fiscal
policy has been sustainable over the period from 1872-1913, assuming a constant
GDP growth rate of and allowing for a Wagnerian trend in the dataset of fiscal policy
(see also Feld/Schaltegger 2010).

Table 11 Test for sustainability vector [1, -1] with trend in cointegration
relation between expenditures and revenues, 1872-1913

Chi-Square(1) 4.546**

Probability 0.033
Revenues(-1) 1.000
Expenditures(-1) – 1.000
@TREND(71) – 0.0001

(0.0003)
[– 0.390]

Constant 0.007

Note: ’**‘ indicates that the hypothesis of the Chi-Square test [1, -1] can be rejected on
the 5 percent significance level.

We repeat the Chi-Square test, allowing for a trend in the cointegration relation (Table
11). The Johansen procedure allows for an identical variation, due to the Trace and Ei-
genvalue test results that conjointly indicate one cointegration equation, assuming a
trend in the dataset as well as in the cointegration equation (Table 9b). As shown in Table
11, the hypothesis of a cointegrating vector of [1,-1] is rejected at least on the five percent
significance level with a Chi-Square value of 4.546. Sustainability of fiscal policy could
thus be doubted if we allow for a trend in the cointegration relation.
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1950-2010 Results

Applying the same restrictions on the VECM for the second period reveals a different
result compared to the fiscal policy in the German Empire before WWI.

Table 12 Test for sustainability vector [1, -1] without trend in cointe-
gration relation between expenditures and revenues, 1950-2010

Chi-Square(1) 7.128***

Probability 0.008
Revenues(-1) 1.000
Expenditures(-1) – 1.000
Constant 0.019

Note: ’***‘ indicates that the hypothesis of the Chi-Square test [1, -1] can be rejected
on the 1 percent significance level.

The null hypothesis of a cointegrating vector of [1, -1] is rejected on the 1 percent sig-
nificance level (Table 12). In contrast to the first period, the fiscal sustainability vector
does not hold for the period between 1950 and 2010. A variation of the test with regard
to a trend in the cointegration equation is supplemented (Table 13): Note that the trend is
significant on the 10 percent level. However, the negative coefficient is very small, at 4
basis points.

We conclude that revenues and expenditures have not followed a sustainable path since
1950. If we allow for trends in the cointegration, neither period is associated with fiscal
sustainability in revenues and expenditures. It therefore appears that unsustainability is
robust even considering a GDP trend over the long run. If the series are I(1), cointegrated
and if a corresponding VECM does not reject the vector [1,-1], a trend in the cointegra-
tion equation should be minded – particularly for long time series. If the hypothesis of a
normality vector is still rejected, one can assume that revenues and expenditures are un-
sustainable.

Table 13 Test for sustainability vector [1, -1] with trend in cointegration
relation between expenditures and revenues, 1950-2010

Chi-Square(1) 4.566**

Probability 0.033
Revenues(-1) 1.000
Expenditures(-1) – 1.000
@TREND(71) – 0.0004

(0.0002)
[1.868]

Constant 0.008

Note: ’**‘ indicates that the hypothesis of the Chi-Square test can [1, -1] be rejected on
the 5 percent significance level.

4.4 Multivariate analysis of budget deficits and debt ratios

The third step of our procedure is to estimate a VAR to further explore the determinants
of gross and primary budget deficits that have been stationary in levels over each sub-
period. This allows for a re-discussion of the existing empirical results on German fiscal
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policy and general reaction patterns in fiscal policy with regard to the primary surplus.
Bohn (1998, 2008) finds evidence for a positive conditional response of primary sur-
pluses to increases in the debt ratio. A positive and significant reaction coefficient is com-
monly viewed as a condition for fiscal sustainability, following Bohn’s Model-Based Sus-
tainability (MBS) test. Even if the response is non-linear or time varying, a positive fiscal
reaction to increasing public debt ratios by increasing the surplus is considered to be a
necessary condition.

Mendoza and Ostry (2008) find such a reaction pattern for Germany and other countries
during 1990-2005. Greiner and Kauermann (2008) find evidence for a positive reaction
coefficient, however, “with a declining tendency” in a dataset from 1960 to 2003 (Grei-
ner/Kauermann 2008: 1152). Fincke and Greiner (2009) repeat the analysis with a da-
taset from 1971 to 2006 that is later (2011) expanded to a period from 1950 to 2007.
Their results reaffirm the positive reaction function on the one hand and the conclusion
of public debt sustainability on the other hand (Fincke/Greiner 2011: 211). However
they point out, that a rising debt ratio is not “compatible with sustainability in the
long-run”, admitting that German debt may “exceed a certain critical value beyond
which sustainability is excluded” (ibid.). Due to these results, we ask whether there
is such a positive and significant coefficient for the debt-to-GDP ratio in our data
set. We are furthermore interested in the reaction of fiscal policy to changes in interest
rates and inflation. Thus, we conduct this empirical analysis with two VARs, one for the
primary surpluses, the other for gross surpluses.

At first, we retrieve the lag lengths for the two VARs. For the primary surpluses VAR we
detect the following lags: AIC: 2 SC: 1 HQ: 1. These lengths coincide with the results for
gross surpluses. Both VARs should thus be tested with one and two lags, which is also
meaningful from the perspective of political economy: Fiscal path dependency on the one
hand and the observation that democracies plan each fiscal year in advance on the other
hand. Our objective is to analyse whether the lagged values have a significant effect on
the two budget ratios. Annual yields and CPI inflation are included as controls. The
results of the VARs with two lags are shown in Table 14 (and in Table A2.1 (one
lag) in the Online Appendix).

With regard to Table 14, lagged debt ratios and the cost of debt (yields) are not significant
for primary surpluses, while both, own lagged values and the lagged CPI, are significant
at least at the five percent level. These results are supported by the gross surplus VAR. A
constant is, however, only significant in the gross surplus VAR at the five percent level.
Contrary to the findings mentioned above, both VARs do neither indicate a positive nor a
significant coefficient for total debt. The gross surplus VAR has normally distributed
residuals: We cannot reject the hypothesis of normality with a Jarque-Bera test value
of 8.34. The residuals of the primary surplus VAR are however not normally distributed:
With a Jarque-Bera of 65.10 we can reject the hypothesis that the residuals are multi-
variate normal. Therefore, the following analysis focuses on the gross surplus VAR only.

The next step is to continue the analysis with a VAR Granger causality and block exo-
geneity Wald Tests, which investigate and examine the causal relation of the variables in
the model. This is important because the test results inform about the direction of caus-
ality among the variables, which can be unidirectional, bi-directional or neutral. The
results are reported in Table 15. The Chi-Square statistic of 13.866 for debt with refer-
ence to gross surplus tests the hypothesis that lagged coefficients of debt in the regression
equation of gross surplus are equal to zero. In accordance, the lagged coefficients of
yields and CPI as well as the block of all coefficients are equal to zero. This is empirical
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evidence that gross surplus is influenced by yields, debt and CPI and by all three variables
together. Debt, yields and CPI are Granger causal at least at the 5 percent significance
levels. They are conjointly Granger causal for surplus at the 1 percent significance level.
block exogeneity is, however, accepted when yields and debt are taken as dependent vari-
ables. Debt and yield are therefore not jointly influenced by the other variables. The
hypothesis of block exogeneity is rejected for CPI. Surplus and yields are not Granger
causal. Yields and surplus are unidirectional. Yields are Granger causal for surplus, but

Table 14 Results from VAR estimates of budget surpluses, 1950-2010

Variables Primary Surplus
in % of GDP

Variables Gross Surplus
in % of GDP

Primary Surplus Ratio t – 1 0.478 Surplus Ratio t – 1 0.384
(0.155) (0.161)
[3.11] [2.39]

Primary Surplus Ratio t – 2 – 0.506 Surplus Ratio t – 2 – 0.280
(0.140) (0.118)

[– 3.60] [– 2.38]
Yield t – 1 – 0.001 Yield t – 1 – 0.242

(0.199) (0.169)
[– 0.003] [– 1.43]

Yield t – 2 – 0.042 Yield t – 2 – 0.146
(0.210) (0.190)

[– 0.20] [– 0.77]
Debt Ratio t – 1 – 0.031 Debt Ratio t – 1 – 0.073

(0.106) (0.093)
[– 0.29] [– 0.78]

Debt Ratio t – 2 0.049 Debt Ratio t – 2 0.030
(0.111) (0.092)
[0.44] [0.322]

CPI t – 1 – 0.331 CPI t – 1 – 0.205
(0.122) (0.101)

[– 2.70] [– 2.04]
CPI t – 2 – 0.174 CPI t – 2 – 0.116

(0.094) (0.078)
[– 1.85] [– 1.45]

Constant 0.005 Constant 0.032
(0.011) (0.01)
[0.382] [2.83]

R-squared 0.548 R-squared 0.631
Adj. R-squared 0.476 Adj. R-squared 0.572
Sum sq. resids 0.007 Sum sq. resids 0.005
S. E. equation 0.012 S. E. equation 0.010
F-statistic 7.586 F-statistic 10.697
Log likelihood 182.852 Log likelihood 192.199
AIC – 5.894 AIC – 6.210
SC – 5.577 SC – 5.893
Mean dependent – 0.0004 Mean dependent – 0.019
S.D. dependent 0.016 S.D. dependent 0.015

Note: The numbers in parentheses indicate the standard error. The numbers in square brackets are absolute values
of the estimated t-statistics.
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not vice versa. This is exactly the same with debt and CPI. Debt and CPI are Granger
causal for surplus, but not vice versa.

The most common way to analyse VAR models is the use of impulse response functions.
An impulse response analysis examines the effect of current and past shocks on the time
series. We consider shocks to each residual in the system and the effects on all variables of
the VAR. The impulse responses are shown in Figure 5 as solid lines. The dotted lines
define confidence intervals of two standard deviations. If these confidence intervals in-
clude zero, it can be concluded that the impulse response is not significantly different
from zero.

The first column of the graph shows the effect of a one standard deviation shock to the
gross surplus residuals. The first of these four graphs illustrates the effect of the shock of
gross surplus on itself. It rapidly disappears with a sustaining positive effect at the first
lag and a small negative impact on its second lagged value as shown above in the VAR.
The second, third and fourth graph of this first column show the effects of the shock on
yields, debt ratios and CPI, respectively. The only evidence is that an unforeseen standard
deviation increase in primary surpluses decreases CPI. With regard to the confidence
intervals, CPI (yields) include zero, i. e., the impulse response is not significantly different
from zero. Taking into account the complexity of determinants of CPI (and yields) this is
not surprising. The confidence intervals of gross surplus and public debt do not include
zero until the second and fourth year respectively. Though Granger causing surplus, debt
is neither positive nor significant which is why we cast doubt on the empirical findings of
the above mentioned papers. Again, primary surplus did not even pass the normality test,
which is why we discarded a further analysis.

4.5 Vector error correction model for government debt ratios

The fourth step is to identify a simultaneous equilibrium in the dataset with respect to
government debt. Since we have not discussed debt ratios so far, we estimate a VECM to
further explore the relation between yields and debt. The unit root and stationarity tests

Table 15 VAR Granger causality and block exogeneity Wald Test results for budget surpluses
and yields, 1950-2010

Dependent variable: Gross Surplus

Excluded Chi-sq df Prob.

Yield 5.993799 2 0.0499
Debt Ratio 13.86591 2 0.0010
CPI 6.442257 2 0.0399

All 28.11551 6 0.0001

Dependent variable: Debt Ratio

Excluded Chi-sq df Prob.

Gross Surplus 3.856132 2 0.1454
Yield 1.150911 2 0.5624
CPI 6.018748 2 0.0493

All 10.96006 6 0.0896

Dependent variable: Yield

Excluded Chi-sq df Prob.

Gross Surplus 2.029176 2 0.3626
Debt Ratio 4.356628 2 0.1132
CPI 0.130706 2 0.9367

All 9.051684 6 0.1707

Dependent variable: CPI

Excluded Chi-sq df Prob.

Gross Surplus 0.356698 2 0.8367
Yield 15.61314 2 0.0004
Debt Ratio 0.338673 2 0.8442

All 18.73896 6 0.0046
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Figure 6 Impulse response tests for the gross surplus VAR, 1950-2010
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have shown that debt is I(1). AVAR is tested to retrieve the lag length for the procedure
on CPI, yields and the debt ratio and throughout the procedure. The cointegration test
indicates one cointegration equation at the five percent level as reported in Table 16.

Allowing for a deterministic linear trend in the dataset, and a constant in the cointegra-
tion equation, the VECM results are shown in the eq. (2) to (4) below. The resulting
residuals are tested for normality: The null hypothesis of normal distribution of the re-
siduals cannot be rejected (the Jarque-Bera test statistic is 9.067). According to the KPSS
test, the cointegration vector is stationary (0.112 in levels with a constant and 0.100 with
trend). The following system provides robust evidence on the long and short run relation
between the debt-to-GDP ratio, government bond yields and the CPI. While the long run
relation is significant for yields and the debt-to-GDP ratio, it is not for the CPI. Looking
at the debt equation (3), all three lagged coefficients are significant in the short run. Block
exogeneity can be rejected for the debt equation at a significance level of 1 percent. CPI
Granger causes debt but not vice versa. Similarly, yields Granger cause debt at a 1 percent
significance level but not vice versa. This is evidence for a unidirectional relation. Block
exogeneity cannot be rejected for equations (2) and (4). Yields and CPI are not jointly
influenced by the other variables.

D(YIELD) = - 0.445* (YIELD(-1) + 0.004*DEBTRATIO(-1) –0.001*CPI2005(-1) - 0.080) (2)

[-3.040] [5.479] [-4.172]

+ 0.260*D(YIELD(-1)) + 9.966e-05*D(DEBTRATIO(-1)) - 0.001*D(CPI2005(-1)) + 0.002

[1.706] [0.161] [-1.118] [0.727]

D(DEBTRATIO) = - 83.946* (YIELD(-1) + 0.004*DEBTRATIO(-1) - 0.001*CPI2005(-1) - 0.080) (3)

[-2.582] [5.479] [-4.172]

+ 56.140*D(YIELD(-1)) + 0.641*D(DEBTRATIO(-1)) + 0.905*D(CPI2005(-1)) - 0.763

[4.663] [4.662] [3.237] [-1.583]

D(CPI2005) = 7.452 (YIELD(-1) + 0.004*DEBTRATIO(-1) - 0.001*CPI2005(-1) - 0.080) (4)

[0.754] [5.479] [-4.172]

+ 23.790*D(YIELD(-1)) + 0.034*D(DEBTRATIO(-1)) + 0.745*D(CPI2005(-1)) + 0.335

[2.323] [0.811] [8.758] [2.283]

Due to the insignificance of the cointegration equation for CPI at the five percent level for
the error correction model, we test whether it has a weak exogenous influence on the
system by restricting the coefficient of the cointegration equation of CPI to be zero.
The Chi-Square test does not allow for rejecting the hypothesis that the cointegration
coefficient is zero at a p-value of 0.513. The residuals of this model are, too, normally
distributed with a Jarque-Bera value of 9.686. The cointegration vector is, again, sta-

Table 16 Johansen test on yields and debt

Null Hypothesis Eigenvalue Trace Statistic 5% critical value

1950-2010 None 0.362 39.710** 29.797
At most 1 0.196 13.235 15.495

Max Eigenvalue
None 0.362 26.476** 21.132
1 0.196 12.893 14.265

Note: ’**‘ indicates that the null hypothesis of no cointegration can be rejected at the 5 percent level. See also:
Notes of Table 9a.
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tionary (0.059 in levels with a constant and 0.058 with a constant and trend). We there-
fore have empirical evidence to conclude that yields have a negative influence, whereas
CPI has a positive influence on debt.

A concluding remark of the test series of the unique data set in this section is straightfor-
ward: We have found econometric evidence, that Germany’s fiscal policy has not been
sustainable since 1950 (section 4.2). Sustainability of fiscal policy can only be assumed
for the German Empire before 1913, but only if we do not allow for trends in the co-
integration relation. In addition, we could not find any empirical evidence for a positive
reaction of debt to primary surpluses (section 4.3). Instead, we report evidence that con-
tradicts Fincke and Greiner (2011). The VECM (section 4.4) showed a simultaneous
equilibrium. Granger causality and Block exogeneity tests showed that debt is influenced
by yields and CPI, but not vice versa.

5 Conclusion

Public debt in Germany has continuously attracted attention. After the experience of the
two World Wars, the German population is quickly alarmed when debt levels appear to
be rising to unsustainable levels. This holds particularly for recent years, as Germany’s
debt-to-GDP ratio has never been higher in peacetime than today.

In this paper, we analyse sustainability of German public finances from 1872 to 2010.
Given the breaks in the data series, in particular those induced by the two World Wars,
the main analysis is conducted for the sub-periods 1872-1913 and 1950-2010. In addi-
tion to anecdotal historical evidence on the basis of studies published in the JNS, we
conduct more formal tests on fiscal sustainability. While we cannot reject the hypothesis
that fiscal policy was sustainable in the period before the First WorldWar, this only holds
if we do not allow for trends in the cointegration relation. The hypothesis of fiscal sus-
tainability for the years 1950 to 2010, on the other hand, must be rejected. After the
Second World War, German public finances have become unsustainable.

This evidence leads to the conclusion that public finances in Germany are in dire need of
consolidation. In fact, the introduction of the debt brake in the year 2009 is a much
needed reaction to this development. Although such fiscal rules always have their loop-
holes and are necessarily incomplete, they usually have some success in restricting public
deficits and debt (Feld/Kirchgässner 2008; Feld/Baskaran 2010). The incompleteness of
the German debt brake will have to be addressed in the coming years in order to ensure
that fiscal consolidation actually takes place. One shortcoming of the new debt rule re-
quires a wider ranging reform, however: The Länder (including their local jurisdictions)
not only have huge consolidation requirements, they also do not have the tax autonomy
to balance the spending demands on their budgets. The next major reform of the German
fiscal constitution should thus allow for more tax autonomy at the sub-federal level.
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Appendix

A1 Data

Variable Name Description Source

CPI cpi1913
cpi2005

consumer price index
(1913/14=100).
consumer price index
(2005=100).

1877-1944: Deutsche Bundesbank
(1976)

1949-2010: Deutsche Bundesbank
(2012)

General
govern-
ment debt

debtgen total public debt in million Mark/
Euro.
Including Reich/Bundesrepublik,
states/Bundesländer, municipalities
(where available), most public funds.

1850-1949: Own calculations (federal
debt + regional debt +
municipal debt)

1950-2010: Statistisches Bundesamt
(2011a)

Federal
debt

debtc debt of the Reich/Bundesrepublik
in million Mark/Euro.
Fiscal year until 1945: 31stMarch,
afterwards 31stDecember.
1914-1944 including Mefo bills.
1949 including equalisation claims
(Ausgleichsforderungen).

1850-1913: Hoffmann (1965)
1914-1944: Deutsche Bundesbank

(1976)
1949: Bank deutscher Länder

(1950)
1950-2010: Statistisches Bundesamt

(2011a)
Regional
debt

debtl Debt of the states/Bundesländer
in million Mark/Euro.
Fiscal year until 1945: 31stMarch,
afterwards 31stDecember.

1850-1913: Hoffmann (1965)
1914-1944: Deutsche Bundesbank

(1976)
1950-2010: Statistisches Bundesamt

(2011a)
Munici-
pal debt

debtm Municipal debt in million Mark/Euro.
Fiscal year until 1945: 31st March,
afterwards 31stDecember.
1850-1913 including debt with
Sparkassen and other local
authority obligations.

1850-1913: Hoffmann (1965)
1914: Schremmer (1994)
1928-1940: Deutsche Bundesbank

(1976)
1950-2010: Statistisches Bundesamt

(2011a)
Debt
service

dservice Interest service on total public
debt in million Mark/Euro.
1880-1913 for Reich and Prussia,
Württemberg, Baden, Bavaria,
Saxony and Hamburg.

1880-1913: Accominotti et al. (2011)
1950-2010: inquired at Statistisches

Bundesamt

Fiscal
deficit

deficit Public deficit in million Mark/Euro 1871-1913: own calculation: debt-
gen(t)-debtgen(t-1)

1950-2010: inquired at Statistisches
Bundesamt

Public
expendi-
tures

exp General ordinary and extraordinary
expenditures (in million Mark/
Euro).
1871-1879, 1919-1925,
1933-1944 without states.
1920-1923 only current expendi-
tures of the Reich.

1871-1879,
1924: Mitchell (2007)
1880-1913: Accominotti et al. (2011)
1914-1919: Roesler (1967)
1920-1923: Haller (1976)
1925-1932: Ritschl (2002)
1933-1944: Länderrat des Amerika-

nischen Besatzungsgebiets
(1949)

1950: Statistisches Bundesamt
(2011b)

1951-2010: Statistisches Bundesamt
(2011c)

326 . Heiko T. Burret, Lars P. Feld, and Ekkehard A. Köhler



Variable Name Description Source

Nominal
GDP

nomgdp in local currency, current prices.

Nominal GDP in local currency,
current prices.
1914-1924: Real GDP
(in 1913 prices) estimated by
Ritschl and Spoerer (1997), GDP
deflator as measured by CPI1913.

1851-1913: Burhop and Wolff (2005),
kindly made available by
Schularick.

1914-1924: Own calculations
1924-1939: Schularick and Taylor

(2012)
1940-1944,
1946-1950: Ritschl and Spoerer (1997)
1950-2010: Statistisches Bundesamt

(2012)
Public
revenues

rev General ordinary and extraordinary
revenue (in million Mark/Euro).
1871-1879, 1919-1925,
1933-1949 without states;
1920-1923 only current expen-
ditures.

1871-1879,
1946-1949: Mitchell (2007)
1880-1913: Accominotti et al. (2011)
1914-1919: Roesler (1967)
1920-1923: Haller (1976)
1925-1932: Ritschl (2002)
1933-1944: Länderrat des Amerika-

nischen Besatzungsgebiets
(1949)

1950: Statistisches Bundesamt
(2011b)

1951-2010: Statistisches Bundesamt
(2011c)

Primary
deficit

pdeficit Primary deficit, i. e. budget deficit
or surplus after deducting interest
payments (in million Mark/Euro).

1950-2010: deficit – dservice

Real
GDP

rgdp constant prices of 1990, Int. GK$ 1850-2008: Maddison (2010)
2009-2010: Schularick and Taylor

(2012)
Bond
yields

yield Long term government bond yields,
5 year or 10 year maturity.
1850-1869: computed as average
of two Prussian and one Bavarian
bond yields

1850-1869: Homer (1963/77)
1870-2008: Schularick and Taylor

(2012)
2009-2010: IMF International Financial

Statistics

A2 Comparison of estimated debt ratios (% of GDP), 1914-1924

1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924

Our estimates* 80.50 88.70 105.68 124.81 132.78 110.84 58.30 57.39 91.35 2.86 4.39
Holtfrerich
(1996)

– – – – 180 127 – – – – –

Schularick** 47.92 61.82 98.11 128.94 160.4 133.13 43.41 42.44 10.31 – –

*Our estimates include the Bundesländer until 1919. **Data kindly made available by Schularick, referring to Niall
Ferguson.
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A3 Public debt as percentage of GDP in nine OECD countries, 1880-2010

Sources: For Germany refer to Figure 1, for the rest refer
to Abbas et al. (2010).
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ökonomie und Statistik (Journal of Economics and Statistics) 68: 93-102.

Mendoza, E., J.D. Ostry (2008), International Evidence on Fiscal Solvency: Is Fiscal Policy “Re-
sponsible”? Journal of Monetary Economics 55: 1081-1093.
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Summary

With Laspeyres, Paasche and other authors such as Drobisch and Lehr, Germany made quite a
promising start in index theory in the last decades of the 19th century. However, it soon lost
ground after this period, which is described in this paper. The focus is not on biographies but on
controversies where these persons acted as opponents and developed the views for which they
are well known. The issues selected are primarily those which are still interesting and contro-
versial today, e. g. the merits and demerits of certain index formulas, the definition and updat-
ing of weights, “pure” price comparison vs. chain indices etc. However, in order to aid a better
understanding of how Laspeyres etc. arrived at their index formulas and views about the
purposes index numbers should serve, some attention is also given to the typical disputes
and prejudices of that time (e. g. regarding inflation under the regime of a gold currency).

1 Introduction

It appears attractive to take the occasion of the anniversary of this journal to review some
papers that appeared in this journal during the last three or four decades of the 19th cen-
tury, and which paved the way to modern price index numbers. It is particularly appeal-
ing as such a plan leads to names that were later to become famous around the world1,

* I would like to thank two anonymous referees for their valuable comments and Mathew Harrison
who checked and improved the language.

1 It was anything but certain that names like Laspeyres and Paasche were to become so famous. Given
the German literature on index numbers in the first half of the 20th century, it does not seem unlikely
that these names would have fallen into oblivion had there not been some English speaking authors,
in particular the Americans Walsh and Fisher, who constantly referred to their work (and names).
Interestingly even L.v. Bortkiewicz in 1932 did not introduce the names Laspeyres and Paasche
(unlike his 1927 article) as authors of his formulas 1 and 2, while he consistently mentioned the
names in connection with the other eight formulas he discussed in his paper. It is perhaps also not by

Jahrbücher f. Nationalökonomie u. Statistik (Lucius & Lucius, Stuttgart 2013) Bd. (Vol.) 233/3



for example Etienne Laspeyres (1834 – 1913) and Herrmann Paasche (1851 – 1925), as
well as two probably far less well-known authors, namely Moritz Wilhelm Drobisch
(1802 – 1896) and Julius Lehr (1845 – 1894).2 The life and academic work of these
celebrities in index theory, each of them taken in isolation, has already found a number
of competent and detailed descriptions and recognitions. So we have for example
biographies and appreciations of the academic achievements of Laspeyres (Rinne
1981; Diewert 1987; Roberts 2000), Drobisch (v. Auer 2010), and also much is known
about Paasche, who for example once was a vice-president of the German Reichstag
(parliament).

Our intention is therefore already at the outset quite different, namely to relate these
persons to some controversial issues in index numbers in which they acted as opponents.
We selected such issues which already occupied a lot of people at that time and which still
continue to do so today. After a review of many articles (in this and other journals) and
also books on indices of that time (roughly 1860 to 1920), it was clear that there should
be enough material to carry out this plan, and that we can indeed see a number of such
perennial controversies fought out on the long road to modern index number theory.
Such controversies and the persons involved in them are
* the use of the geometric or the arithmetic mean3 in a problem now known as “low-

level aggregation” (or compilation of “elementary” indices); historically this is the
“Jevons vs. Laspeyres” case and will be dealt with in Sec. 2;

* the introduction of weights (to account for the relative importance of goods), for ex-
ample physical weights multiplied with prices to form so-called “unit values” and
based on them the “unit value index”, which is the case “Drobisch vs. Laspeyres”
(see Sec. 3), a case which also gave rise to a claim of authorship (on the part of
Drobisch; see Sec. 4);

* the choice between a single (using quantity weights q0 or qt)
4 and a double weighting

system (using both the quantities q0 and qt as weights); see Sec. 5;
* disputes as to whether an index should be compiled as an average of price relatives

(price ratios) or rather represent a ratio of average prices (Sec. 6); and finally
* as a sort of logical continuation of the problem that a constant updating of the qt’s

appears desirable, we find the idea of a “chain index”, in which the periods 0 (base
period) and t (current period) are not compared directly with an index P0t affected by
prices and quantities of 0 and t only, but via “chaining” (multiplying) P01P12…Pt-1,t;
see Sec. 7.5

coincidence that I had problems with getting some German articles of Laspeyres and Paasche here in
Germany. So I owe for example copies of Laspeyres 1875 and Paasche 1878 to Othmar Winkler
(Georgetown University, Washington D.C.), and Laspeyres 1883 to Hellen Roberts (University of
Illinois, Chicago). I also should express my gratitude to Erwin Diewert. I learned a lot from the
historical remarks he made in his e-mails.

2 The fourth memorable author (Lehr), to which Sec. 7 below will be devoted, is also repeatedly re-
presented in this journal (in particular with papers about the then revolutionary [“Austrian school”]
concepts of “marginal utility” etc.) He presented his considerations about index numbers, however,
in amonograph (Lehr 1885). In addition to the fact that renowned authors published their papers on
index numbers in this journal, it is noteworthy that J. Conrad, a former editor of the journal, did a
lot to promote index number research (see footnotes 60, 62).

3 This dispute is also summarized in Walsh (1901: 220).
4 As is well known, the formulas of Laspeyres and Paasche differ in this respect.
5 Nothing indicates a difference or even controversy between Laspeyres and Paasche; however, it is

justified to speak of “Lehr vs. Paasche”, because Lehr, as an early proponent of chain indices, quite
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Hence our focus is on recurrent and more or less still relevant index problems rather than
biographies. We therefore exclude problems that used to trigger some passionate discus-
sions and had a considerable impact on the study of index numbers at the time under
consideration here, but have since lost much or all of their relevance. Many of the early
debates can only be understood in the light of the (gold) currency problems of that time.
For example, gold currency versus bimetallism proved to be a catalyst for Jevons’ interest
in index numbers. The relationship between inflation, money and prices was not yet well
understood. Laspeyres ran into great difficulties with a distinction between rising prices
of commodities (“Waarenbewerthung”, revaluation of goods) on the one hand and de-
valuation of money (“Geldentwerthung”) on the other, because both phenomena were
observationally equivalent.6 It is also noticeable that it was not yet generally accepted
that inflation would call for a study of prices (as was Laspeyres’ view) rather than for
statistics of the “Zunahme des Metallvorraths” (increased availability of precious me-
tals).7 The problem people found at least as intriguing as index numbers was for example
whether an increase in prices was primarily caused by gold discoveries, or by higher
aspiration levels and consumption standards of the urban working class.8

Moreover, not onlywhatwas discussed in those days may appear strange, but also how it
was discussed. In order to do justice to authors of that time it should be borne in mind
that many now well-established methods to assess index formulas had not yet been
developed, or at least were not yet familiar. To assess formulas in term of “axioms”
(or “tests”) was still uncommon, and a fortiori to interpret formulas in terms of utility
maximizing bymaking substitutions in response to changes of relative prices. This was at
best alluded to in rather vague verbal statements, but definitely not yet worked out math-
ematically. Of course mathematics for economists was in general only in its infancy.9

It was not uncommon to content oneself with numerical examples, elaborated in detail
over many pages. Also, lengthy deliberations about the correct definitions of certain
concepts and logical conditions required for certain conclusions were common practice.
It should also be noticed that academic communication across borders and detailed
knowledge of foreign publications were but exceptions. It is well known and reported
that e. g. Jevons and Laspeyres were in close contact. Finally, it should be added that in

vehemently criticized Paasche for his vague and slightly inconclusive position concerning the
weights. In the view of Lehr, Paasche saw (in Paasche 1874) a need for continuously varying weights
qt but inconsequentially he did not go so far as to account also for all the intermediate periods qt-1,
qt-2,… as vehemently required by Lehr (1885: 44).

6 As Laspeyres (1864: 82) noted, they are “wearing the same outer garment” (tragen “dasselbe äus-
sereGewand”). Also in the title of Drobisch (1871a), we see the distinction between change of prices
(Veränderungen der Waarenpreise) and change of the exchange value of money (Veränderungen des
Geldwerths). As to the “exchange value”, Walsh 1901 seems to have succeeded in maximizing con-
fusion with a host of hair-splitting terminological distinctions.

7 The title of Paasche 1878 might be mistaken as a book providing statistics of prices or empirical
research with his formula, presented just four years ago, but in fact it is dealing almost exclusively
with statistics about stocks and flows of gold and silver. There is no mention given to a “price level”
let alone a price index.

8 In this point opinions of Laspeyres and Paasche seemed to differ slightly; cp. Laspeyres (1883: 798).
9 A comparison of some writings of German authors to for example Edgeworth’s papers on index

theory at that time clearly showed that the Germans began already soon after the time of Laspeyres
and Paasche to lag behind and they did so even more pronouncedly some decades later. We could
find a great number of articles on index numbers in English and American journals in the first couple
of decades of the 20th century, but not many in German journals. Instead there was much in the form
of futile sophistic philosophy about money and prices.
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what follows the focus is on the formula, as is common in index theory, while many
non-formula problems such as the selection of commodities for the price index, the or-
ganization of regular price quotations and family budget surveys, or how to make sure
that the quality of goods at different points in time is comparable are not discussed here.
Laspeyres in particular quite often referred to such aspects of indices.

Finally, it is noteworthy and should be borne in mind that in the time period dealt with in
this paper there was hardly any systematic statistical data gathering, and official statis-
tical agencies (on a regional or national level) were not yet established, or at least were
quite rare.What is now provided by official statistics was simply unavailable or had to be
compiled laboriously on a private initiative. Economists like Laspeyres etc. spent an
enormous amount of time and effort on the compilation of statistical figures at the ex-
pense of mathematical or conceptual work in statistics.

2 Laspeyres vs. Jevons: arithmetic vs. geometric mean of price relatives

Laspeyres dealt mainly with three problems in two famous contributions to this journal.
In his paper of 1864 he discussed:
1. the relationship between the quantity and value of gold on the one hand and the level

of prices (of commodities) on the other;
2. whether to use the geometric mean of price relatives as suggested by Jevons, or rather

to keep to the arithmetic mean as preferred by Laspeyres andmost of the economists of
his day; while

3. the choice of suitable quantity weights for prices, intended to indicate their relative
importance, may be viewed as a third problem, and is dealt with only in Laspeyres
1871, where he also presented his well-known price index formula. The formula
grew out of a controversy with Drobisch to which we will return in Section 3.2.

While the first problem is no longer relevant, the second is still an issue now, and is re-
ferred to as “low-level aggregation” of price quotations.10

In Laspeyres’ day, the formula generally in use was the arithmetic mean of price relatives
(price ratios), now known as the index formula of Carli:11

PC0t ¼
1

n

Xn
i¼1

pit
pi0

: ð1Þ

10 Such (unweighted) “elementary indices” serve as building blocks for a second aggregation (this time
inclusive of weights) when an index is compiled in two stages, which is common practice in official
statistics.

11 This index is also known as the “Sauerbeck index” (see also Balk (2008: 9). Laspeyres and some
other contemporary authors made extensive use of this formula (and also of Sauerbeck’s price sta-
tistics for the British foreign trade; while Sauerbeck provided data for England, Soetbeer did the
same for Germany). It was only in the 20th century (more precisely: owing to Walsh 1901) that
it became generally known that the formula originated from Gian Rinaldo Carli (1720 – 1795).
Walsh also discovered that Dutot was the author of the index PD (see eq. 3). References to the books
of Carli, Dutot and many other authors of the early history of index numbers can be found for
example in Diewert 1993.
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Jevons by contrast suggested the geometric mean (at that time unusual and unfamiliar):

PJ0t ¼
Yn
i¼1

pit
pi0

 !1=n

: ð2Þ

As mentioned above, the problem of which mean to use when an unweighted (using
prices only) or “elementary” price index is to be compiled is still relevant. However,
we are nowadays in a better position in that we are used to discussing such problems
with reference to “tests” (or “axioms”), like for example the time reversal test,12 or other
axioms which were basically unknown at the time of Jevons and Laspeyres. The way in
which arguments were developed and advanced, e. g. by numerical examples, was quite
different in those days.

For his contemporaries it was widely accepted (and criticized) that Jevons did not give
many reasons for his choice of the geometric mean, and when he faced adverse opinions
he did not make the issue any clearer by adding yet another candidate, namely the har-
monic mean.13

Literature on the issue of geometric vs. arithmetic means abounds, and already did so at
the time under consideration here, and space restrictions require us to limit ourselves to
only those arguments that were expressly advanced by Laspeyres and Jevons in their
controversy.

Laspeyres frankly admitted that he was impressed by Jevons’s example14 according to
which a rise in the cocoa price of 100% (p1t/p10 = 2) will be neutralized by a drop of the
price for cloves by 50% (p2t/p20 = 0.5), so that PJ = 1 should be correct by contrast to
PC = 1.25. In his rebuttal, Laspeyres (arguing again in terms of a numerical example)
made the assumption that if we initially have one “Centner”, i. e. one hundredweight
(1 cwt.) cocoa for p10 = 100 Thaler (Tlr), and also 1 cwt. clove for p20 = 100 Tlr, the
change in prices means that we later (with new prices p1t = 200 and p2t = 50) will get
only q1t = 0.75 cwt. (instead of 1 cwt.) cocoa and q2t = q20 = 1 cwt. cloves. The 1/4
cwt. cocoa less is worth 50 Tlr (or 25% of the expenditure Rp0q0 = Rptqt = 200). So
prices in actual fact rose by 25% instead of the 0% according to Jevons, and
PC = 1.25 is correct.15

12 This test requires that interchanging 0 and t in an index should result in Pt0 = (P0t)
-1. It is in no small

measure due to this test that PC came out on the losing end of the rivalry with PJ. But time rever-
sibility was not yet an issue in the controversy Laspeyres vs. Jevons. The concept of this test is due to
Pierson (1896: 128). More formal statements of the test were made byWalsh (1901: 324) and Fisher
(1922: 64).

13 Jevons (1865: 295). For the above criticism concerning Jevons see Padan (1900: 173, 181), and
Cooley (1893: 287). Edgeworth even spoke in a footnote of Jevons’ “obscure dicta as to the grounds
for preferring the geometric mean”, cf. Edgeworth (1918: 189). It is clear that, given our present
state of index theory, we are now able to say more in favour of Jevons’ position.

14 Es “hat etwas Bestechendes und wollte auch mich anfangs verführen, allein eine genauere Betrach-
tung hat mir gezeigt, dass gerade das arithmetische Mittel das richtige ist” Laspeyres (1864: 96),
(“The example appealed to me and at first also almost seduced me as well; only a closer inspection
revealed to me that only the arithmetic mean is the correct one”).

15 Laspeyres also modified the example to quantities q1t = 1 cwt. cocoa and q2t = 0 cwt. cloves (the
general equation is of course 4 = 4q1t + q2t or simply 200 = Rptqt = p1tq1t + p2tq2t where p1t = 200
and p2t = 50).
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As to the reasoning of Jevons, it is notoriously disregarded that + 100% (in good 1) is
canceled by -50% only when a subsequent decline refers to p1t = 200, that is to the good
of which the price has risen, rather than to the initial price of a second good p20 = 100.
The correct average over time (i. e. over a number of adjacent intervals) of a single good i,
that is, over pi1/pi0, pi2/pi1, pi3/pi2, … (with a constantly changing base of the relatives), is
a geometric mean. However, this has to be kept distinct from an average over different
goods referring to one interval only (that is, over p11/p10, p21/p20, …, pn1/pn0), in which
case it is far from clear that the geometric mean is appropriate.16

However, Laspeyres’ consideration is also liable to at least two criticisms:

1. What Laspeyres actually defended was not PC (the index formula he and most of his
contemporaries used) but rather the price index of Dutot

PD0t ¼
P

pitP
pi0

¼
P

pit=nP
pi0=n

¼ �ppt
�pp0

ð3Þ

which coincides with Laspeyres’ index

PL0t ¼
P

pitqi0P
pi0qi0

ð4Þ

when all quantities in 0 are equal, as in Laspeyres’ example (q10 = q20 = 1 cwt.). That is
why he could argue against Jevons in terms of expenditures, which always was (and con-
tinues to be) a rather popular paradigm17 of conceiving inflation: a price “level” is rising
to the extent that we get less for the same amount of money.

2. Already Pierson 1896 noticed that Laspeyres’ example would not have worked so well
had he started with unequal prices, for example p10 = 50 and p20 = 100, because then
PD0t ¼ PJ0t ¼ 1. With p10 = 50 and p20 = 200, he even got PD0t ¼ 0; 8 < PJ0t ¼ 1, in which
case his argument against Jevons had broken down completely. However, Laspeyres
apparently had not noticed this because he failed to see that with equal relative price
weights PC boils down to PD

PC0t ¼
X pit

pi0

1

n
¼
X pit

pi0

pi0P
pi0

¼
P

pitP
pi0

¼ PD0t: ð5Þ

In his controversy with Jevons, Laspeyres unfortunately only considered unweighted ar-
ithmetic means. Had he introduced weights a and 1-a in his example he should have seen
why his result differs from Jevons’. It is easy to find a for which the weighted arithmetic
mean of two price relatives r1 and r2, i. e. P

A = ar1 + (1–a)r2, equals the index PJ of Jevons
(r1r2)

1/2. Assuming r1 4 r2 (and thus r2 <
ffiffiffiffiffiffiffiffi
r1r2

p
< r1), we get a ¼ ffiffiffiffiffiffiffiffi

r1r2
p � r2
� ��

r1 � r2ð Þ.
With a = r1 = 2 and r2 = a–1 = 1/2 (Jevons’ example), we have a = 1/3. The greater a is, the
more PC = (a2+1)/2a = (a + 1)2/2a–1 moves away from PJ = 1 and the smaller the weight
a = (1+a)–1 in a weighted arithmetic mean is for which PA = PJ = 1 holds.

16 Cooley (1893: 287) had already drawn attention to this point.
17 It will become apparent that all indices constructed as ratios of averages (ROA), also known as

“generalized unit value” indices, are capable of being interpreted in this way (i. e. in terms of
expenditures).
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In his controversy with Jevons, Laspeyres referred to the amount of money spent for a
certain quantity of commodities instead of solely looking at price relatives.18 This is
clearly another paradigm. It implies that both the type of (selected) goods in question
as well as their respective quantities should be the same in the two periods compared
(a point Laspeyres repeatedly stressed). This also brings us to the two (not necessarily
closely related) problems of defining a price level and assigning weights to prices.

3 Laspeyres and Drobisch: quantities as weights and unit values

Not only Laspeyres but also Drobisch started with the problem arithmetic vs. geometric
mean. We will see that Drobisch did not have much to say about this point but instead
came up with some new ideas about index numbers. His innovations were twofold:
1. to account for quantities as “weights” assigned to the prices,19 and
2. to conceive an index as being a ratio of average prices (ROA) rather than an average

of price ratios (AOR), which clearly contradicted Jevons and Laspeyres (the latter
applied the then prevailing “arithmetic mean” PC as unweighted and an AOR).

The second point triggered a long-lived controversy (although there are obvious formal20

relationships between AOR and ROA) that has many ramifications and thus deserves
discussion in a separate section (see Sec. 6 below).

3.1 Quantities to account for the relative “importance” of goods

As to the first point, at that time it was by no means clear that weighted means of prices
or price relatives are preferable over unweighted means,21 and secondly if weights were
used at all – for example to account for the “relative importance” of goods – it was far
from generally accepted that such aspects are best represented by the quantities con-
sumed. Problems of this kind gave rise to a sort of fundamentalism regarding index num-
bers which is unimaginable for us today. The “importance method” was attacked on the
grounds that it would require dubious speculations about satisfaction and perceived well
being which have nothing to do with the value of gold22 (then generally seen as pivotal
for prices). Even if quantities were agreed upon (as somehow proportional to “impor-
tance”), it was still found worthwhile to discuss:
1. whether explicit quantities qi0 or qit should enter the formula or implicit quantities in

the form of reciprocal prices would be appropriate, and
2. whether a selection of goods would do, or figures comprising all goods are required.

18 Not only Laspeyres referred to this notion of an increase of the price level (“inflation” was not yet
widely in use) time and again; Oker 1896 and some other authors also expressed it very distinctively.

19 The British Association (1902: 29) also acknowledges that Drobisch’s index had possibly been the
first weighted index. The type of weights were called “fluctuating” weights (as they included not
only q0 but in particular also qt).

20 Conspicuously, at that time economists (above all in Germany) were habitually not content with
purely formal arguments.

21 The most prominent advocate of unweighted means was clearly F.Y. Edgeworth, but Laspeyres,
Jevons and Giffen also repeatedly expressed the conjecture that adding weights might eventually
not make a difference. For more details reference can be made in particular to Laspeyres (1883: 797-
798) and Walsh (1901: 87-88).

22 For Pierson (1895: 332) these were “two problems bearing a wholly different character”. For him
this and the existence of different yet equally reasonable formulas as well as ambiguities with respect
to the choice of the base period (we nowwould say violation of time reversibility) gave reason enough
to demand that the system of index numbers “is to be abandoned altogether” (Pierson (1896: 127)).
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Ad 1: Implicit quantities should be kept distinct from indirectweights. The latter is given
when one good is represented by a great number of varieties, whereas another good is
only represented by one price or no price quotation at all. This was very quickly and
fairly generally recognized as a problem of indirect or implicit weighting. Notably Jevons
made many experiments with omitting goods or allowing for “importance” by adding
more variants (and he concluded that weights would not make a substantial difference).

Implicit quantities (as reciprocal prices) on the other hand are intended to take into con-
sideration that e. g. a pound of silk costs more (viz. ps0) than a pound of bread (pb05 ps0).
1/ps0 and 1/pb0 are therefore the quantities of silk and bread respectively that are afford-
able for one currency unit, and relating prices to such “implicit” quantities will provide
suitable weights and a common denominator allowing a summation of prices across the
board. Many unweighted index formulas, which have now fallen into oblivion, follow
this kind of reasoning and account for reciprocal prices of period 0 or t or both periods
(see below in Sec. 4 with the index PY). This way of looking at “weights” (related to the
preciousness of goods rather their physical weight) in the form of “implicit” quantities is
an elegant device to give some unweighted price indices a meaningful interpretation in
terms of money expenditure and “quantity”. It also relates a ROA approach like

PD0t ¼
P

pitP
pi0

¼ �ppt
�pp0

¼ et
e0

to an AOR approach

P
pit

1
pi0P

pi0
1
pi0

¼
P

pit
1
pi0

n
resulting in PC0t. So PD

(using weights of 1/n) becomes PC by using weights 1/pi0, and vice versa; we can easily
translate an AOR index like PC0t into a ROA formula PD0t (as done in eq. (5)). Implicit
quantities q�i may also allow an interpretation of et ¼

P
pitq

�
i ¼

P
pit 1=pi0ð Þ and

e0 ¼Ppi0 1=pi0ð Þ ¼ n as a sort of “expenditure”.

Nowadays, some authors provide interpretations of unweighted price indices (composed
of only prices without any explicit quantities) in terms of substitution behavior which is
said to be implied in the formula under consideration. They do so asking which type of
weighted index (e. g. Laspeyres, Fisher etc.) will be approximated by such an unweighted
index given that prices are sampled with probabilities of selection proportional to quan-
tity shares qit/Rqit or expenditure shares pi0qi0/Rpi0qi0 and the like.23

Ad 2: A not uncommon view at the time under consideration here was that “quantities”
should comprise all sorts of goods (not only actually transacted goods) because money
has “power over all goods” (stocks and current production of goods, as well as financial
assets),24 and as it appeared practically unfeasible to provide such weights some people
called index numbers “intrinsically impossible”25 and discarded them as a futile search
for the philosopher’s stone26. Such a wide definition of the “price level” covering all
transacted goods (including financial assets) also became popular when some decades
later more and more attempts were made to verify the (definitional!) equation of ex-
change. While such considerations are no longer interesting now, the following aspects
of weights are continually relevant.

23 See for example Balk (2005).
24 This definitely applies to Lehr (1885: 37) and also to Laspeyres, quite distinctively in (1883: 796):

“Wir haben keine genügende Statistik der durchschnittlichen Konsumtion irgendeines Landes” [We
do not have a sufficient statistic of the average private consumption of any country]). See also British
Association (1902).

25 In German: “aus inneren Gründen unmöglich” Held (1871: 321).
26 Held (1871: 326). Interestingly Held praised Drobisch for the simple reason that he opposed Las-

peyres and that this work is good for fostering mistrust in the at that point new method of index
numbers.
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Once recourse to a selection of explicit quantities is agreed upon, a decision has to be
made on a “single weighting system” (making use of either qi0 or qit as suggested by
Laspeyres and Paasche) or a “double weighting system”27 (using both the quantities
qi0 and the “fluctuating” qit in an index). Drobisch introduced quantities in the concept
of a “unit value” of all n goods at time t, defined as follows:

~ppt ¼
P

pitqitP
qit

¼
X

pit
qitP
qit

by contrast to �ppt ¼
X

pit
1

n
ð6Þ

and ~pp0 defined correspondingly, which are meant to reflect the price level of a rather
comprehensive set of goods. The use of ~pp instead of �pp (as in Dutot’s index) has the ad-
vantage of avoiding a commensurability problem with respect to prices. Clearly �pp is af-
fected by a move from prices (pi) quoted in kilograms to prices quoted in pounds (1/2pi),
whereas an expenditure Rpiqi in the numerator of ~pp is invariant to such changes. The
troublemaker is, however, the denominator because Rqi is in general not defined across
all goods. It is difficult, if not impossible, to add over bushels of wheat, tons of iron, yards
of cloth and hours of bus rides.28

Drobisch felt sure that he had solved this problem properly by requiring that all quan-
tities should be expressed uniformly in hundredweights (cwt., “Centner” in Drobisch’s
text).29 This would rule out different results due to isolated changes in only some of the
prices but it still does not render the index uniquely determined. As Walsh later pointed
out, this is because a change from physical weight in cwt. to another dimension, say bulk
[capacity, volume] measured in gallons or cubic meters, again applied to all goods, would
yield a different ~pp.30

Drobisch was not the only author who made use of unit values. Eduard Segnitz (1870)
also introduced ~pp as an alternative to the then very popular “midpoint” of prices defined
as (pmin + pmax)/2 and he was also (possibly unlike Drobisch) aware of the fact that ~ppt is
quite sensitive with regard to the length and position of the time interval t to which its
quantities (as a flow variable) refer. It is known from scanner data, now increasingly in
use, that it matters a lot whether the q’s and therefore ~pp refer to a week or a month and
whether the time interval covers some extraordinary events (e. g. sale promotions and the
like) or not. 31

27 These terms appear to be introduced by Walsh who was, like Drobisch and many others, especially
in the Anglo-American index theory, vigorously in favour of a “double system”. He wrote (1901:
383) “…the method first discovered by Drobisch of comparing the averages of prices at each period
on the mass-quantities of each period, and so employing what we have called double weighting”.
Apart from the double system, which was much to Walsh’s liking, however, Walsh had rather a low
opinion of Drobisch. Walsh considered the formulas of Drobisch (PDR, eq. 7) and Lehr (PLE, eq. 13)
as representatives of double weighting. PLE amounts to taking averages of weights qi0 and qit (for
each commodity i = 1, …, n), just likeWalsh’s preferred solution (qi0qit)

1/2 which he called “Scrope’s
emended method”; Walsh (1901: 540-543).

28 The nonexistence of such sums over dissimilar quantities is the central shortcoming of unit values.
29 Note that he did not seek a way to account for the different preciousness of the goods.
30 Hence unit values are acceptable only for a fairly homogeneous set of goods and thus only for “low

level aggregations” and sub-aggregates, that is, as building blocks (taking the part of genuine prices)
for greater aggregates. In this sense we have in some countries “unit value indices” (not to be con-
fused with Drobisch’s index), especially for the price levels of exports and imports because they are
readily available as a by-product of foreign trade statistics.

31 Segnitz for example maintained that the interval should be neither too short, nor too long. As to
experiences with (and the treatment of) scanner data, see Ivancic, Diewert and Fox (2011).
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From the definition of ~pp we quite naturally arrive at Drobisch’ price index as a ratio
of unit values32

PDR
0t ¼ ~ppt

~pp0
¼
P

pitqit=
P

qitP
pi0qi0=

P
qi0

¼
P

pitqitP
pi0qi0

�
P

qi0P
qit

¼ V0t

QD
0t

: ð7Þ

Hence as ~pp is the quotient of an expenditure (or a more general value) and a quantity, so
PDR is a quotient of the respective indices, V0t and Q0t.

Eq. 7 provides a sort of indirect definition of inflation: less quantity for the same
amount of money. PDR may be viewed as an “indirect” (Diewert) or “factor antithetic”
(I. Fisher) price index gained by dividing V0t by Dutot’s quantity index
QD

0t ¼
P

qt=
P

q0 ¼ �qqt=�qq0.
33

3.2 Double and single weights

It is beyond the scope of this historically oriented paper to discuss the altogether disap-
pointing axiomatic record of PDR.34 Since in Drobisch’s days great store was generally set
by the chain test (transitivity), it is remarkable that PDR is able to comply with this rarely
met requirement because PDR

0t ¼ PDR
01 PDR

12 :::PDR
t�1;t. Most noteworthy is, however, that

Laspeyres realized that PDR violates the identity axiom,35 which requires that a price
index should be unity if all prices in t are equal to those of 0. This assumption pit = pi0
for all i yields

PDR
0t ¼

P
p0qt=

P
qtP

p0q0=
P

q0
¼ QL

0t

QD
0t

;

and there is no reason to assume that QD = QL, or (equivalently) that for all goods quan-
tity shares qi0/Rqi0 and expenditure shares pi0qi0/Rpi0qi0 coincide.

Most importantly, violation of identity implies that PDR does not comply with the idea of
“pure price comparison” (a price index should only reflect a price movement), which
indeed is the cornerstone of Laspeyres’ thinking (see below).

Drobisch was well aware of the fact that his formula specializes to

PL0t ¼
~pp�t
~pp0

¼
P

pitqi0=
P

qi0P
pi0qi0=

P
qi0

¼
P

pitqi0P
pi0qi0

ðLaspeyres price indexÞ; and ð7aÞ

PP0t ¼
~ppt
~pp�0

¼
P

pitqit=
P

qitP
pi0qit=

P
qit

¼
P

pitqitP
pi0qit

ðPaasche price indexÞ: ð7bÞ

32 They are meant as absolute price levels, so PDR is a typical ROA index.
33 Such an interpretation in terms of the factor reversal test linking a price and a quantity index to the

value ratio (see Fisher (1911: 418)) was not familiar to Drobisch, who died in 1896. Also the name
Dutot and the concept of a “quantity index” in general was not yet widely known in Drobisch’s
days. Balk (2008: 7, 73).

34 For details cf. Balk (2008: 72) and von der Lippe (2007: 18-20).
35 It is perhaps for this reason that Laspeyres is widely recognized as the “inventor” of this axiom (it is

most likely, however, that Laspeyres was not yet aware of the fact that identity is a special case of
proportionality). This achievement of Laspeyres and his critique of PDR is also reported in British
Association (1902: 30). As pointed out there, the violation of identity (as a disadvantage) may, how-
ever, be set against the advantage that PDR can (unlike PL) reflect substitutions households make in
response to changes in relative prices.
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What makes the difference between PL and PP on the one hand and PDR on the other is
that in PL and PP reference is made to the same quantities in the numerator and the de-
nominator. This, however, is most important as it avoids the problem with commensur-
ability in PDR. Also, use is made in PL and PP of “hybrid” values like Rptq0 and Rp0qt,

which Drobisch considered illegitimate and thus consistently avoided in his formula PDR.

By way of some numerical examples, Laspeyres studied how his index PL is related to
PDR. However, he did not come to conclusions that could be generalized beyond his
example. It will be shown here, in an appendix, how these indices are related to one
another.

Lehr (1885: 41) also realized that a unit value may indicate a change (~ppt 6¼ ~pp0) although
no price in the aggregate has changed, which means that the index PDR violates identity.
Lehr therefore rightly maintained that prices are comparable only when the quantities in
two periods to be compared either do not differ or at least are proportional36

It is interesting to see that Drobisch claimed to be credited with authorship of PL and PP,
just because both formulas emerge as special cases of PDR (which gives rise to our digres-
sion in Sec. 4), although he argued against these formulas, mainly by repudiating some-
how hybrid average prices of the type ~pp�t and ~pp�0 as allegedly being logically illegitimate.37

He did so in his rebuttal of Laspeyres’ critique concerning identity,38 in which he saw an
attempt by the latter to place a “death-blow” (“Todesstoß” as he put it) to his formula.
His reaction was not only peeved but also in no small measure helpless. He argued that
Laspeyres might be right “in calculo”, but that neither PC nor PL is “an authority” for
him and that prices in t (and 0 respectively) should not be averaged with quantities other
then qt (or q0 in the case of p0). ~pp

�
t is therefore logically illegitimate. He obviously did not

see that ~pp�t ¼ ~ppt once the assumption is made. This kind of replying to a “formal” argu-
ment by appealing to “logic”, “plausibility” and allegedly wrong comparisons is another
perennial game in index theory. It was to became very popular, especially in Germany
from the 1920s onwards.39

Such epistemological issues bring us back to Jevons’ choice of the geometric mean. As
remarked above, Drobisch did not come to a definite conclusion on this issue, the
resolution of which was what was initially called for. In Drobisch (1871b: 154) we
find the conjecture that Jevons might have chosen the geometric mean simply because

36 Durchschnittswerte (unit values) sind “nur unter der Voraussetzung miteinander vergleichbar, daß
die Mengen zu verschiedenen Zeiten sich überhaupt nicht oder doch nur im gleichen Verhältnisse
änderten” Lehr (1885: 42) (Unit values “are only comparable under the assumption that quantities
at different points in time are unchanged or have only changed in the same proportion”), that is,
qit = kqi0. This might be understood as an argument in favour of Laspeyres’ formula. Lehr’s second
objection against Drobisch was the commensurability problem with Rq0 and Rqt total quantities,
which are not even defined across all goods.

37 He also preferred his formula due its being ostensiblymore general, and he erroneously believed that
PL is unrealistic as it requires all quantities to remain constant over time. He apparently seems to
have overlooked that the q0’s are kept constant only for analytical purposes, that is, only in a kind of
thought experiment.

38 Apart from this case, to our knowledge Drobisch never entered into discussions about the rightly
criticized flaws of his formula.

39 This refers in particular to the many publications of Paul Flaskämper and his project to develop
statistics (and index formulas in particular) solely from reflections on logical conditions of compar-
ability (and mostly without mathematics, or at best mathematics only of the simplest kind). It is
beyond the scope of this paper to go into details here, but it is interesting to see why this project was
bound to fail.
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it yields a lower inflation rate, and also an explicit critique of Jevons which reads as
follows: “Hier vermisst man nun ganz und gar einen positiven und allgemeinen Grund,
aus welchem dem geometrischen Mittel vor dem arithmetischen der Vorzug gebühren
soll” (emphasis by Drobisch. “Here we miss completely a positive and general reason
why we should prefer the geometric mean over the arithmetic.”). Furthermore Drobisch
correctly pointed out “...dass aus der Unzulässigkeit des arithmetischen Mittels nicht die
Nothwendigkeit des geometrischen folgt, da es ja ausser diesen beiden noch viele andere
Arten von Mittelgrößen giebt.”(p. 154F, “...that from the inadmissibility of the arith-
metic mean, it does not follow that the geometric mean must be taken, as there are
many more means in addition to these two”). He was also not short of unsolicited
epistemological advice addressed to Laspeyres. On the other hand there is much in Dro-
bisch’s own writings which may well be criticised. To give an example, Drobisch rejected
other formulas as inappropriate or unacceptable for the simple reason that they only
coincide under very restrictive and unrealistic conditions with his formula (he studied
PC, PJ and also PL solely with this intention). The less realistic the assumptions must
be in order to approximate his formula, the less meaningful a formula was for Drobisch,
as if his formula were the indisputable standard against which everything else should be
measured.

4 Digression on priority claims and the re-discovery of formulas
(Young’s formula)

There are reasons why disputes about priority, such as those that took place between
Drobisch and Laspeyres, are sometimes quite difficult to settle. In our view it is not suf-
ficient to realize that PL (and also PP) emerges as a special case of PDR, or to indirectly
accept both formulas (PL and PP) as equally valid or invalid by suggesting a simple
arithmetic mean 1

2 PL0t þ PP0t
� �

of them.40 In order to claim authorship of a formula it
is also desirable if not plainly necessary to demonstrate the comparative advantages
of the respective formula over other formulas, and this is precisely what Drobisch clearly
failed to do. Furthermore, it was Laspeyres who figured out some shortcomings of
Drobisch’s formula PDR and thereby advanced arguments to prefer PL over PDR so
that he should rightly be credited for PL, not Drobisch.

As Kuhn said, “discovery” is a complex process which involves at least two steps: “that
something is and what it is”41. He illustrated this fact with the example of the discovery

40 As done in Drobisch (1871: 425). It noteworthy that in this paper Drobisch was prepared to accept
any kind of weighted arithmetic mean aPL + (1-a)PP, not only a = 1/2. He was quite indifferent about
which a to choose and he suggested this index only in an interrogative sentence: “Man könnte nun
zwar davon das arithmetische Mittel nehmen, welches giebt …, aber muss den der richtige Werth
gerade in der Mitte … liegen?”(“One could now possibly take the arithmetic mean, giving …; but
why should the true result lie exactly in the middle between the two?” Drobisch (1871c: 425)).
Interestingly Drobisch not only saw no reason to prefer one formula over the other, he also
made use of “crossing” of formulas which later became very fashionable (Irving Fisher in particular
made extensive use of it in his index theory). In the Anglo-American literature the above mentioned
index Drobisch suggested (for a = 1/2) is also known as the Sidgwick–Bowley index (see e. g. Diewert
1993 for more details). Also v. Bortkiewicz (1932: 24) remarked that the index 1/2(PL + PP) should
not be credited to (“the philosopher”) Drobisch – just because of his quoted indifference regarding
the choice of 1/2 for a – and he also said that the formula was proposed by Henry Sidgwick (an
English utilitarian philosopher 1838 – 1900).

41 Kuhn (1996: 55).
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of oxygen. There were at least three claimants of authorship: Scheele, whose experiments
led him to infer its existence but who was too hesitant to publish his finding in time; then
a bit later Priestley, who was the first person able to isolate this gas but was unable to
understand its real nature; and finally Lavoisier, who after having received hints from
Priestley was the first who analyzed and understood (almost) correctly what kind of gas it
was.

The lesson to be learned from this example is that claims of priority are more often than
not questionable. In addition, a potential forerunner is sometimes less precise and de-
livers only a more-or-less vague verbal description rather than a formula. For example,
Jastram 1951 observed that Willard Phillips might be called a predecessor of Paasche
because he wrote in his Manual of Political Economy in 1828 that an absolute (constant)
measurement rod of value should not be strived towards and could not be established in
the form of labour (which was generally accepted by his contemporaries). Instead, the
standard of value should be different for different times, and depend on prices of goods.
Phillips also suggested that “quantities of the different articles assumed ought to be in
proportion of the consumption or the amount possessed in the country or district for
which the measure is framed.”42 Phillips also noticed that substitutions will make
q0–weights inappropriate: “Without changing the amounts of articles to correspond
to the differences of consumption, the table would not be a fair representation.”
This may be understood in such a way that Phillips “table” should include quantities
qit rather than qi0. However a “table” (not even worked out empirically, and not reduced
to a ratio of expenditures) is not yet a formula which in turn is more than just a (sug-
gested) list of qit quantities.

We can also easily quote various remarks which can be interpreted “with hindsight” as a
very early allusion to the “economic theory of index numbers”. Such words can even be
found in the writings of authors who plainly rejected index numbers altogether.43 Yet
such more-or-less vague and only occasional remarks are far from anticipating the math-
ematically developed economic approach as presented for the first time only as recently
as 1924 by Konüs.44 To my knowledge it is due to von Bortkiewicz that his work became
known beyond Russia.45

It not only happens that somebody has dubious claims of priority and an alleged author-
ship, it may also easily happen that authorship is erroneously claimed because something
new (subjectively) is found without knowing of a real predecessor and therefore inde-
pendently of him. Such “re-discovery” is not unusual, even today. The following pro-
vides an example of “rediscovery” in index theory. Allyn Young (not to be confused
with Arthur Young 1812) proposed the following seemingly weird and unmotivated for-
mula of Young (1923: 357) which reads as follows:

42 Jastram (1951: 125).
43 This applies for example in Germany to Held (1871: 331) for whomwith inflation the question was

whether “..noch die alten Bedürfnisse im alten Umfang oder nur in geringerem Umfang befriedigt
werden können” (...we can continue to satisfy our needs to the old extent or only to a limited degree)
and interestingly he concluded (just like Paasche 1878) that much of what seemed to be inflation
was only a self-deceit due to the growing needs of consumers.

44 Held, who was an engrained skeptic as regards mathematics in economics and particularly index
numbers (as were many others in Germany at that time) was of course light years away from Konüs.

45 See also von Bortkiewictz (1932: 18), where he quotes the original Russian text of Konüs.
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and which Irving Fisher (1927: 530 f.) later called “an ingenious anomaly, scarcely clas-
sifiable” (in the scheme of Fisher’s book) and “a scientific curiosity”. Not surprisingly, it
soon fell totally into oblivion, possibly also because the derivation of PY was not well
understood, although it can easily be explained. Using implicit quantities (by way of

inverse prices), Young found that “base year weighting” in PC0t ¼
P

pt
1
p0

.P
p0

1
p0
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weights rising prices”, by contrast to PH0t ¼
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, the harmonic mean, which

tends to underweight them. Thus he was quite naturally led to the geometric mean
ffiffiffiffiffiffiffi
1

p0pt

q
as a compromise.

The formula was then rediscovered by Bert Balk, who called it the Balk-Walsh index,46

because with explicit quantities we obtain PW0t ¼
P

pt
ffiffiffiffiffiffiffi
q0qt

pP
p0
ffiffiffiffiffiffiffi
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p , i. e. Walsh’s formula, as the

weighted counterpart. The geometric mean of PC and PH, called the CSWD-index47 is
also known to approximate PJ fairly well.

Another rediscovery of PY took place when Jens Mehrhoff – in a short note he contrib-
uted to von der Lippe (2007: 45 f.) – looked for a linear index able to approximate PCSWD

and thereby also PJ. He called it “hybrid index”, and later the BMW-index (Balk Mehr-
hoff Walsh), not knowing that it coincides with PY.

Young also saw that his index meets the time reversal test but not the circular test, which
means that PY is not transitive
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and finally he also noticed (interestingly in view of Mehrhoff’s intentions that led him to
PY) as regards PY that, “In general it will agree very closely with the geometric average”
(357) i. e. with PJ.

5 Laspeyres and Paasche: single quantity weights (q0 or qt?)
and “pure” comparison

It has often been stated (approvingly for example by Walsh) that Drobisch’s formula (as
well as Lehr’s below) may be viewed as a double weighting formula while PL and PP

represent formulas with single weights only. Today, so called “symmetric” index formu-
las in the sense of price index functions P(p0, q0, pt, qt) that treat price and quantity
vectors of both the period 0 and the period t in a symmetric manner (such as Fisher’s
or Törnqvist’s index) are often viewed (e. g. by Diewert) as being superior to indices
like PL and Pp that only make use of either q0 or qt respectively. Symmetric indices
particularly stand out in relief against other indices because all “superlative” indices

46 Balk (2005 and 2008: 187-191).
47 Proposed by Carruthers et al. (1980) and Dalen (1992); see Balk (2008: 184).
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(i. e. indices able to approximate the “true cost of living index”, or “constant utility
index” in the sense of the economic index theory) are symmetric, such as for example
the indices of Fisher, Walsh and Törnqvist.48 The definition of “symmetry” applies to
Drobisch’s index PDR as well, but PDR is far from being superlative.

Of course the notion of superlative indices was unknown in the 19th century and it was
definitely not the intention of Prof. Laspeyres or Prof. Paasche to provide an upper or
lower bound to the cost of living index, and so it is better to restrict ourselves in the
discussion of pros and cons of formulas to those ideas that were already known in
the late 19th century.

Even before the economic index theory became influential, the proponents of double
weights seemed to have prevailed over the “single weighters” and it fits to their view
that they consider the PL and PP indices to be equally well reasoned.49

This being the situation, “single weighters” have always had a hard job. Many theories
have been advanced as to why Laspeyres insisted upon q0-weights and Paasche on qt-
weights. Interestingly, both were conspicuously taciturn as regards this issue. In his con-
troversy with Drobisch, Laspeyres confined himself to exploiting the comfortable posi-
tion that he could quote Drobisch (although both men obviously disliked one another
considerably) for this purpose.50 He apparently thought that this would be disarm
Drobisch and save him the trouble of substantiating his position.

It is often stated that Laspeyres only took quantities q0 for practical reasons,
51 and that

he would have taken qt (or qt in addition to q0) if only he had better access to timely data
on such quantities. Lack of suitable data were admittedly the reason for initially only
using the unweighted PC-index, however, it is far from clear that he would have preferred
a constant and timely update of weights, or even a double weighting system, if only he
had had access to appropriate data.

Laspeyres (1883: 796) is one of the rare occasions where he discussed – explicitly refer-
ring to Conrad and Paasche – the problem of whether q0, qt or some average of both
should be taken. He concluded “Doch sind dies praktisch noch unzweckmäßige Fragen”
(“However, these questions are still unsuitable from a practical point of view”). He was
referring to the state of statistics on all quantities produced and consumed. As already
mentioned, he was obviously misled by the then common belief that such quantities
ought to refer to the whole economy rather than a sample of consumers. And as he
saw that he was unlikely to get such statistics,52 he decided to pay more attention to

48 More about the notions “symmetric” and “superlative” index functions cf. Diewert (1976).
49 “Nothing can be offered in proof of the superiority of the one over the other” (Walsh as discussant in

Fisher 1921: 538), a statement which may serve as backing of the widely held view that some kind of
average of the two indices (like Fisher’s “ideal” index (PLPP)1/2) should be taken. There was a dis-
cussion in Germany in the late 19th century about whether or not to average index functions like PL

and PP or to average weights (q0 and qt). We will come back to this at the end of this section. At the
moment our focus is on Laspeyres’ position (as opposed to Drobisch).

50 He quoted Drobisch (1871b: 145): “Wir nehmen dabei, zur Vereinfachung an, dass seine Lebens-
bedürfnisse in qualitativer Hinsicht sich gleich geblieben sind, und auch quantitativ sich weder ver-
mehrt noch vermindert haben.” (To make things easier we assume that needs did not rise nor fall,
neither quantitatively nor qualitatively.)

51 Roberts (2000: 10).
52 The exceptions he saw were import statistics and consumption patterns of working class house-

holds, possibly based on a sample, because the variability of such patterns will tend to be smaller
than for better-off families.
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other points, especially a justification of unweighted means like PC which he continued to
prefer over his own formula for many purposes (e. g. measuring the purchasing power of
money).

In other contexts, however, we can see clear indications that he was not indifferent con-
cerning q0 or qt. There are good reasons to assume that he had deliberately kept weights
constant even for a relatively long interval in time and even if availability of data could
have enabled him to do otherwise. Constant quantities were essential to him as a device
to imitate and simulate an experiment as the only way to prove causality. He was always
immensely interested in both causal inference53 and the prerequisites needed for making
valid comparisons. Ideally, statistical figures should reflect a hypothetical and “pure”
process as a surrogate of an experiment. Obviously for him constant quantities were
an artificial “ceteris paribus” that permit isolating the factor “price” from other corre-
lated variables and influences such as demand, income etc. Constancy is not meant as a
counterfactual description of a real process but rather as a kind of model, intended to
achieve in the social sciences something analogous to an experiment in the natural
sciences.54 The underlying idea is particularly clearly spelled out in his paper on “Kathe-
dersocialisten”(Laspeyres 1875), where he wrote:

Um “den Charakter der Bewegung kennen zu lernen muß man nicht vorwärts,
sondern lieber rückwärts schauen und diejenigen Objecte aussuchen, welche
ausnahmsweise eine lange Zeit in vergleichbarer Qualität producirt wurden”
(p. 18).55 He demanded that these objects “in die Vergangenheit recht weit
zurückverfolgt werden können” (it should be possible to trace them back fairly
far into the past; emphasis original). And finally he said as a kind of credo:

“Die statistische Untersuchungsmethode kann einen Schritt weitergehen, sie
nimmt nicht an, daß die anderen Umstände alle gleich seien, sondern sie macht
alle anderen Umstände gleich, mit Ausnahme des einen, dessen Wirkung sie
untersuchen will, den einen Umstand aber, dessen Wirkung sie untersuchen
will, macht sie möglichst verschieden ... ” (p. 32).56

The reason for using quantities of the base period in a number of subsequent periods,
which is the characteristic feature of PL, can be seen in the sequence

PL01 ¼
P

p1q0P
p0q0

; PL02 ¼
P

p2q0P
p0q0

;PL03 ¼
P

p3q0P
p0q0

; ::: ð9Þ

53 He introduced his “mammoth number-crunching” work (Roberts), which is Laspeyres 1901, and
which kept him busy for many years with the question “Kann man statistisch ein post hoc als ein
propter hoc nachweisen?” (Can you prove statistically a “because” with observations of the “after”
type?).

54 This idea is rejected with much vigour inWinkler (2009: 101-110), who in a way represents the very
opposite of Laspeyres and recommends going back to Dutot’s index.

55 This means: “In order to understand the character of a movement you should not look ahead but
rather backwards and choose such objects that coincidentally are produced for a long time in com-
parable quality.” In the light of some other statements it seems to be fair to say that Laspeyres also
would have emphasized “long”.

56 “The statistical experiment method can go one step further (than theory), it does not assume that
everything else remains constant, it rather makes all other circumstances constant with the excep-
tion of the one whose effects it wishes to test, which is made as different as possible.”
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in which subsequent indices differ only with respect to prices. By contrast for PP

PP01 ¼
P

p1q1P
p0q1

; PP02 ¼
P

p2q2P
p0q2

;PP03 ¼
P

p3q3P
p0q3

; ::: ð9aÞ

we get continually changing weights q1, q2, q3, …. Prices in this sequence (as opposed to
PL) are therefore not comparable among themselves but only to p0.

There were (and still are) not many people who clearly distinguish between a “year-on-
year” (or bilateral) comparison only, and a “comparison-in-series”, as Young (1923:
364) put it. In the former situation PP may be as good as PL (i. e. what applies to 0
in PL simply applies to t in PP, and t is one period just like 0), whereas in the case of
a series t denotes not one period (like 0) but a number of periods (t = 1, 2,…) and there
PL may well be preferred over PP from the point of view of “consistent series” (Young), or
“pure price comparison”,57 a concept which is more difficult to define in exact terms
than might appear at first glance.58 While q0 is kept constant (for some periods), qt

is “fluctuating”, constantly changing with the passage of time.

Of course there were soon critics of the PL formula in abundance, and they quickly got
into the habit of deriding PL predominantly because of its constant weights. This has
continued to be the standard argument ever since, and it goes as follows: Keeping
the selection of goods and their weights constant is difficult in a dynamic economy
and results in the index sooner or later hopelessly losing touch with reality.

As to Paasche, the situation is quite different. It is difficult to find pronounced statements
as to why he preferred weights qt over the weights q0 , and why he did not chose both q0

and qt.
59 We can find statements concerning the first point, but few (if any) concerning

the second.

There are remarks on the part of Paasche that were intended to justify the preference for a
single weight system (which also would apply to q0 instead of qt), intended in the first
place to avoid ambiguity of the index (reflecting possibly both price and quantity move-
ment). Similar arguments can also be found in the writings of Johannes Conrad, a long
time editor of this journal (1878 – 1915) and a promoter of Paasche and many other
authors in index theory.60

57 We could not find suitable quotations published in Laspeyres’ time but only some fifty years later.
In addition to Young, Persons also had a similarly clear position (and explicitly advocated PL) as a
discussant in Fisher 1921. He said there: “An index number is not computed merely to compare the
index number of one given year with that for the base year, but to compare the indices for a series of
years with each other …” (p. 545). He definitely argued in favour of pure price comparison, because
for him double, and therefore variable weighting, “has the defect that we do not know whether
changes in the indices result from changes in the prices or production” (p. 545). Conspicuously Fisher
made clear in his rejoinder that the “time reversal test” (on which he and many others laid a dis-
proportionate stress) rules out all indices “which do not have symmetrical or ’double’ weighting”
(p. 549), and that Person’s position is inconsistent and amounts to “demanding the impossible”.

58 Cf. von der Lippe (2005) (the whole paper is on the problem of defining “pure comparison”).
59 Lehr (1885: 44) argued that Paasche wanted the same quantities in numerator and denominator in

order to avoid problems (of PDR) with commensurability. However, it is not double weighting that
ensues commensurability problems but rather the summation of quantities (be they qi0 or qit) over n
4 1 goods (i = 1, … , n). Lehr’s own index (see below) makes use of qi0 and qi1 but the summation
takes place over periods (0 and 1) for each good i separately (just like the averages (qi0qit)

1/2 in
Walsh’s index) so that no commensurability problems can arise.

60 Among them for example the American Samuel McCune Lindsay, who (like Paasche) received his
Ph. D from Conrad in Halle and whose book on prices (in German) was extensively commented by
Edgeworth (1894).
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However, Paasche also expressly stated that he could well imagine that a double system
would make sense. He mentioned possible studies of how consumption changed and
households escape inflation by substituting goods, but in a nebulous and not at all sa-
tisfactorily substantiated remark he concluded that taking both periods into accounting
would not be advisable:

“Aber für die einfache Constatierung und Berechnung der Preissteigerung würde
das wenig helfen, weit mehr verwirren, denn das sind allerdings wesentliche
Momente für die Bestimmung der Preise, aber für die Aufstellung des Verhält-
nisses der einmal gegebenen Werthe nicht weiter von Einfluß.” Paasche (1874:
173).61

In summary his position was: quantities of the past qt-1, qt-2, … may be interesting as
factors determining the present situation, but they should not be taken into account
when the task is to establish a price index comparing 0 to t. This of course caused
him some trouble with Lehr.

It is true that he gave detailed comments on the plausibility of his empirical index cal-
culations as regards specific commodities, but he gave only sparse comments, if any, on
why he preferred qt over q0. The motivation was possibly (as it always is in the standard
critique of PL) only that more recent and constantly updated quantities are considered
better.62

A final remark relating to PL vs. PP and single vs. double weights may be in order:63

Drobisch felt irritated by the fact that both formulas (PL as well as PP) are equally possible
(or perhaps even equally plausible) and he requested an unequivocal solution which he
believed to have found in his formula PDR.64 The problem of PDR, however, is that it fails
identity, as Laspeyres rightly noticed. Avoiding this seemed to require a single weighting
system,65 which on the other hand requires making a choice between q0 and qt. Lexis
proposed (as an “improvement” of Drobisch’s method) to make use of 1/2(q0 + qt), which
results in a formula now known as the Marshall-Edgeworth index.66 Lexis also viewed

61 The quotation reads as follows: “However, this would not be helpful for the simple identification
and quantification of a price increase, but rather cause confusion, because these aspects may be
relevant as determinants of the present prices, but have little influence on relating the given prices
(to the past by way of an index, he meant).” Not surprisingly Lehr (1885: 44) quoted (most dis-
approvingly) precisely this very sentence, especially as regards the (alleged) “confusion”. Lehr’s
message – we will see – was essentially that what was called for was not a binary comparison
(0 to t), but rather a time series in which all intermediate periods are to be taken into account.

62 Later van der Borght (1882), who continued Paasche’s and Conrad’s regular compilations of price
statistics in this journal, argued in a similar vein in favour of PP: This index is more convenient when
it is difficult to find prices in t which match with those in 0, as with PP there is no need to look back in
time. This kind of reasoning was, and still is, notably popular among all those who advocate chain
indices. Richard van der Borght later became president of the German Imperial Office of Statistics
(1904 – 1912).

63 The following chain of reasoning is nicely developed in Lexis (1886: 117-121).
64 As mentioned above (Footnote 40), it is therefore not quite correct to credit Drobisch for the for-

mula 1/2(PL + PP) although he took it into consideration.
65 According to Lexis (1886: 118), Paasche advocated the single weight system even more than Las-

peyres did.
66 The German text introducing the averaged weights 1/2(q0 + qt), reads as follows: “daß man für jede

Ware den Durchschnitt aus der verkauften Menge des Anfangs- und des Endjahres in Rechnung
brächte” Lexis (1886: 119). I only discovered this paper of Lexis thanks to a quotation of von Bort-
kiewicz (1932: 24) who also maintained that the formula was proposed in 1886 by Lexis and there-
after also recommended by Marshall and Edgeworth.
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the formula of Lehr (eq. 13a) as an attempt to resolve the dilemma of choosing among
two weights. For Lehr a (price) weighted average between quantities of adjacent periods
appeared to be the solution67 which quite naturally made Lehr advocate chain indices. So
there are various possibilities that may lead us to plea for chain indices, e. g. a choice
among weights (Lehr), ambiguities with non-time-reversible formulas which makes in-
dependence of the base period attractive (an argument used for example by Pierson
(1896: 128), or Flux (1907: 618)), and perhaps above all practical problems with
new and disappearing goods and the fixed weights q0 becoming progressively obsolete
with the passage of time (a point made by many authors, among them Lehr). We will
discuss Lehr’s approach in more detail later (Sec. 7).

6 Average of price relatives (AOR) or ratio of average prices (ROA)

We have already introduced the distinction between the ROA approach, of which Dro-
bisch’s PDR is an example, and the (before Drobisch prevailing) AOR approach (as in the
form of PC and PJ). The dichotomy triggered a host of ultimately useless controversies as
early as in the 19th century and has continued to do so ever since. The problem for pro-
ponents of the ROA approach68 is that they are tempted to view price indices (comprising
n4 1 goods) by analogy to simple price relatives (each in turn referring to only one good)
and thus to demand that indices fulfill all those axioms that relatives necessarily fulfill.
This applies in particular to transitivity, but also to Fisher’s reversal tests, which were
obviously patterned against the model of simple relatives.

Proponents of the AOR view, e. g. Jevons, habitually hesitate to aggregate over prices
referring to such different quantity units as hours, cwt, gallons etc., but they have no
problems with the same figures when transformed into relatives (as they then become
dimensionless pure numbers). Getting rid of such problems with dimensions was seen
as a main advantage of AOR.69

67 Lexis (1886: 118) criticized the choice of only two adjacent periods, that is q0/q1, q1/q2,… (he asked:
why not average over more than just two periods?) and for von Bortkiewicz (1932: 31) the problem
with Lehr’s formula is that it violates proportionality (while identity is satisfied) and Lehr’s erro-
neous interpretation of his formula in terms of “utility”. He also did not endorse the chain approach
of Lehr. In Bortkiewicz’s view Walsh and Edgeworth were also too cautious and indulgent in cri-
ticizing Lehr. See also Walsh (1901: 386, 547), Edgeworth (1894: 160) and Edgeworth (1901: 404)
for their views on Lehr.

68 In Germany for example the previously-mentioned Paul Flaskämper was a crusader for the cause of
ROA indices, which he considered the only “logically” tenable indices. For him the only difference
between an index and a relative is that the former has an average of prices rather than a single price
in its numerator and denominator and thus (the conclusion is far from convincing as it denies all
aggregation problems) should share all properties with relatives. He even went so far as to deny the
relevance and validity of so many simple equations which show that the two approaches are often
quite closely related. This is perhaps again a consequence of the then prevalent propensity to phi-
losophize in German statistics (a major exception was L. von Bortkiewicz). We cannot go into more
details here concerning the problem with Paul Flaskämper (1928) and the decline of German index
theory in that period. It will be the subject of another paper.

69 With this motivation e. g. Irving Fisher was perhaps the most prominent advocate of the AOR ap-
proach. “My book is devoted entirely to averages of ratios” Fisher (1923: 743). Some proponents of
AORwere quick in ridiculing their ROA opponents: “Actually a price index number is not properly
thought of as a ratio of average prices. An average of the number of horses and the number of apples
has little, if any, meaning. Neither has an average of the price of horses and the price of apples. An
index number should be an average of ratios, not a ratio of averages.” Cowden and Pfouts (1952: 92).
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It may seem strange that the alternative of AOR vs. ROA stirred up so many controver-
sies, since many index functions can be written in both ways. We already demonstrated
this with the translation of PD (ROA) into PC (AOR) and vice versa simply by introducing
weights. It seems to be very well known that the two formulas exist for PL

PL0t ¼
P

ptq0P
p0q0

¼
X pt

p0

p0q0P
p0q0

:70 ð10Þ

As to Young’s index PY in the digression: Mehrhoff also remarked (like v. Bortkiewicz
1927 beforehand) that PY not only has a ROA interpretation (indicated in (8) with
weighted means of prices), but also an AOR interpretation, namely

PY0t ¼
P pt

p0

ffiffiffiffi
p0
pt

q .P ffiffiffiffi
p0
pt

q
, and thus is indeed classifiable in Fisher’s scheme, which Fisher

apparently failed to see.71 It may be noticed in passing that Young well appreciated this
double interpretation of his index PY.72 This is what L. v. Bortkiewicz (1927: 747) ele-
vated to the rank of a quality indicator in the form of his “Zwieförmigkeitskriterium”73.
It may be viewed as an axiom which (by way of exception, given the nature of the other
axioms) directly focuses on “meaningfulness” and “understandability” of a formula.

There are of course indices which allow only one interpretation. PDR is for example not a
weighted mean of relatives for sub-aggregates. Assume K sub-aggregates and “partial”
unit values ~ppkt and ~ppk0 (k = 1, …, K). The ratio of unit values ~ppkt=~ppk0 is not a mean of

price relatives because
~ppk1
~ppk0

¼ Qk0

Qkt

X
j

pkjt
pkj0

pkj0qkjtP
j pkj0qkj0

0
@

1
A and the aggregated PDR is not

simply a weighted mean of the ~ppkt=~ppk0 ratios because P
DR
0t ¼Pk

~ppkt
~ppk0

~ppk0rktP
k ~ppk0rk0

 !
, where

the r are quantity shares rkt ¼
P

j qjkt

.P
k

P
j qjktand rk0 defined correspondingly.

Hence there is no AOR interpretation of PDR,74 whereas both of the indices PL and
PP, which Drobisch regarded as special (and inferior) cases of his formula, can be inter-
preted in both ways, i. e. ROA and AOR. The problem with PL is of course the fictitious

character of an average price ~pp�t ¼
P

pt
q0P
q0

and an expenditure
P

ptq0 requiring that

recourse has to be made in period t to quantities q0 in the past. This brings us to another
perennially contentious issue: chain indices.

70 That indices such as PL (and also PP) can be written in both ways had already been seen by Walsh
(1901: 428, 539) and Fisher (1911: 365). Many students seem to be unaware of the fact that two
such formulas exist for other indices than PL (for PP for example) as well, and they tend to mystify
the fact that prices are multiplied by (absolute) quantities, while price relatives are multiplied by
expenditure shares. This was also a problem that appeared puzzling and vexing to Flaskämper and
other German statisticians of his time.

71 Fisher’s weights were, however, expenditure shares, not square roots of reciprocal prices relatives.
72 “In a way Professor Fisher is right in holding that all true index numbers are averages of ratios.’ But I

should prefer to say that all true index numbers are at once averages of ratios and ratios of aggre-
gates.” (Young 1923: 359).

73 For him this “two-way” (or twofold) interpretation had the rank of an axiom or test, just like time
reversibility or proportionality. Note that there are examples of indices which allow both interpre-
tations (PL and PP), only one (as PDR), or none of them (unless in a quite farfetched manner), such as
e. g. Fisher’s highly esteemed “ideal index” PF. Hence index theorists will most definitely disagree on
Bortkiewicz’s “Zwieförmigkeit” (existence of two forms) lest PF will be downgraded for its poor
performance in this respect.

74 This also applies to Lehr’s index PLE in the next section.
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7 Chain indices, Lehr and the ideal of “pure price comparison”

The idea of chain indices arose not only from the conviction that weights need to be
continuously updated, but perhaps (as mentioned above) to an even greater extent
from the undue embarrassment with contradictory empirical results of time series of
index numbers when they referred to different base periods.75 Chain indices were
welcomed as a device to solve the problem of choosing a base (by finding means to
be independent of the base), to avoid ambiguities in this respect and to update weights
(which PL fails to do).76

A chain index is defined as a product of indices (“links”), each of which refers to two
adjacent periods (as a short sub-interval). To arrive at an index for the total interval, the
links are multiplied to form a chain. When the index is transitive, such as for example
PDR, it is clear that the direct index coincides with the chain PDR

0t ¼ �PPDR
0t ¼ PDR

01 PDR
12 :::PDR

t�1;t.
The same applies to Jevons’ unweighted index PJ.

However, chaining of an index also takes place when the respective index is not tran-
sitive, which applies for example to PC or PL, where therefore as a rule
PL0t 6¼ PL01P

L
12:::P

L
t�1;t.

77 Usually much of what is argued in favour of chain indices grows
out of a critique of so called “fixed weight” or “fixed base” indices like PL. This seems to
apply to Lehr too.

It should be noticed that the terms “fixed weight” or “fixed base” are incorrect and
should be abandoned. This can easily be seen in the case of a sequence of a “fixed
base” Paasche price index (see eq. 9a), where the q-weights are not fixed but instead
constantly vary in much the same way as in the case of factors creating a chain Paasche
price index given by

�PPP0t ¼
P

p1q1P
p0q1

�
P

p2q2P
p1q2

� ::: �
P

ptqtP
pt�1qt

6¼ PP0t ¼
P

ptqtP
p0qt

: ð9bÞ

The correct characterization should be chain index by contrast to direct index, because
the alternatives are either to compare 0 to t indirectly via 0-1, 1-2, … t-1,t or to compare
0 to t directly.

The property of a chain index that is particularly often found desirable is to always have
“realistic” (up-to-date) weights by constantly switching to more recent quantity-
weights. However, this is clearly in conflict with making “pure comparisons” by keeping

75 As mentioned above, such puzzles led many economists (for example Pierson) to a general rejection
and ostracism of all sorts of index numbers. In the time period under consideration it was not
uncommon to take averages over a number of years (e. g. five or even ten) as the base period (“stan-
dard”) in order to mitigate potential “resounding” effects of an inappropriate single base year.

76 Interestingly, until recently most of the arguments in favour of chain indices were advanced very
early on and have remained by and large the same until today. As many others, Flux (1907) for
example was obsessed with quantity weights being as up-to-date as possible, because fixed weights
get “thoroughly out of touch with the facts” (p. 619). Furthermore, chain indices or the “method of
year-to-year steps” as he called it, has the advantage of being “not dependent on the location of the
starting point” and to facilitate “introducing new articles or dropping old ones” (p. 625). Much the
same can be read in Fisher’s writings. Such arguments have continued to dominate all debates of
chain indices vs. Laspeyres’ formula ever since. For more details see von der Lippe (2001).

77 It makes sense to call the left hand side of this inequality the “direct index” because it compares t
directly to 0 without taking into account the intermediate periods. However, it is unfortunately
more common to speak of a “fixed base” index as opposed to a chain index.
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q0 constant. Chain indices can be viewed as an option in favour of a constant update at
the expense of making “pure comparisons”. Reconciling both advantages appears to be
insoluble.78

Diewert mentioned Marshall and Lehr in the context of chain indices, and von Bortkie-
wicz wrote that such indices were first suggested by Lehr and then by Alfred Marshall.79

It may therefore be pertinent to briefly present the index theory of Julius Lehr.

As mentioned above, unlike Laspeyres, Paasche and Drobisch, Lehr did not contribute
papers on index numbers to this journal. He developed his somewhat peculiar formula
(denoted in the following by PLE) in a small pamphlet (Lehr 1885). In this book, however,
PLE covered only a couple of pages, and it can be seen that he multiplied the respective
links PLE01 ;P

LE
12 ::: as if this were a matter of course, but he did not say much about the

properties of a chain index.

Before going into details of how Lehr justified chaining, we should introduce his formula
which is, like PDR, a typical ROA approach. Central to this index is the fictitious quantity
gi,01, called “Genußeinheit” (or “pleasure unit” in the translation of Edgeworth80) by
Lehr. In the tradition of implicit quantities it is conceived as a reciprocal price level
1=�ppi;01. However, �ppi;01 depends on explicit (effective) quantities qi and combines the
prices of two periods. In

�ppi;01 ¼ 1

gi;01
¼ pi0qi0 þ pi1qi1

qi0 þ qi1
¼ pi0

qi0
qi0 þ qi1

þ pi1
qi1

qi0 þ qi1
ð11Þ

we may see a sort of mid-interval price of good i because averaging takes place over two
adjacent periods in time, and not over two goods. This leads to Lehr’s definition of an
absolute price level81

�PP1 ¼
Pn

i¼1 pi1qi1Pn
i¼1 qi1�ppi;01

¼
X

pi1
qi1P
qit�ppi;01

in period 1; and �PP0 ¼
P

pi0qi0
qi0�ppi;01

ð12Þ

correspondingly in period 0, so that his index as a ratio of price levels is given by

PLE01 ¼
�PP1
�PP0

¼
P

pi1qi1P
pi0qi0

�
P

qi0�ppi;01P
qi1�ppi;01

¼
P

pi1qi1P
pi0qi0

� S0
S1

¼ V01

QLE
01

; ð13Þ

78 This dilemma was made particularly clear in a paper of Sir George Knibbs. On the one hand we can
find a plea for an “unequivocal” index (a “price index of an indefinite or variable basis cannot
possibly yield an unequivocal result” and “the whole purpose of a price-index is to reflect the effect
of change of price solely…” Knibbs (1924: 46)), and on the other hand a plea for representativeness
(what he called “reality”). For Knibbs the conflict between pure price comparison (what he called
“definiteness”) and reality is “the crux of the whole matter” (p. 60), a problem of the squaring the
circle type. He called a price index which also reflects quantity movement a “confused” as opposed
to an unequivocal index, and he was well aware of the drift problem inherent in the chain index
method.

79 Das “Kettensystem”, das “zuerst von Lehr und bald darauf von Marshall in Vorschlag gebracht
worden ist” (The “chain system” that “was put forward for consideration first by Lehr and
soon thereafter by Marshall”, v. Bortkiewicz (1927: 749)).

80 In this somewhat eccentric concept he primarily saw an attempt to measure utility on the part of
Lehr.

81 Note that this term (unlike the corresponding term in PDR) is a dimensionless ratio of expenditures.
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and as this formula is intended to serve as a link Pt-1,t in a chain P0t = P01P12…Pt-1,t the
general formula is given by

PLEt�1;t ¼
�PPt
�PPt�1

¼
P

pitqit

.P
qit�ppi;t�1;tP

pi;t�1qi;t�1

.P
qi;t�1�ppi;t�1;t

with

�ppi;t�1;t ¼ pi;t�1qi;t�1 þ pitqit
qi;t�1 þ qit

: ð13aÞ

The formula (13) looks a bit outlandish82 and its rightmost variant shows
* that Lehr meant that terms like S1 ¼P qi1�ppi;01 ¼Pqi1 1

�
gi;01

� �
and S0 ¼P qi0�ppi;01

represent a sort of total quantity,83 where (physical) quantities are made commensur-
able upon dividing by “Genußeinheiten”, or (equivalently) upon weighting (multiply-
ing) by mid-interval prices pt�1;t,

84 so that we obtain with PLE0t a measure of how the
price of a pleasure unit has changed.85, and

* how PLE0t can be viewed as a ratio of a value and a quantity index PLE0t ¼ V0t

�
QLE

0t and is
thereby comparable to PL0t ¼ V0t

�
QP

0t, P
P
0t ¼ V0t

�
QL

0t, or also PDR
0t ¼ V0t

�
QD

0t so that a
ratio of price indices is tantamount to a ratio of quantity indices. In the appendix we
will make use of this relationship: PLE0t

�
PL0t ¼ QP

0t

�
QLE

0t etc.

In the appendix it also turns out that PLE may in a way be regarded as standing between PP

and PL. As �ppi;01 may be seen as the price in the middle of the interval (0, 1), it is intuitively
also plausible that S1 ¼P q1�pp01is in a way in the middle ofRq1p0 andRq1p1.

86 It follows
also that the results of QLE

01 ¼ S1=S0 and QME
01 ¼P q1 p0 þ p1ð Þ=Pq0 p0 þ p1ð Þ, the Mar-

shall-Edgeworth quantity index, might be close together.
Introducing price- (k) and quantity (x) relatives we get

�ppi;01 ¼ pi0ð1þ ki1xi1Þ
1þ xi1

: ð14Þ

It now can easily be seen that if ki1 = 1 (for all i) �ppi;01 ¼ pi0 ¼ pi1 so thatP
qi1�ppi;01 ¼P qi1pi0, which Lehr had already noticed,87 and PLE01 ¼ PL01 ¼ PP01, in which

case, however, all these three indices amount to unity. This does not apply, however, for
example to PDR

01 . Hence Lehr’s index meets identity (unlike Drobisch’s index) but not

82 Edgeworth called it “cumbrous”, which may explain why it was hardly used and never had re-
nowned supporters. Lehr was mentioned by Edgeworth, Walsh and Fisher most rarely in Germany
(an exception is Lexis 1886).

83 For Lehr S0 and S1 is the sales value of a number of pleasure units (“verkaufte Genußeinheiten” Lehr
1885: 39). Thus the term is expressed in currency units and comparable across all kinds of good.
Hence by contrast to Rq0 and Rqt in PDR there is no need to express all quantities uniformly in
hundredweights (cwt) in PLE. However, S0 and S1 may also be regarded as expenditures (values)
and Rq0 and Rqt are clearly much more understandable.

84 They may be viewed as “comparable” or “standardized” quantities and therefore much better than
Drobisch’s simple sums of hundredweights Rqit. Also the QLE is rightly seen as a sort of quantity
index.

85 “erhalten wir das Maß, in welchem sich der Preis der Genußeinheit geändert hat” Lehr (1885: 39).
86 The same should apply to S0 in relation to Rq0p0 and Rq0p1. Note that in this interpretation S1 (and

S0) is “acting” as an expenditure rather than a “quantity”.
87 Lehr (1885: 40). He also saw that q1t = q2t = … = qnt implies that his index PLE reduces to Dutot’s

index PD.
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proportionality.88 �ppi;01 ¼ pi0 implies pi1 = pi0 and therefore ki1 = 1. Note that this result
regarding “identity” does not mean that Lehr’s index already sufficiently complies with
the principle of pure price comparison (i. e. to reflect price changes between 0 and t only)
which seems to have been in Laspeyres’ thinking the most important criterion a good
price index should fulfill. Assuming identity of all prices in 0 and 3 (and also all quan-

tities qi0 = qi3),
89 multiplying links PLE01P

LE
12 P

LE
23 will in general not result in unity, that is

�PPLE03 ¼ PLE01P
LE
12 P

LE
23 6¼ 1 although each link Pt-1,t as such satisfies identity. As is well-known,

this not only applies to the chaining of PLE, but also to PL and all sorts of chain indices,
which thus violate pure price comparison in the sense of reflecting only the difference
between two price vectors pt and p0. Instead chain indices are also affected by prices and
quantities of all intermediate periods.

When on the other hand quantities remain constant, that is xi1 = 1 (for all i),
�ppi;01 ¼ 1

2 pi0 þ pitð Þ andQLE
0t reduces to QME

0t and is unity90, as is QL
0t, Q

P
0t, and also QD

0t.

Note that QLE
t�1;t ¼ St=St�1 compares quantities multiplied by the same prices �ppi;t�1;t and

thus can be interpreted as a weighted mean of quantity relatives with weights
qi0�ppi;01

�P
qi0�ppi;01. Hence unlike PLEt�1;t, the quantity index QLE

t�1;t satisfies the mean value
property.

According to (11), �ppi;01 is a weighted mean �ppi;01 ¼ api0 þ ð1� aÞpit of pi0 and pi1, assign-

ing a greater weight
1� a
a

¼ qi1
qi0

> 1 to the new price pi1 then to the old one (pi0) of a

commodity when its quantity went up qi1 4 qi0 (that is, xi1 4 1) such thatP
qi1�ppi;01 tends to

P
qi1pi1 (Paasche) when quantities rise, and to

P
qi1pi0(Laspeyres)

when they basically go down.

As to the difference between weights �ppi;01 and �ppj;01 in the sums S1 and S0 in QLE we see

that they are related as follows
�ppj;01
�ppi;01

¼ gi;01
gj;01

¼ pj0
pi0

1þ xjkj
1þ xiki

1þ xi

1þ xj
.91 Now

qj1�ppj;01
qi1�ppi;01

in QLE

may be compared to qj1/qi1 in QD or to pj0qj1/ pi0qi1 in QL.

We should refrain from going more into the details of the underlying rationale of PLE and
the properties of the index. More importantly, however, it should be noted that Lehr’s
index – unlike PDR

0t – cannot be chained (notwithstanding Lehr had no qualms with multi-
plying his index numbers) because

PLE02 ¼ V02

P
qi0�ppi;02P
qi2�ppi;02

6¼ PLE01P
LE
12 ¼ V02

P
qi0�ppi;01P
qi1�ppi;01

P
qi1�ppi;12P
qi2�ppi;12

ð15Þ

88 If proportionality (pit = kpi0) then also identity (the special case where k = 1), but the converse is not
true. If identity is violated, so is proportionality. Hence PDR also fails proportionality.

89 With PLE it is not sufficient to multiply only two links under the assumption of price and quantity
vectors p0 = p2 and q0 = q2 because the Genusseinheiten gi relate two adjacent periods to one
another (in a chained Laspeyres index there are no gi terms, so a chain of two links only suffices
to demonstrate that identity may be violated).

90 Put differently: the quantity index of Lehr meets identity (but not proportionality) in the quantities.
91 From this follows: When prices remain constant ki = kj = 1 good i represents more Genußeinheiten

than good j when its price is lower (pi0 5 pj0).This is in line with the then widely held opinion that
the weight of a price should be inversely proportional to its base period price.
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where PLE12 ¼
P

pi2qi2P
pi1qi1

�
P

qi1�ppi;12P
qi2�ppi;12

, and �ppi;12 ¼ pi1qi1 þ pi2qi2
qi1 þ qi2

(for PLE01 (13) applies), and in

general we get PLE0t 6¼ PLE01P
LE
12 :::P

LE
t�1;t as opposed to PDR

0t ¼ PDR
01 PDR

12 :::PDR
t�1;t.

A final remark to Lehr’s ideas on chaining may be added. We could not see that he ad-
vanced any noteworthy arguments in order to advocate for chain indices. The only ad-
vantage of his approach that he pointed out was the frequently mentioned ease in dealing
with the emergence of new goods and disappearance of old goods (or “entry and with-
drawal”).92 He argued that abrupt transitions causing extreme discontinuities will be
unlikely. And even if there were such abnormal events he considered his method superior
to the then possibly widely used strategy to simply cancel outliers in time series and to
take averages over longer intervals in time.93

In summary his method consisted of:
* taking all observations (in the intermediate periods) into account, not only the end-

points 0 and t of the interval,94

* multiplying Pt-1,t indices (“links”), to form a chain (that is the chain index method),
and

* estimating trends in the time series.

He did not study properties of chain indices and he was not very specific concerning the
pros and cons of this method.95 Such things were not so much in his focus. Instead the
greater part of his book is devoted to various least squares estimations of trends in time
series of prices (and not to his index formula nor to the rationale of chaining).

8 Some concluding remarks

Given the length of the paper it seems advisable to only very briefly point out some re-
sults:

1. To begin with Lehr, it is slightly ironic, and certainly widely unknown, that Germany
was one of the first countries, if not the first country, where the idea of chain indices
emerged. It is well-known that this country was particularly unhappy with the general
move to chain indices in official statistics all over the world in the late 1990s. Chain
indices were widely disapproved of as being irreconcilable with pure price comparisons,
and were viewed with suspicion.

92 “Tritt nun ein neues Gut ein, … so kann dasselbe einfach in der oben mitgetheilten Formel in Re-
chnung gestellt werden. Ebenso ist zu verfahren, wenn ein bislang begehrtes Gut fortan … nicht
mehr in den Handel gebracht wird” Lehr (1885: 46). This reads as follows: When a new good
emerges … it can simply be accounted for in the above mentioned formula. One may proceed like-
wise when a hitherto demanded good is henceforth …no longer on the marketplace.

93 He criticized this method in which he viewed an attempt to detect a sort of trend by excluding
extraordinary observations in an otherwise smooth time series. For him the problemwas: to exclude
the abnormal (e. g. outliers) requires to know what is “normal”, and finding out exactly this is the
purpose of smoothing (p. 48).

94 Lehr set great store by taking all price and quantity observations of a time interval into account.
Here he vigorously disagreed with Paasche. Also Lehr paid a great deal of attention to the estimation
of a linear or exponential trend with the method of least squares. Compared to the index formula, a
much greater part of his book is devoted to precisely this task.

95 He seems to have seen no more (or different) advantages of chaining than other authors of the time
also did.
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2. It is possibly not a coincidence that all four of the authors presented here only tem-
porarily worked on indices, that they had no idea of the increasing importance this topic
would gain in the future and that they underrated the relevance of their index formula.
They were occupied with many other research interests and price indices were not central
to them. None of them dealt with index numbers for many years or even decades,96 un-
like for example Edgeworth, where around 16 papers on index numbers authored by him
are known of, spanning the time period from 1883 to 1925. Furthermore, index pro-
blems did not seem to attract many discussants. The situation was fundamentally dif-
ferent in monetary theory where many economists contributed papers and were involved
in theoretical disputes. Perhaps misconceptions in this field and the inability to recognize
that prices pose intellectually challenging measurement problems could also be respon-
sible for the lack of interest in index numbers.

3. On the other hand, possibly as an after-effect of historicism in economics, much effort
was spent on meticulously compiled statistics in laborious monographs covering phe-
nomena of regionally and temporally only rather limited relevance. To give one example
only, Paasche extensively studied prices of manorial estates of Prussian knights and other
nobles. Paasche might have considered such works, and he made quite a few of this kind,
as no less important than his formula. Laspeyres complained (in Laspeyres 1875) that he
had to spend some four hours every day only on performing mechanical and dull com-
putations. Much of the work was also devoted to the procurement of statistical data, so
there was not much room left for applying one’s own index formula, because of the time-
consuming preparation of detailed tables. As already mentioned, official statistics of the
time did not yet provide statistical data to the extent we are used to today.

4. An astonishing observation for me was that neither Paasche nor Laspeyres were very
clear and resolute as far as the specific features of their formulas are concerned. Las-
peyres’ arguments in favour of q0 were not very well substantiated (the same applies
to Paasche with his choice of qt). It is not quite clear whether he preferred q0 to qt
on theoretical grounds, or because qt might be less readily available than q0. However,
there was an abundance of other statements on methodological issues that may allow us
to infer what motivated him to his formula. Surprisingly, he also still adhered to the un-
weighted Carli index many years after having developed his own formula.

5. In a similar vein, Lehr was most non-committal concerning the justification and effects
of the operation of chaining. This is all the more astonishing as he was quite mathema-
tically oriented for his time. In this situation it should have been an interesting exercise
for him to do more in the unveiling of properties of his slightly peculiar formula and of
chain indices in general.

6. Laspeyres’ emphasis on “pure” comparisons had a lasting effect. This was to become
distinctive of typical German index theorizing, but also by degrees more of a burden. In a
good way it prevented overly “formal” considerations as an end in themselves, but in a
bad way it carried on into futile sophistry about the logic of comparability, which char-
acterized German economic statistics in the 1920s and 1930s. One of those ultimately
useless topics discussed above is for example the alternative AOR or ROA (also given
that many index functions can be written in both ways).

96 In the case of Lehr it should be taken into account that he died deplorably early (shortly before his
49th birthday).
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Appendix

Relationships between price indices

a) Drobisch, Laspeyres, and Paasche

To show how PDR is related to PL and Pp the theorem of Ladislaus von Bortkiewicz on
linear indices will be used.97 We also make use of the equations relating the indices to the
value index, viz.PDR

0t ¼ V0t

�
QD

0t, P
L
0t ¼ V0t

�
QP

0t and PP0t ¼ V0t

�
QL

0t. The theorem then
yields the following bias formulas

PDR
0t

PL0t
� 1 ¼ QP

0t

QD
0t

� 1 ¼
P qt

q0
�QD

0t

� �
pt � ~pp�t
� �

w

QD
0t~pp

�
t

ð16Þ

with weights w ¼ q0P
q0
, QD

0t ¼
P qt

q0
w, and ~pp�t ¼

P
ptw, and

PDR
0t

PP0t
� 1 ¼ QL

0t

QD
0t

� 1 ¼
P qt

q0
�QD

0t

� �
p0 � ~pp0ð Þw

QD
0t~pp0

where ~pp0 ¼
X

p0w: ð17Þ

The equations are closely related to equations in Diewert and von der Lippe 2010,98 and
they seem to make sense: When changes in quantities correlate negatively with the price
level in t we expect the Laspeyres index PL to exceed Drobisch’s index PDR, which ac-
cording to Laspeyres (1871: 307) seems to consistently be the case.99 For the bias of PDR

relative to PP, what matters is the price level of the base period.

b) Drobisch and Lehr

A similar equation with quantity weights w = q0/Rq0 can be found with Bortkiewicz’s
theorem for the relationship between X1 = PDR and X0 = PLE

PDR
0t

PLE0t
� 1 ¼ QLE

0t

QD
0t

� 1 ¼
P qt

q0
�QD

0t

� �
�pp01 � �YY
� �

w

QD
0t
�YY

ð18Þ

where �YY ¼ Y0 ¼P
^
p
01
w compared to ~pp�t ¼

P
ptw and ~pp0 ¼P p0w in (16) and (17)

respectively. Note that the prices �pp01 are quantity weighted averages between prices

97 See von der Lippe (2007: 198) for this theorem. We follow also the notation with X0, Y0, and X1

used there. I only later realized that v. Bortkiewicz already presented his theorem in a form which I
(and many other authors) assumed to be a generalization.

98 Eq. (17) is equivalent to eq (20) in Diewert and v.d. Lippe, and (16) is basically the same as (29) and
(30), where, however, reciprocal quantity relatives, i. e. r = q0/qt, are studied and all the covariance
equations were derived without reference to v. Bortkiewicz. This shows that there is in general more
than only one way to describe the relationship between any two linear indices as a function of a
covariance. This can be seen here for example with the two equations (19) and (19a), both derived
with Bortkiewicz’s theorem, or with the fact that we may express PLE/PL – 1 on the one hand and PL/
PLE – 1 (in (16a)) on the other hand using different covariances (the same applies to PLE/PP relative to
PP/PLE).

99 The result also resembles the well-known fact (found by von Bortkiewicz) that PL 4 PP when price
relatives and quantity relatives are negatively correlated. However, weights are then expenditure
shares p0q0/Rp0q0 rather than quantity shares q0/Rq0 as above.
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p0 and p1, and so in a way are mid-interval prices. The structure of the three formulas
(16) through (18) is thus quite similar.

c) Lehr, Laspeyres, and Paasche

It appears desirable to find an expression analogous to (16) with PLE instead of PDR, that

is
PLE0t
PL0t

� 1 ¼ QP
0t

QLE
0t

� 1, however, one way to construct the formula for this situation ac-

cording to Bortkiewicz’s theorem leads to expenditure weights depending on prices �pp01
(and in the case of PLE/PP also to a sort of reciprocal price relatives p0 �pp01= ) with no plau-

sible interpretation,
PLE0t
PL0t

� 1 ¼
P qt

q0
�QLE

0t

� �
p1
�pp01

� �YY1

� �
�ww

QLE
0t

�YY
with weights

�ww ¼ �pp01q0P
�pp01q0

and �YY1 ¼
P

p1q0P
�pp01q0

, and

PLE01
PP01

� 1 ¼ QL
01

QLE
01

� 1 ¼
P qt

q0
�QLE

0t

� �
�pp01 � �YY2

� �
�ww

QLE
0t

�YY
where �YY2 ¼

P
p0q0P
�pp01q0

is a kind of reciprocal price index. It appears more reasonable to study the relation PL/PLE

– 1 (and accordingly PP/PLE – 1) instead of PLE/PL – 1 (analogous to (16)). This will at least
in the case of PP/PLE – 1 yield more meaningful weights representing now empirical ex-
penditure shares p0q0/R p0q0, which in turn allows a comparison of the result with the
well known formula for the bias PP/PL – 1.

PL01
PLE01

� 1 ¼ QLE
01

QP
01

� 1 ¼ 1

QP
01
�YY

X q1
q0

�QP
01

� �
�pp01
p1

� �YY3

� �
p1q0P
p1q0

ð16aÞ

where �YY3 ¼
P

�pp01q0P
p1q0

¼ 1
�YY1

and

PP01
PLE01

� 1 ¼ QLE
01

QL
01

� 1 ¼ 1

QL
01
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X q1
q0

�QL
01

� �
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� �YY4

� �
p0q0P
p0q0

ð17aÞ

where �YY4 ¼
P

�pp01q0P
p0q0

¼ 1
�YY2

. and this equation can be compared to the well-known equa-
tion

PP01
PL01

� 1 ¼ 1
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01P

L
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�QL
01

� �
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and a formula analogous to (16a) can also be established by the lesser-known equation
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� 1 ¼ 1
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� �
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p1

� 1
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; ð19aÞ
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so that we may compare (17a) to (19), or �YY4toP
L
01, or (a bit less impressive because of

different weights) �YY3 ¼
P

�pp01q0P
p1q0

¼ 1
�YY1

to

P
p0q0P
p1q0

¼ 1

PL01
in (16a) and (19a).

Moreover it should be borne in mind that the terms
�pp01
p0

¼ q0
q0 þ q1

þ q1
q0 þ q1

� p1
p0

in (17a)

are simply linear transformations of the price relatives p1/p0 and the structure of �YY4 is

similar to that of PL01. Likewise
�pp01
p1

¼ q1
q0 þ q1

þ q0
q0 þ q1

� p1
p0

� ��1

in (16a) may be re-

garded as linear transformations of reciprocal price relatives and the corresponding in-
dices �YY3 in (16a) and 1

�
PL01 in (19a) as reciprocal price indices.

As is well-known, according to (19) we expect PL to exceed PP price relatives and quan-
tity relatives are negatively correlated. In this case linear transformations �pp01 p0= of price
relatives will also correlate negatively with quantity relatives, so that we expect PP 5 PLE

just like PP 5 PL. We may also conclude that the negative correlation between p1/p0 or
�pp01 p0= and the q1/q0 amounts to a positive correlation between the reciprocal (trans-
formed) price relatives and the quantity relatives so that we will have PL 4 PLE just
like PL 4 PP. Hence there are good reasons to assume that Lehr’s price index (PLE)
lies within the bounds of Paasche (PP) and Laspeyres (PL), such that PP 5 PLE 5 PL

(or, less likely, PP 4 PLE 4 PL).
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für Nationalökonomie und Statistik 16: 315-340.
Ivancic, L., W.E. Diewert, K. J. Fox (2011), Scanner Data, Time Aggregation and the Construc-

tion of Price Indexes. Journal of Econometrics 161: 24-35.
Jastram, R.W. (1951),Willard Phillips, A Predecessor of Paasche in Index Number Formulation.

Journal of the American Statistical Association 46: 124-126.
Jevons,W.St. (1865), On the Variation of Prices and the Value of Currency since 1728. Journal of

the Royal Statistical Society 28: 294-320.
Knibbs, G.H. (1924), The nature of an unequivocal price-index and quantity-index. Journal of

the American Statistical Association 19: 42-60, 196-205.
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Summary

The paper is a contribution to the special issue “150 years Journal of Economics and Statis-
tics”. The starting point is a series of articles on the nature and the history of the German
Zollverein by Gustav Fischer in the early volumes of the Journal. Both the perception of
the Zollverein and the economics of preferential trade are traced over time. The focus is
on the analogies between the Zollverein and the European Community and on the expansion
of the Zollverein in view of the modern theory of sequencing in forming a trade bloc.

1 Introduction

When Viner (1950) wrote his seminal study The customs union issue, the topic was
widely discussed and there were various plans for economic integration, but no notable
customs union existed at that time. The main historic example of a customs union of
sovereign states was the German Zollverein, a union of most German states realising
free trade among each other and having a common tariff system applied to imports
from outside countries from 1834–18711. The early volumes of the Jahrbücher für
Nationalökonomie und Statistik contain a series of articles on the nature of a customs
union based on the history of the German Zollverein authored by Gustav Fischer (1864,
1866, 1867).

In contrast to the situation in 1950, the number of customs unions and free trade areas
has recently exploded, and nearly 300 of such preferential trade agreements (PTAs) are
currently in force andmanymore are negotiated or in the stage of planning (WTO 2011).
Accordingly, research on preferential trade has increased, and the WTO World Trade
Report 2011 focuses on PTAs as a special theme. The increase of PTAs is often referred

* I thank two anonymous referees for helpful comments which have improved the paper. Moreover,
I am grateful to Marcus Müggenburg of the Archive of the Friedrich Schiller University Jena for
providing me with information on Gustav Fischer.

1 The Zollverein was reformed in 1866/67, and after German unification in 1871, the German Reich
was in charge of trade policy, although the Zollverein treaties formally remained in force.
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to as regionalism, a term that is common but not precise, as countries forming a PTA
need not necessarily be geographically close to each other.

This contribution to the anniversary issue of the Jahrbücher aims at linking Fischer’s
(1864, 1866, 1867) arguments developed in view of the Zollverein to the modern
discussion of preferential trade agreements. After introducing Gustav Fischer and his
articles in section 2, both the perception of the Zollverein and the literature on the
economics of preferential trade are traced over time. Since there exist excellent surveys
on the literature of regionalism since the seminal book of Viner (1950), the survey
focuses on early discussions and in particular on the recent theory of sequencing
when forming a trade bloc, which will subsequently be applied to the Zollverein.

Corresponding to Fischer’s contributions, two topics are selected to be discussed in more
detail. The Zollverein, which preceded the political unification of Germany, has long
been discussed as a model for the European Community. Section 4 takes up this point
in view of Fischer’s second article which deals with the nature of a customs union and the
institutions of the Zollverein. Fischer’s first article contains a history of the Zollverein
which emphasises the sequence of accession and often points out how the joining of one
state affected the situation of others and their decision and eventual negotiations to join
the Zollverein. Thereby, Fischer’s work is related to the modern theory of sequencing,
that includes Baldwin’s (1995) domino theory and the theory of negotiating free trade by
Aghion et al. (2007). In section 5, the history of forming and expanding the Zollverein is
recapitulated in view of the modern theory, making use of recent work of Ploeckl (2010).
Moreover, possible domino effects in the Cobden-Chevalier network of bilateral
commercial treaties in the nineteenth century are briefly discussed. Finally, section 6
concludes the paper.

2 Gustav Fischer and the Zollverein

2.1 Gustav Fischer and his articles

The starting point of the paper is a discourse written by Gustav Fischer in the first vo-
lumes of the Jahrbücher für Nationalökonomie und Statistik with the title “Ueber das
Wesen und die Bedingungen eines Zollvereins” (On the nature and the conditions of a
customs union), published between 1864 and 1867. Gustav Fischer2 (1803–1868) stu-
died law and political sciences (Rechts- und Staatswissenschaften) in Jena andGöttingen,
and he became professor at the University of Jena3 in 1834. He was one of the two foun-
ders of the Department of Political Sciences (Seminar für Staatswissenschaften)4 at the
University of Jena in 1850 and one of its two directors. From 1860 onwards, the second
director was Bruno Hildebrand (1812–1878), the founder and editor of the Jahrbücher.
In 1848/49, bothGustav Fischer and BrunoHildebrand, who at that time was a professor
at the university of Marburg, were members of the Frankfurt national assembly.

2 The information on Gustav Fischer was provided by Marcus Müggenburg of the Archive of the
Friedrich Schiller University Jena.

3 Both Jena and Buttstädt, the town where Gustav Fischer was born, belonged to the Duchy of
Saxe-Weimar-Eisenach, which was one of the Thuringian principalities.

4 On the ground of this experience, Fischer (1857) advocates the formation of departments of
political sciences. According to Fischer, the “Staatswissenschaftliche Seminar” in Jena was the
only one at a German university at that time.
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Professor Gustav Fischer should not be confused with the founder of the Gustav Fischer
Verlag in Jena, who wasmore than 40 years younger (1845–1910) and born in Hamburg.
After 1953, the Jahrbücher were published in the Gustav Fischer Verlag, which by that
time had moved to Stuttgart.

The German Zollverein was formed in 1834 as a true customs union of German sover-
eign states. It had predecessors, and it gained in members in the course of time. Prussia
was the dominant country, always having more than 50% of the population of the Zoll-
verein. Eventually, the German Reich was formed in 1871 and the central government
became responsible for trade policy.

In his articles, Gustav Fischer aims at investigating the nature and the conditions of a
customs union in general, as in spite of the extensive literature on the German Zollverein
existing at that time, this question had hardly been discussed (Fischer 1864: 317 f.). His
discourse consists of two articles, each of which appeared in two parts in different issues
and the second one even in two different volumes of the Jahrbücher. Altogether, the
articles have more than 250 pages, which amounts to the size of a book.

The first article has the subtitle “Die Idee eines deutschen Zollvereins und ihre Ausfüh-
rung geschichtlich entwickelt” (The idea of a German customs union and its implemen-
tation considered historically, vol. 2, 1864, 317–385 and 397–432) and contains a
thorough treatment of the genesis of the German Zollverein and its development, in
particular its various enlargements. In his introduction, Fischer (1864) points out
that customs unions had only emerged among German states in the nineteenth century,
and hence such a historical part of the discourse is worth the effort to understand the
nature of a customs union. Indeed, in a review on new publications about the Zollverein
in the Preussische Jahrbücher (1865), Fischer’s (1864) article is described as a valuable
and clear contribution, that is the first complete history of the Zollverein written with
large conscientiousness and exhaustive use of all published sources.

The subtitle of the second article is “Das Wesen eines Zollvereins und der Unterschied
desselben von anderen Arten der Zollgemeinschaft unter mehreren Staaten” (The nature
of a customs union and the difference to other kinds of customs communities among
several states, vol. 7, 1866, 225–304, and vol. 8, 1867, 252–350). This article charac-
terises and discusses the concept of a customs union (Zollverein) and distinguishes it
from other kinds of common customs areas, namely a common tariff system within a
federal state and a customs accession (Zollanschluss), where one state joins a customs
area without receiving a vote on the future development of the tariff system. In the
discussion on the Zollverein, there had been confusion on these concepts, and Roscher
(1870: 207) writes that it is the merit of Fischer (1866) to be the first to discuss the dif-
ference between a customs union and a customs accession.

Fischer intended to write a third article on the conditions for the formation and the
viability of a customs union, as announced in the title of the series. Moreover, he wanted
to write on the role of Austria and to explain the distinction of a customs union from a
customs area in a federal state in more detail. He could not finish this third article due
to his death in March 1968. A fragment of the intended article was published in the
Jahrbücher posthumously in the same year. In Fischer (1868), he points out that a
common tariff of the North American states was only introduced with the Federal
Constitution in 1789.

The United States were one example for the observation that a customs community had
never existed in a confederation of states, but had only been realised when the confed-
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eration was transformed into a federal state (Fischer 1867: 281). This argument was
well-known and is already contained in List (1841): “All examples which history can
show are those in which the political union has led the way, and the commercial has
followed” (cited from Viner 1950: 95, who lists a number of examples and provides
a comprehensive discussion).

3 Literature on the Zollverein and on Preferential Trade

3.1 The perception of the Zollverein

In particular the first of Fischer’s two articles had some immediate impact. Fischer’s
article inspired Aegidi (1865) to write a detailed study on the history of the run-up
to the Zollverein, which in turn was reviewed by Fischer (1865) in the Jahrbücher in
an article of 40 pages length. Fischer assessed large parts of Aegidi’s book as good.
But there was a dispute on the statement of Aegidi (and several Prussian authors)
that already at the time of the Prussian customs reform in 1818, Prussia had the plan
of founding a German customs union – an opinion that Fischer considers as being absurd
(Fischer 1864: 342 footnote; 1865: 383 ff.), and he is supported in his view by Roscher
(1870).

Weber (1869) refers to Fischer (1864), which he calls an excellent article, many times
in his book on the Zollverein. The interest in the Zollverein in the late 1860s is also
reflected in several reviews of the literature on the Zollverein and of its publications
in the Jahrbücher (e. g. Jahrbücher 1868). Weber’s book is reviewed in 1870.

At that time, there had been debates on various aspects of the Zollverein since its found-
ing with a variety of different views. Hahn (1982: 13–14) points out that the bulk of the
present-day patterns of interpretation of the Zollverein already emerged in the contem-
porary discussion. However, most of this knowledge sank into oblivion rapidly after
1866 (Hahn1982). After the political unification of Germany in 1871, the view that
the Zollverein was a vehicle for achieving national unity dominated for decades, and
Viner (1950: 98) still took it for granted “that Prussia engineered the customs union
primarily for political reasons, in order to gain hegemony or at least influence over
the lesser German states.”. However, the simplifying picture that the Zollverein from
its beginning had the aim of national unification is meanwhile attributed to Prussian
historiography represented in particular by Treitschke (1897), which interprets the Zoll-
verein ex post based on the result of German unification. Wolfram Fischer (1960) points
out that it was economic and financial interests fromwhich the Zollverein originated. He
concludes his case study on the Zollverein stating that “To-day we are in a better position
than the generations before us to see it (the Zollverein) in its proper perspective: not as
the glorious beginning of a glorious history, but as a system of expedients set up to meet
urgent needs.” Similar reasonings can be found in Henderson (1981), Hahn (1982) and
Dumke (1984).

At the end of the 19th and the beginning of the 20th century, economists’ research inter-
est in the Zollverein remained limited. Preferential trade was, however, discussed in the
context of commercial treaties and of the most favoured nation clause (MFN clause). The
Cobden-Chevalier Treaty between Britain and France in 1860 started a wave of bilateral
negotiations among other European states who aimed at equal market access to the con-
tracting parties. This process resulted in a network of bilateral MFN-treaties in Europe
and in fairly free trade among European countries (see section 5.4). However, towards
the late 19th century, when these treaties were renegotiated, the attitude towards more
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open trade had changed and the MFN clause started to be granted only with limitations
(WTO 2011: 49 f.). In the Jahrbücher, there are two contributions on the question of the
MFN clause, namely Grunzel (1893) and Posse (1928). Both authors refer to recent
events diluting the MFN clause and strongly advocate to include the unconditional
MFN clause into commercial treaties.

There were also ongoing discussions on the idea of forming customs unions among
European states, summarised in Pentmann (1917). After World War I, when trade
policies had become more protectionist, there existed numerous proposals and attempts
to reach preferential trade agreements or to found customs unions, but no agreements
were reached. Overviews on those plans can be found in United Nations (1947), Viner
(1950) and Machlup (1977). Henderson (1966) covers plans to found customs unions in
Central Europe from 1840-1940. The Jahrbücher contain an article by Zwiedinek-
Südenhorst (1926), who discusses and advocates a German-Austrian customs union.

The interest in the Zollverein itself increased again when the 100th anniversary of its
founding approached. In 1927, the Friedrich-List-Gesellschaft took the initiative to
prepare an edition of documents of the founding of the Zollverein covering the years
1815–1834, which appeared as Eisenhart Rothe et al. (1934). In the Jahrbücher,
Zwiedinek-Südenhorst (1935) reviews this edition and in particular the introduction
written by Oncken. Both Oncken and Zwiedneck-Südenhorst keep some distance
from the Prussian historiography, but the discussion sticks to the question on who de-
serves the merit of being the creator of the Zollverein – Prussian statesmen or Friedrich
List or who else. Fischer (1864: 341) considers the Badian statesman Nebenius as the
intellectual father of the Zollverein (see section 4).

A differentiated and more sober interpretation of the Zollverein was presented by Hen-
derson (1939)5. His well-founded study is based on a large amount of material, including
the edition of Eisenhart Rothe et al. (1934), own research in archives in Vienna and
London and also the above-mentioned book by Weber (1869), which he cites several
times as a general reference. Henderson (1939: 94) also cites Fischer (1864), albeit
only with a translation of the short description of the night of the January 1, 1834,
when the Zollverein came into effect.

Viner’s (1950) book on The customs union issue is mainly known for its contribution to
the theory of customs unions (see section 3.2), but it also covers historical and political
aspects. Viner often refers to the Zollverein since “the German Zollverein was the pio-
neer and by far the most important customs union, and generalisations about the origin,
nature and consequences of unification of tariffs tend to be basedmainly or wholly on the
German experiment” (page 97). The book contains a bibliography on customs unions,
which contain the articles of Gustav Fischer (1864, 1866, 1867) in the Jahrbücher, but
they are not directly cited6.

Interest in the Zollverein revived in the context of the beginning European economic
integration. An early contribution that explicitly refers to the Zollverein as a model
for European integration is Schmölders (1954), followed by Fischer (1960), Henderson

5 There are two more editions of Hendersons book, which are actually reprints. The second edition
was published in 1959, and a third edition appeared in 1984, the year of the 150th anniversary of the
German Zollverein. Together with Hahn (1984), Henderson’s book is still the standard history of
the Zollverein.

6 The same applies to the books by Aegidi (1865) and Weber (1869) and to the article of Roscher
(1870).
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(1981) andDumke (1984). Some analogies and differences of the design of the Zollverein
and the European Economic Community will be considered in section 4. In the preface to
the second edition of his book on the Zollverein in 1959, Henderson briefly discusses
what can be learnt for the European Common Market. One aspect he emphasises is that
the “German experience of the nineteenth century shows that the successful working of a
customs union does not require member states to be of approximately equal size or to
have reached the same stage of economic development”. The post-war discussion on
European integration is, however, not reflected in the Jahrbücher and there are no
articles on this question7. The same is true for the evolving theory of customs unions
briefly discussed in the next subsection, and none of the books by Viner (1950), Balassa
(1962), Meade (1955) or Machlup (1977) was reviewed in the Jahrbücher. Finally,
Dumke (1981, 1994) introduced a new assessment of the economic effects of the Zoll-
verein, estimating them to have been quite small, which implies that also its relevance for
industrialisation was limited. His interpretation of the Zollverein is that the primary
reason for its formation was tariff revenues, based on economies of scale in tariff
administration in a larger customs area. Moreover, those revenues were received without
consent of the parliaments, which was an advantage for the reigning monarchs.

The Zollverein remains a classical example for a customs union of several sovereign
states, and recently Baldwin (2006) has referred to the Zollverein as an example for
his theory of domino effects (see section 5).

3.2 The economics of regionalism

The theory on preferential trade agreements (PTAs) is generally considered to begin with
Viner (1950), who introduces the concepts of trade creation and trade diversion and
shows that the welfare effects for the participating countries are generally ambiguous.
Viner’s book is on The customs union issue, but the effects of trade creation and trade
diversion do not only apply to customs unions but to preferential trade in general,
whenever a country imposes lower tariffs on goods of the contracting parties than on
goods of other countries.

According to the rules of the GATT, reciprocal PTAs must take the form of free trade
areas or customs unions. However, historically PTAs did not introduce free trade among
the contracting parties, but commercial treaties in general only determined to lower
tariffs for certain goods produced in the partner countries (e. g. the treaties of the
Cobden-Chevalier network briefly discussed in section 5.4). Nevertheless, part of the
literature formulates the economics of preferential trade refering to customs unions,
regardless of whether the results apply only to customs unions or hold more generally.

Early contributions

Pomfret (1988, chapter 6) discusses some contributions written earlier than Viner
(1950), stating that some of them recognise the possibility of trade diversion already,
but none of them spells out the consequences for the welfare effects of forming a customs
union. However, O’Brien (1976) tracks the notion that due to trade diversion, prefer-
ential trade agreements may be harmful to the participating countries back to Adam
Smith, who opposed the Methuen Treaty between England and Portugal signed in

7 The register of the years 1929–1985 of the Jahrbücher contains only two entries for “European
Community”, which refer to very specialised problems.
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1703. O’Brien also reports discussions on whether the Cobden-Chevalier Treaty in 1860
was beneficial to England or not, in which the relative amount of trade creation and trade
diversion involved in the treaty was an issue8. Trade diversion was sometimes also
mentioned in the context of the Zollverein. Dumke (1981: 262) points out a discussion
carried out in newspapers and reported in the Zollvereinsblatt (1846) in which it is
argued that the southern German states suffer from trade diversion, as Prussia and
Saxonia have displaced France and England as a supplier of manufactures. O’Brien
(1976: 551 f.) recalls that England regarded the Zollverein at first with suspicion fearing
exclusion from the markets, but after some years a number of British writers acknowl-
edged that the external tariffs of the Zollverein were sufficiently low to make it mainly
trade-creating.

However, this knowledge on preferential trade and on the possibly dominating welfare
effects of trade diversion sunk into oblivion (similar to the variety of approaches of inter-
preting the Zollverein), and “the early twentieth-century literature is disappointing”
(O’Brien 1976: 541 f.). Before Viner’s book was published in 1950, it was generally
believed that preferential tariff reductions are better than no tariff reductions and are
always beneficial to both countries involved, being possibly harmful only for third
countries. This is true in spite of the fact that Viner (1931) had already published
on the topic. For example, Haberler (1933, chapter 20.5) denies Viner’s conclusions
(see also Viner 1950: 53, footnote 12).

Traditional and current theory

Viner’s (1950) formulation of the concept of trade creation and trade diversion inspired
a comprehensive literature on the theory of preferential trade. As there are excellent
surveys on the theory of customs unions and regionalism, for instance Krauss (1972),
Panagariya (2000) and WTO (2011), its development is only sketched very briefly.
In the 1950s, the discussion was particularly vivid, and a comprehensive bibliography
can be found in Balassa (1962).

Traditionally, the static effects of a customs union, consisting of trade creation, trade
diversion and terms of trade effects, and dynamic effects emerging from an increased
market, are distinguished. The latter comprise economies of scale internal to the
firm, external economies of scale, fiercer competition and reduction of risks and uncer-
tainty from foreign transactions (Kreinin 1964). The theory has also been extended
to analyse the effects on outside countries, and the growing incentive to impose tariffs
on imports from third countries according to the optimal tariff reasoning as the customs
area becomes larger.

Since the 1990s, the focus of the literature has shifted to another kind of dynamics,
namely the effects of forming preferential trade agreements on the global trading system.
A first question is, whether PTAs hamper or foster multilateral trade liberalisation,
whether PTAs are stumbling blocs or building blocs to reaching global free trade, as
Bhagwati (1991) has formulated it. Jagdish Bhagwati is the most prominent economist
who see the growing regionalism as a threat to the multilateral process (see e. g. Bhag-
wati/Panagariya 1996 and Bhagwati 2008). The main representative of the opposite view
that PTAs are building blocs on the way to world-wide free trade is Richard Baldwin
(2006).

8 O’Brien (1976) in particular refers to McCulloch, a Scottish economist who lived from 1803–1864.
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A further question is how the recent wave of new preferential trade agreements can be
explained, leading to theories of endogenous formation of PTAs. Brief surveys of this
literature are contained in Egger and Larch (2008) and Baldwin and Jaimovich
(2012). Part of the literature deals with the question of sequencing in forming and
expanding trade blocs. As the theory of sequencing will be applied to the Zollverein
in section 5, it is explained in more detail in the next section. Endogenous formation
of PTAs in the historical context of the nineteenth century is considered in Pahre
(2008).

3.3 Sequencing in forming a trade bloc

Domino theory

When explaining the growing regionalism and the expansion of existing preferential
trade agreements, Baldwin (1995) argues that there is kind of a domino effect. Both
the enlargement and the deepening of integration of a trade bloc change the situation
for the outsiders, who may be induced to apply for membership. Thus there is a
feed-back effect, which can be explained by trade diversion. When a preferential trade
area grows, third countries will be affected by additional trade diversion and joining
the trade bloc becomes more attractive. If becoming a member of the trade bloc is
not feasible – for political reasons or because the union countries do not admit the
country – a free trade agreement with other countries could become more attractive
(Egger/Larch 2008). Classical examples for the latter are the founding of the EFTA
in 1960 in response to the EEC (Kreinin 1960) and the Tax Union in nineteenth century
Germany (see section 5).

Baldwin formalises his idea of a domino effect by analysing the incentive for outsiders to
seek entry. He combines a version of the model that Krugman (1991) uses in investigating
economic geography issues with the political-economy (protection-for-sale) model of
Grossman and Helpman (1994). Countries are symmetric economically, but potential
entrants differ in political resistance to membership in the trade bloc. Countries with
larger non-economic costs of entry require a larger economic advantage to seek acces-
sion. The initial equilibrium is characterised by the feature that the economic benefit
of being in the trading bloc of the marginal member equals its political costs. Baldwin
assumes an exogenous shock disturbing the equilibrium, and gives the European single
market initiative as an example. The advantages of joining the trade bloc increase by
the shock, and according to the political economy model firms in the outside country
at the margin will lobby for entry. The enlargement increases the benefits of membership
for the remaining outsiders which may now offset political costs for the next potential
member. Thus a domino effect emerges, which may lead to a new equilibrium size of
the trade bloc or to global free trade. Of course, the basic idea of the model can be applied
to other asymmetries of the countries, as e. g. different economic situations or different
size.

Panagariya (2000) points out two criticisms of the model. A first limit is that trade bar-
riers are modelled as iceberg transport costs, thus the revenue aspect of tariffs is not
considered. Secondly, Baldwin assumes that insiders admit every country that wants
to join and does not consider whether insiders have an incentive to block entry. Baldwin
only looks at the demand side of joining a trading bloc and neglects the supply side.
Moreover, it can be critised that an exogenous shock is necessary to begin the process
of expansion.
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The domino theory has been tested empirically by Sapir (2001) and more recently by
Baldwin and Rieder (2007), Egger and Larch (2008) and Baldwin and Jaimovich
(2012) for the current regionalism and by (Lampe 2011) for the nineteenth century.
These studies use long series of country pair data and all find some support for the
domino theory. In the interpretation of the results it has to be watched out, however,
that joining a trade bloc and forming a new bilateral preferential trade agreement is
not the same (Baldwin/Jaimovich 2012).

Negotiating free trade

Aghion et al. (2007) also tackle the question of sequencing, but they do not only take
the perspective of potentially acceding countries, but consider both the demand and
the supply of joining a trade bloc. They assume that a leading country can negotiate
on forming a free trade area with the other countries. The leading country has the choice
whether to negotiate at all and with whom to negotiate, and it may bargain sequentially
or multilaterally. In the negotiations, it makes “take it or leave it” offers. Aghion et al.
model a transferable-utility game (meaning that some kind of side-payments or conces-
sions are possible) with three countries.

Two concepts turn out to be crucial: Grand coalition sub-additivity and coalition extern-
alities. Grand coalition sub-additivity means that regardless which coalition structure
prevails, the sum of the payoffs is lower than in a world with global free trade. Coalition
externalities occur, when forming a free trade area has effects on the payoff of the outside
countries, which are usually thought of to be negative, but which may also be positive.
As long as grand coalition sub-additivity holds, global free trade will be realised in
equilibrium. In this sense, preferential trade agreements are neither stumbling blocs
nor building blocs of multilateral liberalisation. With grand coalition superadditivity,
the structure of coalition externalities only determines, whether the leading country
prefers to negotiate sequentially or multilaterally. If there are coalition externalities
in at least one of the follower countries, the leader prefers sequential bargaining. The
reason is that the offer to a country that is negatively affected by a free trade agreement
of the other two countries may be lower than in a multilateral negotiation.

The condition of grand coalition sub-additivity is satisfied in many trade models, when
countries aim at maximising welfare. It may cease to hold, however, when there are
political costs of joining a trade bloc or if the payoff function of the government is
not welfare, but corresponds to a different political objective, which may be influenced
by special interest groups or – as may be relevant for the Zollverein – may focus on tariff
revenue. In this case, the process of negotiating need not lead to global free trade, and in
the model of Aghion et al. (2007), PTAs may both be building blocs or stumbling blocs
for global free trade. As it is well developed on which assumptions and conditions the
results depend on, the brief remark by Baldwin and Jaimovich (2012) that Aghion et al.
(2007) “show that almost anything can happen” does not describe the contribution
adequately.

In section 5, the history of the Zollverein is discussed in view of the theory of sequencing.
To apply the theory of negotiating of Aghion et al. (2007) to the German Zollverein,
Ploeckl (2010) generalises some results to the case of more than three countries.
Generally, when the leading country has decided to bargain sequentially, countries whose
accession will have strong negative externalities on the other potential member countries
will be likely to be early in the sequence. Such an order of bargaining makes negotiations
a better deal for the leading country.
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4 On the nature of a customs union

In his second article, Gustav Fischer (1866, 1867) thoroughly characterises the nature of
a customs union (Zollverein) and distinguishes it from other kinds of common customs
areas. To this end, he refers to the terms of the Zollverein, of the Bavarian-Wuerttemberg
customs union and the Tax Union (see section 5). He both considers issues which he
assesses to be essential for a customs union and issues that seem desirable for the
free movement of goods, but are not constituting for a customs union. Starting from
some key points made by Fischer, this section discusses some analogies and differences
in the institutions and the functioning of the Zollverein and the European Community.

Fischer distinguishes a customs union from a common tariff system within a federal state
and from a customs accession (Zollanschluss)9, where one state joins a customs area and
participates in the tariff revenues without receiving a vote on the future development of
the tariff system10. Today’s distinction between a customs union and a free trade area is
not focussed on, but Fischer (1866: 244 ff., footnote 36) discusses plans to ensure the free
movement of goods without a common customs system in a five-page footnote. His
judgement is that such a system is not practical.

Fischer (1866: 303) defines a customs community (Zollgemeinschaft or Zollverband) as
“an association of sovereign states contracted for a limited period to ensure free move-
ment of goods by a common system of border tariffs and to share the tariff revenues
commensurately”11. This definition is close to what nowadays is called a customs union
(Viner 1950: 5). The only difference is that Fischer emphasises that the agreement should
be for a limited time (see below). Viner (1950: 7 ff.) attributes this definition to Cavour in
1857 in an exchange of diplomatic notes with Austria12. However, Fischer (1864: 340)
refers to a memorandum of Friedrich Nebenius written already in 1820, in which for the
first time the nature of a customs union was developed and its feasibility was shown
(later published as Nebenius 1833).

As already mentioned above, Fischer distinguishes between a customs union and a
customs accession. Therefore, he regards two additional features as belonging to the
definition of a customs union. First, all changes in tariffs have to be decided unanimously,
giving each member a veto, and second, the members keep their independent customs
administration. Indeed, the central administration of the Zollverein was a small office in
Berlin. As Henderson (1981: 502) puts it “in no way does the European Economic
Community differ more from the Zollverein than in the size of its civil service”.

Moreover, Fischer considers a limited time period for the agreements as essential for the
nature of a customs union13, as a treaty for an unlimited time would be incompatible
with the sovereignty of the member states. Otherwise some sovereignty would be sur-
rendered to the union forever, which would only happen if the members formed a federal

9 There have been many German terms for customs unions and variants thereof, and the exact use of
them is ambiguous. The translation “customs accession” follows Viner (1950: 83).

10 Customs accessions in this sense took place, when the small enclaves joined the Prussian customs
system between 1819 and 1829. A present-day example is Turkey, which in the customs union with
the European Union does not take part in the determination of the EU trade policy.

11 The quotations from Fischer’s articles were translated by the author.
12 Austria had a commercial treaty with Sardinia ensuring reciprocal most-favoured-nation treatment

with the exemption of a “complete customs union”. Cavour argued on the side of Sardinia, that the
customs union between Austria and Modena was not complete.

13 At the beginning in 1834, the contract period of the Zollverein was eight years, and it was twelve
years afterwards.
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state with a common customs system, which would make the customs union redundant
(Fischer 1867: 346 f.). Nevertheless, Fischer assumes that an exit from a customs union
would hardly actually happen. The requirement that exiting the union has to be possible
seems noteworthy in view of the fact that in the European Union the right to withdraw
was only introduced in the Treaty of Lisbon in 2009. It is also interesting in view of the
current discussion on Greece in the European Monetary Union, for which there are no
rules for a possible exit.

Fischer (1867: 256 ff.) understands the difficulties emerging from giving a veto to each
member of the union, and discusses the veto (and proposals to change that rule) in length.
However, the right to veto is indispensable for him. One reason he gives – besides the
sovereignty of the members – is that the administration of a state would not conscien-
tiously conduct a law, which was imposed on it by majority vote and to which it had not
agreed voluntarily. Henderson (1981) uses the same reasoning referring to the European
Economic Community and points out that for a long time votes were made only unan-
imously although the Council of Ministers formally could decide by qualified majority.
“But there was nomeans by which amember of the Community could be forced to accept
a decision by a ‘qualified majority’. In practice it was necessary to secure a unanimous
vote ...” (Henderson 1981: 496).

In the Zollverein, however, the right to veto a decision and the limited duration of the
agreements were linked, and the possibility to exit mitigated the problems emerging from
vetos. If a decision was vetoed by one or more states, Prussia could wait until the renewal
of the treaties, and the other states had the choice of accepting the change or leaving the
Zollverein. Prussia acted like this several times, and in practice, a threat to use the veto
could only delay decisions for some years (Henderson 1981: 495; Fischer 1867: 338 ff.).
Two examples will be given in section 5.3.

Fischer (1866) also discusses issues that are not essentials of the customs union, but that
in modern terms would refer to measures ensuring the functioning of the internal market.
For instance, within the Zollverein, a harmonisation of weights and measures took place,
and there was also a reform of coinage. Moreover, similar commercial laws are desirable
within a customs union, and the treaties of the Zollverein expressed the intention to
move in that direction, which however did not happen (page 294 ff.). Moreover, Fischer’s
discussion on the desirable harmonisation of indirect taxes resembles very much the ar-
guments in the lead-up to the internal market of the European Union before 1992 (page
277 ff.). The only excise tax that was unified within the Zollverein and jointly collected
was the tax on beet root sugar. It was introduced in 1841, since the tariff revenue from
imported cane sugar had fallen, and the tax rate was increased several times until 1858 to
ensure that the revenue replaces the loss in tariffs (page 283 f. including footnote 76).

The taxing of sugar illustrates that in the Zollverein, tariffs were to a large extent fiscal
tariffs14. Henderson (1981: 503) highlights the fiscal aspect of tariffs by pointing out that
“In Prussia for example, just before the establishment of the Zollverein, the revenue from

14 Note, however, that most European countries introduced fiscal policies for developing their own
sugar production during the nineteenth century, combining tariffs, taxes, and direct and indirect
subsidies for transportation, production or export. In 1864, France, Belgium, the Netherlands
(the greatest exporters) and Great Britain (the largest importer) agreed upon a Sugar Convention
limiting export subsidies. The Brussels Convention of 1902 was signed by a larger group of coun-
tries including Germany. The Sugar Convention is an early example of multilateralism. For details
see Moura Filho (2006). The German sugar tax was abolished only when the European Single
Market was introduced in 1992.
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customs duties was a little over 40 per cent of total revenue.” ForWolfram Fischer (1960:
67), the intended purpose in levying tariffs is one of the major differences between the
Zollverein and the European Community. Whereas in modern times, tariffs are intro-
duced to protect industries, in the nineteenth century, the revenue aspect was dominant.
In the Zollverein, tariffs were mainly levied on mass consumption goods, such e. g. cof-
fee, tea and colonial food stuff. After a comprehensive reasoning based on data on the
Zollverein, Dumke (1994: 22) concludes “that the tariff ... of the Zollverein ... was
primarily a tariff for revenue”. These results are in line with Fischer (1866: 251 ff.),
who also emphasises the relevance of tariff revenue after discussing both protective
and fiscal tariffs.

5 Sequencing in the Zollverein

Among the examples Baldwin (2006, footnote 13) gives for domino effects in forming a
trade bloc, he also refers to the Zollverein and cites Viner (1950, chapter V.3). Explaining
the foundation and expansion of the Zollverein is indeed a relevant application of the
modern theory of sequencing in forming customs unions. However, the cited chapter in
Viner’s book only contains a brief summary of the history of the Zollverein based on
Henderson (1939) as a principle source. These authors mostly explain why and in
what order the German states would request to join the Zollverein, thereby looking
at the demand side of membership. Ploeckl (2010) adds the aspect of supply of member-
ship applying a generalised model of Aghion et al. (2007) to the Zollverein (see section
3.3.). He analyses how the structure of negative externalities explain which sequence
Prussia as the leading country chose for the negotiations. Moreover, he points out
that the negative externalities explain why Prussia did not opt for multilateral negotia-
tions and in general only negotiated with the other states one by one. Negative extern-
alities can for instance emerge from trade diversion and subsequent fall in trade volume
and a loss in tariff revenue. Revenues may also be affected by the diversion of trade routes
and thereby falling transit duties.

Many German states resisted to join the Zollverein in spite of financial and economic
advantages of membership, because they feared to lose their sovereignty. This resistance
can be interpreted as reflecting non-economic costs of membership as in the model of
Baldwin (1995), and such costs would enter the pay-offs in the approach of Aghion
et al. (2007).

The negative externalities, i. e. the worsening of the economic situation of the outsiders
due to an accession of a state to the Zollverein, are already discussed by Fischer (1864),
and his formulations describing the history of the Zollverein contain many elements of
domino effects. Hence there is another example where the basic notion of a modern pat-
tern of interpretation of the Zollverein already existed in the 1860s. In the following, the
history of the Zollverein focussing on the sequencing of the accession of the German states
is summarised, accentuating both Fischer’s work and the contribution of Ploeckl (2010)15.

15 A map of the Deutsche Bund (German Confederation) showing the German states in 1818, which
may be helpful in following the arguments, can be found on http://commons.wikimedia.org/wiki/
File:Deutscher_Bund.png or at the server for digital historical maps of the Leibniz Instiute for
European History Mainz (IEG), http://www.iegmaps.de/mapsp/mapd820.htm. Note that Prussia
consisted of a western and an eastern part that had no connection. Moreover, Series 4 of
IEG-MAPS contains maps on the economic unification of Germany 1828 to 1901, including the
area of the Zollverein at different dates, http://www.ieg-maps.uni-mainz.de/map4.htm.
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In addition, Austria’s relation to the Zollverein and its vain attempts to join it are
discussed in section 5.3, and section 5.4 considers possible domino effects in the
Cobden-Chevalier network.

5.1 The lead-up to the Zollverein

Often, the first important date mentioned in the history of the Zollverein (not yet refer-
ring to the formation of a customs union) is 1818, when Prussia introduced a new border
tariff system. Not only Germany was splintered into 38 sovereign states, but also Prussia
was no uniform customs area. Before 1818, tariffs were not collected at the border, but
customs duties were instead levied at places such as town gates, bridges, roads, crossings
and the like. According to Fischer (1864: 329), there were 60 different systems of tariffs
and excise taxes in Prussia, excise taxes were levied on 2775 different products, and there
were import and export prohibitions. Trade within Prussia was impeded, revenues were
low, administration costs high and smuggling was widespread. The new tariff law intro-
duced free trade within Prussia and a tariff to be collected at the external borders.
Internal duties could only be levied when a service was rendered, as e. g. a bridge toll
(Henderson 1939: 40). The southern states Bavaria (1807), Wuerttemberg (1808) and
Baden (1812) had conducted similar reforms some years earlier already, but essentially
the Prussian tariff (with some modifications) was to become the tariff of the Zollverein
in 1834 (Hahn 1984: 12).

The first expansion of the Prussian customs area was the adoption of the tariff system by
the enclaves within Prussia – which did however not result in a customs union but were
customs accessions. To prevent smuggling from these enclaves and to simplify the ad-
ministration, Prussia treated the enclaves as if they belonged to the Prussian customs
area and levied transit duties at its borders on goods destined for the enclaves. At the
same time, Prussia offered them a share of the tariff revenue according to the share
in population when they joined the Prussian customs system. Although this offer was
financially attractive for the enclaves and in spite of the pressure imposed by the transit
duties, many enclaves resisted accession. They obviously had non-economic costs of
accession, as they were concerned about their sovereignty. The treaties with the nine
enclaves were signed between 1819 and 1830 (Fischer 1864: 354; Ploeckl 2010: 15).
Attempts in the 1820s to form a customs union among several Southern German states
failed. In 1827, the two largest of them, Bavaria andWuerttemberg, negotiated a customs
union, which came into force on July 1, 1828. Baden did not become a member, as it
wanted to keep its low tariffs. Hesse-Darmstadt was also invited to join, but it was to
become the first state which completely voluntarily entered a customs union with Prussia.

An important aim of Prussia was to connect its eastern and the western territories within
a common customs area. Hesse-Darmstadt was negatively affected by the Prussian tariff
reform, as it lacked free access to the large Prussian market. Moreover, its financial
situation was bad. Hesse-Darmstadt had approached Prussia already in 1825 to form
a commercial treaty, but at that time Prussia only wanted to negotiate jointly with
Hesse-Darmstadt and Hesse-Cassel. The latter would have linked the two parts of
Prussia but refused to negotiate for political reasons (Henderson 1939; Hahn 1984:
51). When Hesse-Darmstadt again asked for negotiations in January 1828, agreement
on a customs union was reached quickly. Fischer (1864: 357) points out that the change
in Prussia’s attitude was probably due to the formation of the Bavarian-Wuerttemberg
customs union. Hesse-Darmstadt adopted the Prussian tariff system, but retained full
sovereignty and changes in tariffs had to be agreed upon by the two member states.
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Hesse-Darmstadt benefited a lot from the customs union, as it received a share of the
tariff revenue according to its population, which amounted to substantial financial
transfers from Prussia. Moreover, the two Prussian territories were not connected by
Hesse-Darmstadt and the common border was short. Hence for Prussia, the agreement
was less profitable (Ploeckl 2010: 17).

Prussia thus entered the union with Hesse-Darmstadt in view of a future expansion of the
customs union. “Only the confident hope that further states would join this customs
union could make Prussia enter an agreement that on its own was financially more dis-
advantageous than advantageous for her” (Fischer 1864: 358). Most other German
states reacted with displeasure on the agreement. Ploeckl (2010: 17 f.) emphasises the
negative externalities on other states. The agreement between Prussia and Hesse-Darm-
stadt impeded an enlargement of the customs union between Bavaria andWuerttemberg,
and it put pressure on the other small German states around Hesse-Darmstadt.

As a reaction, several central and northern German states, among them Hesse-Cassel,
founded the Middle German Commercial Union (Mitteldeutscher Handelsverein) in
1828. Geographically, it covered the market places Frankfurt and Leipzig, the roads
to the North sea and all roads between the two parts of Prussia. As Fischer (1864)
and Ploeckl (2010) both point out, the agreement included only some minor reciprocal
facilitation of trade and some obligations referring to the maintaining and building of
roads. It was no customs union and did not even ensure free trade among its members.
The main term of the contract was that member states committed themselves not to join
any customs union without the consent of the whole Union until 1834, when the agree-
ment between Prussia and Hesse-Darmstadt expired. The objective was thus to prevent
the customs union between Prussia and Hesse-Darmstadt (and also the Bavarian-Wuert-
temberg one) from expanding. Ploeckl (2010: 18) interprets the Middle German Com-
mercial Union as an attempt to mitigate negative coalition externalities, that might arise
from further states joining the customs union with Prussia. Moreover, the Middle
German Commercial Union tried to force Prussia to negotiate multilaterally. However,
Prussia refused collective negotiations, which is in line with the theory of sequencing by
Aghion et al. (2007) and Ploeckl (2010).

Fischer (1864) and Ploeckl (2010) somewhat disagree in what the next step was. Ploeckl
considers Hesse-Cassel as the next element of the entry sequence focussing on negative
externalities of the coalition between Prussia and Hesse-Darmstadt. In contrast, Fischer
describes the joining of Hesse-Cassel as an effect of the rapprochement between Prussia
and the Bavarian-Wuerttemberg customs union. Of course, these two reasonings do not
exclude each other but can be understood as complements. The Bavarian-Wuerttemberg
customs union was still small and had long customs borders, hence the efficiency gains of
the customs union were small. Fischer (1864: 364) indicates that the administration costs
of tariff collection amounted to 44 percent of the gross revenue to show the imperfection
of that union. According to Fischer, approaching Prussia was substantially facilitated by
the forming of the customs union between Prussia and Hesse-Darmstadt. Henderson
(1939: 89) points out that Prussia, Bavaria and Wuerttemberg had a common distrust
of the Middle German Commercial Union which also fostered the cooperation. In 1829,
the two customs unions signed a comprehensive commercial treaty facilitating trade
among the four states significantly. Moreover, the customs systems of the two unions
were to be harmonised.

As a reaction, in October 1829 it was agreed within the Middle German Commercial
Union that it was to be continued an additional six years until 1841 (Fischer 1864:
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362). However, in this change of the contract Saxony insisted on a clause that it could
leave the Middle German Commercial Union if the Bavarian-Wuerttemberg and the
Prussian-Hessian customs unions merged.

The geographical location of Hesse-Cassel was crucial in the situation at hand. It con-
trolled the traditional north-south trade routes and an important east-west road. More-
over, it separated the eastern and the western provinces of Prussia. Conversely, Hesse-
Cassel was negatively affected by the union between Prussia and Hesse-Darmstadt. It
faced higher tariffs at the border to Hesse-Darmstadt, and Prussia tried to increase
the negative externalities by its road building programme, which made the north-south
connection through Hesse-Cassel less important (Ploeckl 2010: 19; Hahn 1984: 60).
Moreover, Hesse-Cassel was in a very bad economic condition. In 1831, Hesse-Cassel
decided to defect with the treaty of the Middle German Commercial Union and to accept
Prussia’s offer to join the customs union.

The membership of Hesse-Cassel in the Prussian-Hessian customs union had very strong
externalities in particular on the southern states, including Bavaria and Wuerttemberg.
The area of the customs union was now connected, and as it spread from the very east to
the very west of Germany, it split up the area of the Middle German Commercial Union
and controlled all north-south roads. “All states located south of this customs area ...
suddenly came into a desperate commercial situation.” (Fischer 1864: 367). In contrast,
an expansion of the customs union by other states would not have had similar negative
externalities on Hesse-Cassel. Hence, as Ploeckl (2010: 19) convincingly emphasises,
Prussia’s negotiations with Hesse-Cassel complies well with his theory of an optimal
sequence.

Next, the Bavarian-Wuerttemberg and the Prussian-Hessian customs union negotiated
and agreed on merging and forming the Zollverein in March 1833. The revenue sharing
according to population amounted to a strong financial transfer to Bavaria and
Wuerttemberg, and they also received some political concessions (Ploeckl 2010: 20).
This agreement in turn had externalities both on Baden and on Saxony and the Thur-
ingian principalities. The latter two were surrounded by customs union area and at the
Austrian border, trade was impeded by prohibitive tariffs. Hence Saxony and the Thur-
ingian principalities had strong motives to join the Zollverein urgently (Fischer 1864:
372). According to Ploeckl (2010: 20 f.), an expansion of the Prussian-Hessian customs
union by one of these areas would not have had comparable effects on Bavaria and
Wuerttemberg. Moreover, the merger of the two customs unions allowed Saxony to
use its exit clause from the Middle German Commercial Union and join the Zollverein.
Saxony joined since it feared isolation, although the revenue sharing scheme put it at a
disadvantage, as its share in imports was much higher than its share in population.
Ploeckl (2010) further argues, that the externality of a membership of Saxony on the
Thuringian states was larger than it would have been vice versa, explaining the order
of negotiations. The Zollverein started on January 1, 1834 with the states of the two
customs unions and Saxony and the Thuringian principalities.

As a reaction to the founding of the Zollverein, the northern states Brunswick and
Hanover formed a customs union in 1834, called the Steuerverein (Tax Union), which
Oldenburg joined in 1836 (Ploeckl 2010: 23).
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5.2 Enlargement of the Zollverein

Soon after the formation of the Zollverein, Baden and the Hessian states Nassau and
Frankfurt also entered the union. Baden had long borders with France and Switzerland,
hence it was not as dependent on the north-south routes as the other southern states.
Moreover, it had a free trade orientation and hesitated to introduce the higher tariffs
of the Zollverein. However, as mentioned above, it was affected by Bavaria and Wuert-
temberg being part of the Zollverein, and the large markets of the Zollverein made join-
ing worthwhile, although it had refused to become a member of the Bavarian-Wuerttem-
berg customs union in 1828. Negotiations were completed in May 1835 (Fischer 1864:
378; Ploeckl 2010: 22).

Nassau had hesitated to join a customs union, one reason for which was that it had
revenue from tolls on the Rhine and therefore a high reservation price for joining the
Zollverein. But after the accession of the southern states, it feared isolation. After reach-
ing compromises refering to shipping on the Rhine, the agreement of joining dates from
December 1835. Nassau’s accession in turn affected the town of Frankfurt, which had
lost its unimpeded access to the Rhine through the area of Nassau. Moreover, its trade
fairs had suffered from the fairs in the neighbouring town of Offenbach, which was
located within the Zollverein. Negotiations were completed in the course of the year
1836. Frankfurt was conceded to receive a fixed sum from the tariff revenues, which
was higher than it would have been according to the population based distribution
scheme (Fischer 1864: 380 ff.; Henderson 1939: 110ff.; Ploeckl 2010: 22). This higher
payment was justified by the fact that in a trading center, per capita trade was higher, but
it can also be interpreted as a side payment making membership attractive.

When there was a dispute about the building of roads and railways during the negotia-
tions on the renewal of the Tax Union, Brunswick approached the Zollverein to avoid
isolation, and it joined in 1842. In that year, also Luxembourg, which was surrounded by
the German, French and Belgium customs borders, decided to accede the Zollverein.

5.3 Austria, the accession of Hanover and the crises of the Zollverein

In the course of the renewals of the Zollverein treaties, which expired in 1853 and again
in 1865, the Zollverein experienced two crises. In both cases, the dualism between Prus-
sia and Austria played a crucial role. Prussia succeeded in preventing Austria from join-
ing the Zollverein, although some southern members of the Zollverein were in favour of
an accession of Austria. Hence the enlargement of the Zollverein reached a limit due to
political reasons.

By 1842, of the states of the German Confederation, only Austria and a number of north-
ern states – among them Hanover and the seaports Hamburg and Bremen – had not
joined the Zollverein. Austria had a prohibitive customs system that it did not want
to give up, hence it had not taken part in any negotiations on a customs union. In
the 1840s, there were some discussions on a cooperation with Austria, but “Austria’s
failure to reform her tariffs in the early forties made it useless to negotiate with Prussia
for a commercial treaty, let alone for an Austro-Zollverein union” (Henderson 1939:
177). The trade of the northern states was oriented overseas and less to the other German
states, and they were free trade oriented and did not want to accept the higher tariffs of
the Zollverein, hence in earlier negotiations, they had demanded far-reaching conces-
sions (Fischer 1864: 401 f.). Formulated in terms of the theory of sequencing, “their ac-
cess to major ports .... had the implication that the related absence of strong coalition

382 . Switgard Feuerstein



externalities meant that Prussia found the required reservation price too high and did not
secure their accession” (Ploeckl 2010: 23).

Moreover, there was a conflict among protectionists and free-traders within the Zollver-
ein (Hahn 1984: 113 ff.). Among others, Bavaria and Wuerttemberg were protectionist,
whereas Prussia wanted to lower some tariffs, which however was only possible by mu-
tual consent of all members. After the revolution of 1848/49, trade policy in Austria
changed, and the prohibitive systemwas replaced by a protective system in 1852. Austria
aimed at an Austro-German customs union, hoping that the Zollverein would raise its
tariffs (Henderson 1939: 203) Prussia at that time did not want a customs union with
Austria for political reasons, but some southern states had threatened to only renew the
Zollverein treaties, which expired at the end of 1853, if the Zollverein would include
Austria.

In this situation, Prussia and Hanover secretly agreed on a customs union in September
1851, that was to begin in 1854. Prussia was interested in an agreement, as Hanover’s
territory was an alternative of connecting its eastern and western provinces, which
weakened the bargaining power of the other members. The conditions for Hanover
were very favourable. In particular, it was to receive 75% more of the tariff revenues
than its share according to population. Moreover, several tariffs and taxes in the Zoll-
verein were to be lowered (Henderson 1939: 213 ff.; Fischer 1864: 413 ff.). “This action
effectively created a wall against Austrian accession, because Austria was unlikely to
reduce its duties to these lower levels” (Pahre 2008: 315). As Prussia could terminate
the Zollverein treaties in 1853, the other states could only accept the treaty with Hanover
or leave the Zollverein, which none of them did. As explained in section 4, Prussia could
use the threat of terminating the agreement at the next possible date to circumvent the
difficulties arising from the possibility of veto by each member state16. Oldenburg, that
together with Hanover had been in the Tax Union, followed Hanover into the Zollverein
in 1854.

Before, Prussia and Austria had agreed on a commercial treaty at the beginning of 1853,
which also was to become part of the new Zollverein treaties. Austria abolished most
import prohibitions and lowered tariffs, and it received preferential access to the
Zollverein. Moreover, negotiations on an Austrian-German customs union were to begin
in 1860.

In the lead-up to the next renewal of the Zollverein treaties, the conflicting interests and
the action of Prussia followed similar patterns. Prussia wanted to lower tariffs and to
keep Austria out of the Zollverein. A change in tariffs was, however, only possible
by unanimous vote, and southern member states of the Zollverein supported Austria
in its wish to form a Central European customs union. Again, Prussia strengenthed
its bargaining situation by signing a treaty with a third party. Prussia agreed on a com-
mercial treaty with France in 1862, which in 1860 had signed the Cobden-Chevalier
Treaty with England (see section 5.4). Tariffs were to be reduced significantly, and
the Franco-Prussian Commercial Treaty contained a most-favoured-nation (MFN)
clause, meaning that Austria would lose its preferential access to the markets of the
Zollverein. Austria opposed the treaty, and some members of the Zollverein rejected

16 Fischer (1864: 408 ff.) describes the crisis of the Zollverein at the beginning of the 1850s in detail,
and defends the course of action of Prussia, as the accession of Hanover was in the interest of all
members of the Zollverein (page 416 f.). Fischer does not cover the second crisis of the Zollverein
1860–1865 any more.
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it, but Prussia again conditioned the renewal of the Zollverein on the acceptance of the
lowering of tariffs and the treaty with France. Eventually a new treaty between Austria
and the Zollverein was agreed upon in April 1865 and in May 1865 a treaty was signed
to renew the Zollverein for another twelve years (Henderson 1939; Hahn 1984).

However, after the Seven-Weeks War in 1866 and the defeat of Austria, many northern
German states (among them Schleswig-Holstein, that until 1866 was not in the Zoll-
verein) became part of Prussia, the Northern German Confederation emerged, the Zoll-
verein was reformed (in particular introducing a Customs Parliament deciding by
majority vote) with new treaties between Prussia, Bavaria, Baden, Wuerttemberg and
Hesse-Darmstadt. Hamburg and Bremen remained outside the Zollverein even after
1871 and joined the common customs area only in the 1880s.

In his recent book on trade cooperation in the nineteenth century, Pahre (2008: 311 ff.)
discusses Austrian trade policy beyond the common interpretation that Austria first was
not willing to enter a customs union due to its prohibitive system and later was not
admitted to join the Zollverein by Prussia due to the rivalry between the two states. Pahre
points out that Austria responded to the Zollverein very close to what the reasoning of
political economy would predict: First, it lowered its own tariffs, second it sought
cooperation with the Zollverein and third, it cooperated with outsiders, signing treaties
on commerce and tariffs for instance with Britain, Belgium, Russia, the Ottoman Empire
and Sardinia. Moreover, the customs border between Austria and Hungary was
abolished in 1850.

5.4 Domino effects in the Cobden-Chevalier network

Domino effects are also discussed in the context of the network of bilateral commercial
treaties among European states that emerged 1860–1875. The Cobden-Chevalier Treaty
between Britain and France signed in 1860, which reciprocally lowered tariffs, is
regarded to have sparked a wave of bilateral trade agreements (WTO 2011: 49). Lampe
(2011: 645) shows a map of the Cobden-Chevalier network in 1875, calling it “the
mother of all spaghetti bowls”17.

The bilateral treaties contained the unconditional most-favoured-nation (MFN) clause,
thereby together creating kind of a “plurilateral preferential trade agreement” ensuring
that a country could not discriminate among those trading partners with whom it was
linked by a commercial treaty (WTO 2011: 49)18.

Nevertheless, when applying the concept of domino effects to the development of the
Cobden-Chevalier network, it has to be noted that a country could not join an existing
(multilateral) trade bloc. Rather, a bilateral treaty should be interpreted as a “closed
preferential agreement” with two members, inducing to form new PTAs as a reaction.
(Lampe 2011: 651). In this respect, the enlargement of the Zollverein and the contagion
of the bilateral commercial treaties have to be distinguished. In his empirical analysis,

17 The term “spaghetti bowl” was coined by Bhagwati to describe today’s numerous and interwoven
PTAs, and Baldwin (2006) took up this term for the title of his paper.

18 However, theMFN clause may hamper the spread or the deepening of trade liberalisation, as there is
an incentive to try to free-ride on tariff reductions agreed upon by others. Pahre (2008, chapter 11)
finds some empirical support for this hypothesis on the discouraging effect of MFN cooperation
based on the treaties of the nineteenth century. Such effects may contribute to explain, why the
process did not continue with further tariff reductions “in a second round” after 1875 (Lampe
2011: 662 ff.; Accominotti/Flandreau 2008: 181).
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Lampe (2011: 651) finds that the Cobden-Chevalier network can be explained by
combining the approach of Baier and Bergstrand (2004), who focus on the economic
fundamentals, political economy considerations as in Pahre (2008) and Baldwin’s
(1995) domino theory based on fears of being affected by trade diversion.

The Cobden-Chevalier treaty of 1860 has long been regarded as the starting point of an
era of fairly free trade among European countries. Recent literature has challenged this
conventional view by pointing out that the process of substantial trade liberalisation had
started already in the 1840s (Tena-Junguito et al. 2012; Accominotti/Flandreau 2008).
Estimating a gravity model with data from 1850–1870, Accominotti and Flandreau
(2008) find that the treaties did not have any marked effects on overall trade flows.
Lampe (2009) draws a somewhat more differentiated picture, looking at different goods.
Although total trade was not raised, he shows that the treaties did have an effect on trade,
in particular for trade in final goods.

In his discussion on the reaction of outside countries to the Zollverein in the 1840s and
1850s, Pahre (2008:-316 ff.) points out, that both unilateral trade liberalisation and
cooperation between outside countries may have been induced by the forming of the
Zollverein, and that “in this way, the Zollverein may have been a catalyst for the entire
nineteenth-century trade regime.”

6 Final remarks

The German Zollverein of the 19th century is a particular suitable application of the
recent theory of sequencing in forming a trade bloc. The states indeed negotiated one
by one with Prussia, and domino effects could be observed. States that had resisted
becoming a member would propose to join the Zollverein some years later after it
had been enlarged. Prussia never initiated the negotiations but waited until the respective
governments made a proposal (Fischer 1864: 383). Thus the demand of membership
which is at the focus of Baldwin’s (1995) theory played a role. But Ploeckl’s (2010)
considerations on the supply of an agreement based on Aghion et al. (2007) are also
relevant, as Prussia for instance chose to only negotiate bilaterally and not multilaterally,
and the sequence can be explained by externalities of the membership of one country
on others.

Domino effects of enlarging or spreading preferential trade agreements were observed
also in other instances, e. g. within Europe and in Asia (Baldwin 1995, footnote 13).
However, most of these cases are more diffuse. For instance, most enlargements of
the European Union followed fundamental political changes within the joining coun-
tries, which should be considered as exogenous for the accession process and cannot
be attributed to domino effects.

Hence the Zollverein remains a classical historical example for the economics of region-
alism. The situation can be compared to the discussion on European integration and the
emergence of the theory of customs unions in the 1950s: The Zollverein at that time was
not the only historical example of a customs union, but by far the most relevant one.
Likewise, the forming of the Zollverein is not the only example for domino effects in
forming a trade bloc, but probably the purest one.
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für Nationalökonomie und Statistik 60: 561–569.
Haberler, G.v. (1933), Der internationale Handel. Berlin: Springer. English translation: The

theory of international trade, London: Hodge, 1936.
Hahn, H.-W. (1982), Wirtschaftliche Integration im 19. Jahrhundert. No. 52 in: Kritische

Studien zur Geschichtswissenschaft Göttingen: Vandenhoeck und Ruprecht.
Hahn, H.-W. (1984), Geschichte des Deutschen Zollvereins. No. 1502 in: Kleine Vandenhoeck-

Reihe. Göttingen: Vandenhoeck & Ruprecht.
Henderson, W.O. (1939), The Zollverein. Cambridge: Cass. 2. edition 1959, 3. edition 1984.
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Summary

Population censuses have been conducted for thousands of years and they are one of the bases
of any official statistics. By giving a detailed overview of the structure of a country’s population
at a specific point in time, they provide one of the most important parameters for political
action.

In addition, in modern statistical systems, population censuses are the data basis for a variety of
further statistical information, such as intercensal updates of the number of inhabitants. They
provide the basis for the statistical fields which either describe the population or in which
population data are integrated. Furthermore they allow drawing reliable population samples
and performing qualified extrapolation of sample results.

This article focuses on the relevance of censuses in general and, more specifically, of the current
2011 Census in Germany. Following a historical overview in the first part of the article, the
second part describes the various definitions of “population”, the relevance and issues of
defining the survey unit and of operationalising concepts of variables. In the third part,
some examples illustrate various areas that are relevant for statistics and social policy and
for which the 2011 Census will provide information, while the fourth part provides an outlook
on how the census can be developed further, both in terms of methodology and contents.

1 Census: yesterday and today

Ascertaining the number of inhabitants or population data by population censuses has a
long tradition. As early as in 2255 BC, a population census was held in China – the oldest
census known today (Michel 1985: 79). Counts of the population are also documented
for the ancient world1 (Michel 1985: 79). However, the motivation underlying those
censuses was much more specific than it is today. From demographic aspects, the surveys

* We are particularly grateful to Dr. Sabine Bechtold and Dr. Joachim Schmidt. Their suggestions
and ideas have truly enriched this manuscript.
We thank all our colleagues of the federal statistical office who provided us with their professional
advice to individual chapters of our contribution.

1 E. g. Persia, Egypt and Greece.
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conducted at the time were incomplete because they were not systematically designed
and often covered only part of the population; censuses in antiquity were conducted
specifically for purposes of military planning and taxation (Daszynska 1896: 486 ff.),
e. g. the count in the gospel according to Luke (Luke 2, verses 1–5) was conducted
for taxation purposes in contrast to the scope today. Today’s censuses count all people
living in a defined regional area for general political, administrative and scientific pur-
poses, while data are made fully anonymous and are subject to statistical confidentiality.

Modern population statistics as a separate science emerged in the 19th century (Michel
1985: 79). At the time, the first censuses were conducted in nearly all European coun-
tries. One of the main factors here was technological progress. For example, punch card
technology was applied in data processing for the first time in the late 19th century and
remained common practice in Germany until the 1970 population census (Grohmann
2008: 79). Since 1816, there have been population censuses at more or less regular inter-
vals in the German states. When the German Reich was founded in 1871, they were
largely standardised – at first based on the provisions of the Deutscher Zollverein2 –
and were held at five-year intervals. In the 20th century, population censuses in Germany
were conducted only irregularly, which in the first half of the century was due to the two
world wars.3 In the second half of that century the period between two censuses in-
creased from just five or six years to almost a quarter of a century in the old Länder
and to 30 years in the new Länder.4

The official population figures were based on intercensal updates. These were performed
since the 1987 population census for the territory of the old Länder and Berlin-West.
Intercensal updates for the new Länder and Berlin-East were based on the counts of
the central population register of the former GDR. The years between the latest popu-
lation censuses and the 2011 Census were however characterised by serious political
change – German unification, civil wars in the Balkan countries and ensuing flows of
refugees, and the EU enlargement involving freedom of movement. These are just a
few keywords in this context. All those events led to considerable population flows,
which were represented by intercensal population updates.

However, the method of continuously updating the current population of every single
municipality by means of intercensal population updates requires regular adjustments.
Experience shows that occasional errors occur in processing the monthly reports on
natural population change and migration which the statistical offices receive from
the residents’ registration offices. Over the years, these errors may add up to considerable
inaccuracies.5 It is therefore standard practice at the international level to conduct a
census every ten years in order to put intercensal population updates on a new basis
and, consequently, to assure the quality of population data in the long term.

2 Deutscher Zollverein: Federation of German states for customs and trade purposes.
3 In the Federal Republic of Germany, four population censuses were conducted until 2010, that is,

in 1950, 1961, 1970 and 1987, see Statistisches Bundesamt (1990: 41).
4 In the German Democratic Republic, a total of four population censuses were conducted at quite

irregular intervals: 1950, 1964, 1971 and 1981, see Staatliche Zentralverwaltung für Statistik
(1955: 8); Staatliche Zentralverwaltung für Statistik (1968: 3); Staatliche Zentralverwaltung für
Statistik (1975: 1); Staatliche Zentralverwaltung für Statistik (1982: 1).

5 Errors may already occur in the original data, for example, in the population register data as a result
of the registration behaviour of the population, e. g. when people do not de-register after moving
away, or during processing in the administration. Theymay also arise from the specific conditions of
intercensal population updates, for example, in the course of eliminating negative cases.
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A characteristic feature of a census is that, while the number of variables covered for the
survey units is very limited, they are covered in a detailed regional breakdown. The main
criteria applied to select the survey variables are relevance, effectiveness, and efficiency
(Zensuskommission 2009: 3). As regards relevance, the variables to be covered in a
census must be defined by way of legislation. The decisive question here is whether
they are directly required for government action by the central, regional or local
authorities or whether they are part of the statistical infrastructure, which is crucial
for the tasks of other institutions. The criterion of effectiveness serves to check whether
a variable classified as relevant should really be covered in a census – that is, in a detailed
regional breakdown – or whether it would be more appropriate to use a different
tool. Finally, it has to be verified for every variable whether coverage in a census is effi-
cient, that is, whether there is a reasonable relation between the benefit of the infor-
mation content of the census variable and the costs. The German legislative bodies
have decided that the 2011 Census should go just slightly beyond the European Union
data requirements (OJ L 218, 14). The variables additionally included in the list of
variables defined by the EU are “legal affiliation with a religious society under public
law” and “adherence to religions, persuasions or beliefs”, and the coverage of the
variable “migrant background” is based on a definition that is broader than required
by EU provisions.

For the 2011 Census – following a methodological test (Statistische Ämter des Bundes
und der Länder 2004: 813 ff.) – a new, register-based method for the population census is
applied for the first time in Germany: existing register data are used in combination with
results of various primary surveys (Statistisches Bundesamt 2011: 4). While the housing
census has also been modified but conducted as a full enumeration, the census of non-
agricultural local units, which had generally been a component of previous population
censuses in Germany, is nowadays conducted within the scope of business statistics. To
be able to implement the complex mixed-mode method of the 2011 Census, a register of
addresses and buildings was set up as a first step. It contains all addresses in Germany at
which residential space is available. It is used, first, as the statistical population under-
lying the census of buildings and housing and, second, as a sampling frame from which
the sample for the household survey was drawn. In addition, the register of addresses and
buildings is used as a central basis for organising all survey components of the 2011
Census. As described, the data of the 2011 Census are obtained from the following
components (cf. Chart 1):

Chart 1 The census model
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1. Register data of the residents’ registration offices are the core data used to ascertain
both the number of inhabitants and the data on the demographic structure of the
population living in private households. They are combined into a data set for the
whole of Germany and are checked for any incorrect duplicate cases6. To meet the
requirements, the residents’ registration offices had to deliver their data three times.
It is important to mention that the checked data are only used for statistical purposes –
they will not be retransmitted to any public authority.

2. For residents of collective living quarters, institutions, residential establishments and
similar facilities, population register data involve too many errors, so that data on
these people are ascertained through a complete enumeration.

3. At the level of individuals, register data of the Federal Employment Agency and reg-
ister data on public service personnel complement the demographic variables obtained
from the population registers and from the survey conducted at special facilities. For
most of the people covered by the register data from the residents’ registration offices,
data are available on the place of work, employment status, economic branch and
occupation; however, information on self-employment cannot be derived from the
registers used. This information was collected in the sample survey described in
the following.

4. A sample survey conducted among just under 10 percent of the population assures
the quality of the population register data by ascertaining, for every municipality,
the rates of outdated entries and missing entries and by taking them into account
when determining the number of inhabitants of the municipalities.7 The survey
also collects additional data on the population that cannot be obtained from register
data.8 This includes information on employment, education, migrant background and
religious affiliation. The data are collected directly by interview.

5. Data on the number and structure of residential buildings and dwellings are collected
by conducting a postal survey among all owners because the exact number of residen-
tial buildings is not known in Germany. To reduce the burden on the population, only
the owners, managers or other parties entitled to use or dispose of a building or
dwelling are questioned.

6. Finally, the household generating procedure allows combining personal data into
residential households by linking the population register data, which include infor-
mation on family relationships, to dwellings data from the census of buildings and
housing.

This census method ensures complete coverage of the target population9.

6 Incorrect duplicate cases may refer to persons registered with their sole residence in several munici-
palities.

7 That method of assuring the quality of population register data is applied for municipalities with
10,000 inhabitants and over. In municipalities with fewer than 10,000 inhabitants, quality assur-
ance is achieved by conducting a survey to clarify discrepancies and a survey to clarify the residence.

8 The sample design and the extrapolation model for the household survey were developed in a spe-
cific project by Trier University and GESIS – Leibniz Institute for the Social Sciences in Mannheim.
Münnich et al. (2012).

9 Covered are inhabitants at their main or second residence; however, the official number of
inhabitants is calculated only on the basis of the population at the main or sole residence.
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2 Problems of adequation and operationalisation in a census

In German, the term adequation refers to a number of different issues dealing with the
correct delimitation of the survey population and the statistical variables describing it as
well as with the determination of suitable concepts of measurement. It also refers to the
challenges (faced by a data producer) regarding the planning and conduct of statistics
and the comparability of the data, that is, the exact definition and the correct collection
of the data.

Adequation and operationalisation are terms which have had a lasting impact on Ger-
man official statistics. The challenges involved are illustrated in the following, taking as
examples the term “population” and the employment concept.10

2.1 The term “population”

Population data for today’s Germany (as a whole) – based on an all-German census and
subsequent updates – were not available until the 2011 Census. However, the boundaries
of constituencies, the number of seats of any Land in the Bundesrat, the horizontal,
vertical and municipal equalisation of revenue11 – this list mentions just a few major
examples – are strongly affected by reliable data on the population and its spatial
distribution. The mission of official statistics is to provide and disseminate statistical
information which is used e. g. for decision-making regarding political and economic
problems. But what is the population?

The question of who should be counted as part of the population of a country or of
another regional unit cannot necessarily be answered through the term “population”
or “inhabitant”. The term “population” has a functional meaning and, consequently,
depends on the concrete task at hand. When, in the years before the foundation of
the German Reich in 1871, theDeutscher Zollverein attempted to set up a single market
among the German states, the customs revenue had to be distributed among these states,
which was done on the basis of the number of inhabitants. For the purpose, the Deut-
scher Zollverein created the term Zollabrechnungsbevölkerung, thus establishing a first
generally accepted definition and initiating the efforts to harmonise the methodology of
population censuses (Michel 1985: 82). The Zollabrechnungsbevölkerung comprises all
persons staying permanently in the country (and, consequently, being relevant for the
consumption of goods). To ascertain the Zollabrechnungsbevölkerung, a population
census was conducted in the German states every three years. In 1863 the term was
defined more precisely, specifying that persons who were absent from their place of usual
residence for more than a year did not belong to the Zollabrechnungsbevölkerung. Later
the Deutscher Zollverein extended its survey of the population to cover the ortsan-
wesende Bevölkerung (Scheel 1869: 157) on the census reference date because they
participate in economic life, too (Michel 1985: 83 ff.). According to the concept of
ortsanwesende Bevölkerung, the inhabitants are counted at, and allocated to, the place
at which they are present on census day.

The question of what population censuses should be used for is decisive for defining the
universe of such a survey. This becomes apparent when looking at the early volumes of

10 For more information on the issue of adequation see also: Flaskämper (1931: 379 ff.); Egeler et al.
(2012: 269 ff.); Grohmann (1988: 25 ff.).

11 Equalisation of tax revenue between the German Länder and the Federation. This fiscal strategy is
a fundamental contribution to greater fairness in Germany.
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the Journal of Economics and Statistics. Two articles have been chosen here to illustrate
the issue when talking about the population of a country. In the sixth volume of the
Journal of Economics and Statistics published in 1866, Meyer12 and Fabricius13 explain
what definition of the term “population” is best suited for what type of evaluation. In his
paper on Das Princip der rechtlichen und der factischen Bevölkerung, Meyer advocates
ascertaining the population according to three definitions:
* de jure population – people having the right of residence (Indigenat);
* de facto population – people present at the relevant place at the time of the census;
* population with permanent residence – people spending most of the time at the

relevant place (Meyer 1866: 97 ff.)

The decision as to which definition is taken as a basis of a population census has an
impact on the analytical potential of the survey. The intention behind a definition of
population was – and still is – to provide a solid basis for decision-making, which means
it is necessary to count the population staying at a specific place at a given point in time,
irrespective of the duration of stay (Meyer 1866: 98 ff.). When opting for that definition,
however, the question arises who should be included. Especially where that term does not
include a time dimension regarding the people’s presence, the question arises how “pre-
sent” is defined: permanent and regular or simple presence at the time of a census?

Meyer, and also Fabricius, summarise that, depending on the statistical issue to be
examined, one of the three definitions of population is to be preferred. However, to cover
the population and its structure and to derive political decisions, as is allowed by a
population census, the definition of the population with permanent residence is to be
used. This definition covers persons with residence according to a fixed criterion
such as at least six months at the relevant place: It is the only basis allowing planning
and calculation (Meyer 1866: 106 ff.). Nowadays this criterion is met by the use of the
administrative register, which is based on the German Basic Registration Law (Melder-
rechtsrahmengesetz). Here some aspects are taken as examples to illustrate that the
argumentation used at the time is still topical and consistent today.

The application of the definition of the permanently present population is reflected also
today in the 2011 Census. In its requirements for the 2011 Census and the coming census
rounds, the EU has agreed on the definition of the “population at its usual residence at
the reference date” (OJ L 218, 14 [15]). Even today, agreeing on this definition of the
population is not a matter of course. Even the Conference of European Statisticians, at its
meeting organised by the United Nations Economic Commission for Europe (UN ECE)
in 2006, and in the recommendations subsequently adopted for the census round 2010/
11, did not succeed in agreeing on one concept of “usual residence” (United Nations
2006: 35). The “usual residence” has been defined by the EU to be the “place where
a person normally spends the daily period of rest, regardless of temporary absences
for purposes of recreation, holidays, visits to friends and relatives, business, medical
treatment or religious pilgrimage.” (OJ L 218, 14 [15]). In short, the place of usual
residence for the EU population is where a person’s own bed is.14

12 Georg Meyer (1841-1900), lawyer and politician, public official at the statistical office in Jena.
13 Karl (Carl) August Fabricius (1825-1890), member of the founding body of the Hessische Zentral-

stelle für Landesstatistik in Darmstadt in 1861.
14 For further information on statistical innovations especially information for a better understanding

of the development in economic statistics and in this context the relevance of the definition of the
term “population” in Germany in the first half of the 20th century, see also: Tooze, J.A. (2001),
Statistics and the German State, 1900-1945, Cambridge.
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The requirements regarding the operationalisation of the definition specify that those
persons have to be counted as inhabitants of the relevant place or the relevant member
state who have permanently lived at that “usual residence” for at least twelve months
prior to the survey date or who arrive there with the intention of staying there for at least
twelve months. Due to the difficulties of operationalising15 that definition, Germany has
made use of the derogation mentioned in Regulation (EC) No 763/2008, Article 2 (d).
It specifies that the legal or registered residence can be considered as “usual residence”.
For the 2011 Census, the information on the housing status has been used as shown in
the population register – sole residence, main residence or second residence.16 Applying
that variable ensures that all persons participating in the economic, social and politi-
cal life of the society are taken into account, similar to the definition of permanent
residence.

Apart from defining the term “population”, other issues of adequation and operationa-
lisation have to be settled for every census. What definitions should be taken as a basis to
describe the population in terms of employment statistics or education statistics? What
concepts are used to show the migrant background and the religious affiliation, which
have been covered in the 2011 Census in Germany? As an example of the questions to be
answered to solve such problems, the employment concept underlying the 2011 Census
will be explained here.

2.2 Employment concept

In the 2011 Census, the employment data had to be collected according to the concept of
the International Labour Organization (ILO). This means that all persons aged 15 or
over are considered as employed if they worked for remuneration or as self-employed
or family workers for at least one hour in the reference week (Statistisches Bundesamt
2008: 110).

Employment data are obtained from three different sources in the 2011 Census: As men-
tioned above, the employment status of employees subject to social insurance contribu-
tions and of all people registered as unemployed or as seeking a job is obtained from
register data of the Federal Employment Agency. As regards public officials, judges
and soldiers, register data of the public employers are used in addition. For the remaining
persons employed, employment status data have to be collected in the household survey
on a sample basis, and extrapolated subsequently. For that specific purpose, a decision
had to be taken on the concept of questions to cover the employment status according to
the ILO concept.

Generally, the questions are designed in line with the microcensus to ensure that the
census results are comparable with that set of statistics (Gauckler 2011). However,
experience has shown that covering smaller and marginal activities performed for

15 Operationalisation problems consist, first, in the fact that quality losses have to be expected when
covering “intentions of planned duration of stay”. Second, it is difficult to ascertain the place of
usual residence of a person living for less than twelve months at the place. This is due to the registers
used and their structure.

16 In section 12 (2) of the German Basic Registration Law, to ascertain themain residence, a distinction
is made between married persons / persons living in a registered same-sex partnership who do not
permanently live separated from the family or the partner, and any other persons. For the first group
of persons, the main residence is the dwelling mainly used by the family or the partners. For the
second group of persons, the main residence is the dwelling mainly used by the relevant person.
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remuneration is difficult in household surveys.17 Based on a methodological study18

carried out in 2008 on the quality of employment data obtained from the microcensus19,
the microcensus concept of questions was revised in 2011 to achieve better coverage of
smaller jobs (Gauckler 2011: 720 ff.). After adjustment to the specific framework
conditions, the new concept of questions was applied also in the 2011 Census.20

The problem of covering smaller jobs consists mainly in the difference between the
respondents’ common understanding of specific terms and the definitions of the ILO
concept. Tests have shown that in particular the above-mentioned limit of one working
hour per week does not coincide with the respondents’ common understanding of
“employment”. The methodological microcensus studies have clearly shown that
many respondents take their main social status as a basis for orientation. This means
that, for example, students consider especially their main status and, consequently,
they do not realise that a small part-time job they may have is also to be regarded as
employment (Köhne-Finster/Körner 2008: 2; Gauckler/Körner 2011: 197 ff.).

Consequently, the 2011 Census asked first of all for the main employment status, while
smaller activities and side jobs were then covered through specific follow-up questions.
A quantitative pretest of the household survey questionnaire demonstrated that this
allowed better representation of the number of persons in employment than the concept
of microcensus questions applied until 2010. However, even with the new concept of
questions, there is still a difference compared with the employment registers of the
Federal Employment Agency (Gauckler/Körner 2011: 196 ff.; Körner et al. 2011:
1072 ff.).

3 Current relevance of the census – Knowing what will count tomorrow

Since the times of the Deutscher Zollverein, the methodology, the relevance and the
content of population censuses in Germany have changed. The usability of the results
has become much more varied. It ranges from policy issues and economic aspects to
social themes. In the statistical field, too, census results are used in manifold ways.

3.1 Providing neutral and robust data

* Intercensal population updates

Between two censuses, the official numbers of inhabitants in Germany are updated on
the basis of the official number of inhabitants ascertained in the latest census. Such
intercensal population updates are compiled for every single municipality and based
mainly on the numbers reported on births and deaths as well as on arrivals and
departures across municipal borders. Over the longer term, this leads to increasing
discrepancies, especially on the local level, so that it is very important to regularly

17 See the overview in Körner et al. (2011: 1065–1085).
18 For a systematic study of the problems of covering the ILO employment concept in the microcensus

see also Köhne-Finster/Körner (2008: 3 ff.).
19 The microcensus provides official representative statistics of the population and the labour market

in Germany, thereby bridging the data gap between two population censuses. The microcensus is
based on a sampling fraction of 1% of the population and is designed as a multi-topic survey.

20 For example, laptop interviews – which are common in the microcensus – were not carried out.
Therefore, due to the different framework conditions, it was not possible to implement the micro-
census questions on a one-to-one basis.
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put the existing population figures on an up-to-date basis by conducting a census. This
becomes obvious when looking at the cohorts of people aged 90 years or over, which
have been updated on an intercensal basis since the 1987 population census. In official
statistics, those cohorts are strongly overestimated where only intercensal updates are
used. This is because, over a longer period, the inaccuracies in the population registers
accumulate, especially those regarding arrivals and departures. People who moved away
without de-registering with their registration office continue to be covered by intercensal
updates. Such inaccuracies become obvious especially for older cohorts with smaller
numbers of people. Using pension insurance data can yield higher accuracy (Scholz/
Jdanov 2006). When new results of the 2011 Census are available, it will be possible
again to show age groups of over 90 years without having to apply estimation methods
and to compile a general life table (Eisenmenger/Emmerling 2011: 226).

In the 1987 population census, a difference of “just” 75,00021 people between census
results and intercensal updates was ascertained for the whole Federal Republic of
Germany. A look at the regional distribution of the result shows, however, that the
population in five of the eleven Länder was higher, and in six Länder lower than the
figures of intercensal updates. The differences ranged between –2.3% and +6.5%
(Statistisches Bundesamt 1995: 23). Adding up those differences separately at the
municipality level shows that the intercensal updates overestimated the number of
inhabitants by some 900,000 and underestimated them by about 830,000 people.
This is a total difference of some 1.7 million people.

The census test carried out in 2001/2002 indicated that intercensal population updates
overestimated the number of inhabitants in Germany at the time by some 1.3 million,
with the extent of the error differing considerably between regions (Statistische Ämter
des Bundes und der Länder 2004: 813 ff.). The question of how the assumed overesti-
mation of the number of inhabitants developed until 2011 – for example, whether the tax
identification number introduced since 2007 has led to adjustments in the population
registers, which would then have improved intercensal population updates – can be
answered only when the 2011 Census results have become available.

* Basic data for sample surveys

For all kinds of statistics, census results are used as a frame for both sampling and
extrapolation in sample surveys. Only updated census results make it possible to extra-
polate results of sample surveys and to obtain data on the universe (Wagner 2010: 4).
This applies to all sample surveys based on the population distribution and structure,
irrespective of whether they are conducted by statistical offices, scientific or commercial
institutions.

When examined from a statistical-methodological aspect, census results play a major
role in two respects. First, the updated figures lead to an adjustment of the sample sys-
tems. For example, sample designs have to be revised to adapt them to changes regarding
the regional distribution, the age and sex structure as well as further demographic or
other variables. Second, future extrapolations and weightings will then have to be based
on the new data. Such adjustments ensure the representativeness and reliability of future
sample surveys.

One of the central sample surveys for official statistics on the population and the labour
market is the microcensus. It both bridges the data gap between two population censuses

21 Values rounded.

The Relevance of Census Results for a Modern Society . 397



and provides a wealth of information that goes beyond census results.22 As in any sample
survey, the quality of the microcensus results is mainly determined by the quality of the
sampling frame. The results of the 2011 Census in Germany will provide new sampling
frames not only for population samples but also for samples of buildings and housing.

* Monitoring the economic development

The national accounting system of the Federal Statistical Office, which describes in
quantitative terms the economic development in Germany for a past period, generally
uses the entire range of official statistical data as a basis. Economic statistics are used
most often, but population statistics play a major part, too. However, national accounts
apply some specific definitions, for example, of the term “population”. According to the
international concept of national accounts, the population comprises all persons – citi-
zens or foreigners – who are resident in a country’s economic territory, in this case the
Federal Republic of Germany. People are considered as resident in the country if they
have had their permanent residence in Germany for at least a year. This includes people
who are resident in the country but are staying abroad temporarily, i. e. for a period of
less than a year. Not included are persons staying temporarily in the country such as non-
residents working in the country or tourists and foreign students.23 The stock of the
population defined in this way is shown in national accounts as an annual and quarterly
average. Correct “per inhabitant” or “per capita” reference values can be calculated. The
quarterly and annual averages of the population in national accounts are based on
continuous intercensal population updates, which cover the population in Germany
according to the concept of the population at the place of sole or main residence.24

Consequently, readjusting the population figures by current data obtained from a census
has a considerable impact on the quarterly and annual averages of national accounts.
This applies in particular to the per capita GDP, which is one of the most important
indicators and often directly used for international comparisons of economic perfor-
mance. A reliable per capita GDP is also of major importance for compiling composite
indicators such as the Human Development Index of the United Nations (United Nation
2011) as part of the international discussion on measuring well-being.

If the number of inhabitants is considered a central criterion for measuring differences in
size between regions, per capita GDP data are generally well suited as a structural
indicator. The Statistical Office of the European Communities (Eurostat) includes
that indicator25 when evaluating to what extent the Lisbon objectives adopted by the
European Council in 2000 have been achieved (Eurostat 2011). However, a methodo-

22 The microcensus results are used for government reports, the annual reports of the Council of
Economic Experts and the annual pension insurance report of the Federal Government, and
they are the basis for continuous employment research, etc.

23 In his definition published in 1866, Meyer subsumes that group of persons under the term “popu-
lation with permanent residence”, defining it as the group of persons suitable for deriving the
country’s production capacity and the people’s wealth (Meyer 1866: 107). In addition, according
to Meyer, that definition is the only one suitable for the statistical calculations regarding the
production capacity and wealth of a society. This is due to the fact that the work of persons
not staying permanently in Germany is not taken into account when calculating production figures.

24 However, the population concept applied in German national accounts differs from the provisions
of the European System of National and Regional Accounts (ESA) 1995, especially as regards the
inclusion of persons staying temporarily in the country and of “residents” staying temporarily
abroad (short-time migrants, students, etc.).

25 It is measured in purchasing power standards to compensate for price differences between countries.

398 . Roderich Egeler, Natalie Dinsenbacher, and Birgit Kleber



logical shortcoming should be taken into account especially for small-area comparisons:
the calculation of the GDP is based on the domestic concept, while the resident popu-
lation is based on the national concept. Allocation to the place of work or the place of
residence is done accordingly. Due to the surplus of people commuting to conurbations,
the per capita GDP tends to be too high in such areas, whereas it tends to be too low in
regions where those people live.26 A regional indicator taking account of the “bias”
caused by commuter flows is the GDP per capita of the Wirtschaftsbevölkerung27.28

Up to the late 1980s, the Wirtschaftsbevölkerung was used quite frequently in the Fed-
eral Republic of Germany to standardise GDP results by Kreis (administrative district).

Changes in the description of the economic development that are caused by updated
population figures will also have an impact on political action based on that description.
To what extent that may happen is shown by the reactions in various political fields to
the 1987 population census.

3.2 Impact of data changes on individual political fields

* Fiscal policy and equalisation of revenue

Changes in population data will change the financial flows of the equalisation-of-
revenue system. For the compensation in 2010, the equalisation of revenue between
the Länder led to equalisation payments made/received of Euro 7.0 billion (Section 2
of the 2nd Ordinance implementing the Financial Equalisation Act in 2010). The extent
to which that can change as a result of updated figures is shown by the adjustments made
after the 1987 population census. At the time, the total of equalisation payments was
corrected by about DM 908 million29 (Deutscher Bundestag 1990). For example, after
the correction Schleswig-Holstein received DM 159 million less, while Nordrhein-
Westfalen was granted DM 100 million more.

At the EU level, too, the number of inhabitants of the member states has an influence on
economic and fiscal policies. The European Union pursues the goal of reducing differ-
ences in development between the member states in order to strengthen the social co-
herence and economic competitiveness of the EU and to balance the living conditions
in the individual states. Between 2007 and 2013 the EU made an amount of Euro
347 billion available to the regions of the so-called NUTS-2 level30 (Europäische Ge-
meinschaft 2007: 24). Distribution of the funds for “eligibility under the Convergence
objective” is based on the gross domestic product (GDP) per capita of that regional

26 Apart from the commuter problem, an issue to be taken into account at the regional level when
comparing intercensal population updates over time is the changes that occur due to territorial
changes. For example, the comparability between results by municipality or Kreis (administrative
district) in a Land and data of previous years is limited where smaller municipalities were incor-
porated into bigger ones or where a territorial reform was performed in the reference year. As
changes generally are rare for larger regional units (e. g. Länder), comparability over time is
good at that level.

27 Wirtschaftsbevölkerung: resident population adjusted for two-way commuting.
28 In contrast to the resident population according to intercensal updates in a region, the statistical

artefact ofWirtschaftsbevölkerung allocates the persons in employment (including family members)
to the region of their place of work, irrespective of their actual place of residence.

29 About Euro 464 million.
30 NUTS = nomenclature des unités territoriales statistiques; in Germany, this corresponds to Regie-

rungsbezirke (administrative regions).
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classification. The number of inhabitants in a detailed regional breakdown is highly
important also in this context (Europäische Gemeinschaft 2007: 6 ff.).

* Labour market policy

As described in section 2.2, the 2011 Census collects data on the people’s labour force
participation according to the international labour force concept. The census results thus
allow representing the labour market in Germany, including structures of persons in em-
ployment. What corrections may consequently become necessary after the 2011 Census
is illustrated by the decisions taken on the basis of the 1987 population census results.

In 1987, in national accounts, the population census results led to an upward correction
of the number of persons in employment by about one million and, consequently, to a
revision of the assessment of the labour market trends in the 1970s and 1980s (Sachver-
ständigenrat zur Begutachtung der gesamtwirtschaftlichen Entwicklung 1990: 104).
Based on the corrected figures, the reference data required for unemployment rates
were recalculated. Especially the regional unemployment rates changed considerably.
In about a third of the labour office districts of the former territory of the Federal
Republic, they were corrected downwards by 20 percent and more (Statistisches Bun-
desamt 1995: 24 ff.).

An analysis of the numbers of persons in employment by economic sector for 1989
illustrated the ongoing structural change. The sectors of industry, trade and transport,
service enterprises, general government, households, etc. recorded an increase in the
number of persons in employment, with the increase in industry remaining below the
average for the overall economy. The service enterprises sector accounted for almost
half of the volume of corrections required. In agriculture and forestry, the number of
persons in employment had decreased (Schoer/Hanefeld 1990: 251 ff.).

* Housing policy

Other information to be collected by the 2011 Census in Germany, apart from the official
number of inhabitants and the population structure, is data on the stock and structure of
dwellings and residential buildings. This is done in a special census component, the
census of buildings and housing, which is designed as a traditional census, with one
important difference: the questionnaire was only sent to the owners of buildings, instead
of the usual approach of directly questioning every household. As in the past, the results
of the census of buildings and housing will provide current information on the distribu-
tion and structure of residential space and vacant dwellings as well as on the supplier
structure. In addition, they will be an important basis for decision-making in terms of
housing policy and regional planning. The results of the 1987 census of buildings and
housing showed that there were no reserves in terms of housing supply in the Federal
Republic of Germany at the time because the number of dwellings had been overesti-
mated by about 1 million through the intercensal dwelling updates. Due to the results
of the 1987 census of buildings and housing, the situation had to be reassessed by
politicians and the construction industry.

As results of the census of buildings and housing are linked to other census variables on
persons and households, municipalities are able to compile solid forecasts of housing
demand – based on the specific demographic structure of each municipality. So the re-
sults of the census of buildings and housing provide both important information for
highly specific market monitoring and an updated basis for small-area urbanmonitoring.
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* Shaping legislative structures

The Federal Elections Act requires that the number of inhabitants31 of a constituency
should not differ by more than 15% upwards or downwards from the average number
of inhabitants of all constituencies. Where the difference exceeds 25%, the constituency
has to be reshaped (Section 3 (1) no. 3 of the Federal Elections Act).

Up to now, the delimitation of constituency boundaries has been based on intercensal
updates of the 1987 population census and on the data of the central population register
of the GDR, whose basis was the population census of 1981. Readjusting the official
number of inhabitants by the 2011 Census will provide the basis for the activities of
the Constituency Commission. At the beginning of any electoral period, the commission
has to report on how the population in the electoral territory has changed, and it explains
whether and, if so, what changes in the delimitation of constituency boundaries are re-
quired. The information obtained from the 2011 Census will be used in the delimitation
of constituencies at the federal level for the first time for the election to the 19th German
Bundestag in 2017.

The number of inhabitants also has an impact on the distribution of seats in the
Bundesrat. Each Land is represented there and has a specific number of votes according
to its number of inhabitants. When the official number of inhabitants has been
ascertained by the 2011 Census, it will reveal whether a Land will lose in importance
in the Bundesrat. Only for Hessen, the number of inhabitants as obtained by intercensal
updates is currently close to one of the thresholds defined in Article 51 (2) of the Basic
Law32 (the German constitution), which are decisive for the number of votes in the
Bundesrat.

For the distribution of seats in the European Parliament, too, the number of inhabitants
is relevant. Here, the “degressive proportionality” principle applies, meaning that more
populous countries have more seats, although the number of seats granted is relatively
smaller than the number of inhabitants. Smaller countries benefit from the provision that
every member state must have at least six members in the European Parliament (Euro-
päische Gemeinschaft 2007a). A German member of the European Parliament currently
represents a good 825,000 citizens, but one from Malta only just under 70,000.

The 2011 Census will provide updated numbers of inhabitants for all European member
states. Due to the new voting rules of the European Council applying from 2014
onwards, they will be particularly relevant. As from 2014, European Council decisions
will require a qualified majority, that is, both the majority of member states and the
majority of European Union citizens. The double majority is considered to be achieved
if a decision is supported by 55 percent of the member states and if, at the same time, that
majority represents at least 65 percent of the EU population. Every member state will
then have one vote as a state and, at the same time, its number of inhabitants will be taken
into account as a weight (Europäische Union 2011). This example shows not only how

31 Foreigners are not included when the number of inhabitants is ascertained for the delimitation of
constituency boundaries according to section 3 (1), seventh sentence of the Federal Elections Act.
According to the decision of the Federal Constitutional Court of 31 January 2012, legislation will in
the future have to take account also of the proportion of minor Germans in the German population
when delimiting the constituencies.

32 “Each Land shall have at least three votes; Länder withmore than twomillion inhabitants shall have
four, Länder with more than six million inhabitants five, and Länder with more than seven million
inhabitants six votes.”
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important an up-to-date and exact number of inhabitants is but also that it is necessary in
the overall European system to apply technical terms – such as the official number of
inhabitants – that are based on standard definitions.

4 Challenges for future censuses

The methodological reorientation of the 2011 Census in Germany, abandoning the
traditional population census as a primary complete enumeration and introducing
the large-scale use of administrative data, was a challenge for all parties involved.
Although major issues had been settled in advance through a census test, actual imple-
mentation was done in large part without any tests. Experience has now shown what will
have to be discussed before the next census in order to obtain the data more efficiently
and to make wider use of the information contained in the census results.

A major finding is that setting up a permanent register of buildings and dwellings, com-
bined with information from the population register, has to be the choice of the future.
Also, a decision has to be taken on whether such a register should be designed as an
administrative register instead of just a statistical register. The register of addresses
and buildings of the 2011 Census is only used to organise the 2011 Census and will
have to be deleted when those activities are finished. That approach had been planned
under the assumption that permanently maintaining a register of addresses and buildings
until it is used for the next census would be much more costly and time-consuming than
setting up a new register immediately before the census. Judging by the experience now
available, that assumption cannot be maintained. The administrative data used to set up
the register of addresses and buildings were not very well suited for the purpose. The
administrative data are available in exactly the way they are needed by the relevant
administrative authority. Operationalising the data for statistical purposes requires
enormous efforts in terms of technology, manpower and especially time. In contrast,
a permanent register maintained centrally could support many standardisation processes
– especially if it were maintained as an administrative register outside the secure area of
the statistical offices, so that it could be used by the administrative authorities, too. This
would also support other e-government projects. For the statistical system itself, such a
register would allow the flexible provision of current population and housing data and
be available as an up-to-date sampling frame.

The use of administrative data, which will further intensify in the future, in combination
with collected data leads to highly demanding problems of adequation and methodolo-
gically very complex estimation models which create new challenges not only for the
sample designs. Using such data sets is more demanding, too, because choosing suitable
methods of analysis requires detailed knowledge of the sampling methodology underly-
ing the data sets. For the societal acceptance of the results of official statistics – and this
applies particularly to official numbers of inhabitants ascertained by a census – the para-
digm shift from traditional population census results to census results whose accuracy
depends on their sampling error poses a major difficulty. The basic principle of a tradi-
tional population census is easy to understand even for statistical laypersons, whereas a
complex survey design that is demanding in terms of sampling methodology and consists
of various data sources means that most users of official numbers of inhabitants are no
longer able to understand how the results have been produced. The basic situation for the
use of administrative registers could considerably be improved by standardisation
processes. This would not only improve efficiency and create savings in the production
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of statistical results from such registers but it would also reduce the complexity of
surveys and, consequently, enhance their societal acceptance. In 1983, the Federal
Constitutional Court demanded that this should be a permanent goal for official
statistics (BVerfGE 65, 1 [55]).

A second major finding is that the methodological and technological possibilities
available today to evaluate census data on a geo-referenced basis and, consequently,
to make use of the information potential of those data according to the state of the
art have not been exploited for the 2011 Census. The data of the 2011 Census will
have the same spatial reference as those of the 1987 population census. Although
many of the results will be available down to municipality level, it will not be possible
to show all variables at the same detailed regional level, which is due to the methodol-
ogy.33 For all municipalities with safe statistical units, many results can be disaggregated
down to block sides. Comprehensive use of geo-coordinates (geographical longitude and
latitude) for spatial data analysis, which is legally regulated in other countries, is
currently not legally allowed for census data in Germany. Pilot projects and checks
for data usability and provision have been carried out for a few years already by the
statistical offices of the Federation and the Länder and they have been supported by
the Statistical Advisory Committee, a body giving advice in matters of federal statistics.
Flexible data processing based on coordinates, however, requires either a specific legal
basis for every set of statistics or the inclusion of a general provision in the Federal
Statistics Law. Preparatory work is currently done here, with the future users of such
data being involved. There is still an urgent need felt in this context that legal provisions
be found which can still be applied to the data of the 2011 Census.
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Statistisches Jahrbuch der Deutschen Demokratischen Republik 27. Jahrgang: 1–12.
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Summary

Ever since the very beginning of the Journal of Economics and Statistics population economics
has featured prominently in the Journal. Fertility naturally plays an important role in popu-
lation economics. However, the level of German fertility has decreased significantly from the
1900s. The paper documents and analyzes the long-term development trends. We identify three
different explanatory approaches for the decline in fertility according to which the various
articles of the Journal related to this area are categorized. The paper also investigates fertility
studies published by the Journal since the beginning. It points out that several articles anti-
cipated subsequent research directions in the area of population economics at an early stage.
In addition, significant contributions were made to improve and develop existing knowledge
and understanding. Thus, the Journal has helped to expand the research area of population
economics.

1 Introduction

“People will always have babies” was what German chancellor Konrad Adenauer said in
1957 when he defended the reform of the German pension system to a pay-as-you-go
scheme. With that judgment he destroyed the arguments of those who doubted that
the system – based on the so-called generation contract – would last forever. In the
same year the total fertility rate in West Germany was 2.36 children per woman, but
by 2010 that rate had fallen to only 1.39 (Destatis 2012b). While Adenauer did not
consider this a problem, demography has proven him wrong. This is why a proper
understanding of population economics is so important.

Since its beginning in 1863 the Journal of Economics and Statistics, founded by Bruno
Hildebrand (1812 – 1878), has taken this research topic comprehensively into account.
This article seeks to take stock of the development of population economics focusing on
the discussion on fertility, in particular with regard to early articles of the Journal. To do
this, we aim to examine both the explanatory variables and the development of the un-
derstanding of the population process after what Walt Rostow (1969: 4ff.) refers to as
the take-off of industrialization in Germany which took place between 1850 and 1873.
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Fertility and mortality undoubtedly constitute the essential growth components of the
population development. In the paper we focus primarily on the development of fertility
in Germany without neglecting to investigate the mortality rates.

The outline of the paper is as follows. The next section provides an overview of the time-
series and trends of fertility in the long run. The analysis includes a discussion of the
recent situation in Germany. Thereafter, we present and discuss the respective articles
of the Journal in chronological order taking into account the three explanatory ap-
proaches or theories. The paper then ends with conclusions.

2 The long-term demographic development

This section analyzes the economic factors influencing the changes of fertility over time.
Many European countries including Germany experienced a phase of demographic tran-
sition from 1800 to 1900. This phenomenon is usually defined as the transition process
from (both) high to (both) low mortality and birth rates (Thompson 1929; Notestein
1945). This transition usually starts with a decreasing mortality rate which after
some time is followed by a decline in the fertility rate.

In order to study the long time-series, we present the development of the total fertility
rate from 1870 to 2010. As a reference, we also measure and present the replacement rate
over time which is the level of fertility required to ensure a constant population. In this
calculation we do not consider migration. As Figure 1 shows, about 40 years after the
beginning of the Journal in 1863 the total fertility rate started to decrease significantly.
The first drastic low occurred during World War I (1914 – 1918). Afterwards, the total
fertility rate recovered again peaking around 1920 at a little less than 3.5 but reached
another low only a few years later during the Great Depression. Thereafter, the rate
recovered again quickly before diminishing sharply with the beginning of World War
II to a new record low by the end of the war. After a rise in the birth rate between
1950 and 1960 the rate increased strikingly before reaching a new low in the early
1970s and remained relatively stable up to 2010.

Figure 1 shows that the fluctuations around the trend diminished over time. Since the
middle of the 1970s the course of the total fertility rate seems to have remained relatively
stable. Shortly after the first publication of the Journal the average life expectancy at
birth was approximately 34 years for men and 37 for women (Ehmer 2004: 34), whereas
a man born in 2008/2010 is likely to live for about 77.5 years and a woman 82.6
(Destatis 2012a). In 2010 the total fertility rate in Germany was roughly 1.4 on average
(Destatis 2012b). Moreover, since 1983 the rate has remained below 1.5 children per
woman (OECD 2011). During the first years of the Journal, the average total fertility
rate after the formal reunification of Germany (Reichseinigung) in 1871 was roughly 4.7
and thus significantly higher compared to 2010.

3 The contributions of the Journal to population economics

During our investigations we identified three different explanatory approaches for the
decline in fertility according to which we will categorize the various articles of the Jour-
nal related to this research area. Additional to the three explanatory approaches identi-
fied in the Journal, there are several other theories and contributions in the area of the
economic theory of fertility. To provide an overview, the main thoughts will be men-
tioned at this point. These include, for example, contributions to the infant mortality
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rate of (Rosenzweig/Schultz 1982). Thereafter, families desire to have a certain number
of children. An increasing income goes in line with a decrease in the death rate and an
incline as regards the probability of surviving of children. Consequently, fewer births are
sought by the individuals. This is shown by Army and May (1968) within their article
about the desired number of children in India within the series Population Studies. A
similar argument is used, inter alia, by Repetto (1972) and Leibenstein (1974: 464).

Furthermore, the socioeconomic status is suggested to be another sociological and eco-
nomic theory of fertility. Depending on the different status, people tend to have different
preferences concerning children or material goods. According to this theory, the higher
the social status is the stronger the preferences for material goods are pronounced. In this
context, it is important to mention the contributions made by Easterlin (1969) and
Freedman (1963). Similarly, some authors emphasize (Easterlin 1978; Encarnación
1973) the existence of so-called thresholds, both in terms of income and education,
according to which the inverse relations between fertility, income or rather education
can be observed. Also, demographic researchers (Freedman 1963) argue that changes
in norms and institutions, through e. g. a process of modernization, have an influence
on the size of the family. This might encompass group membership such as a peer group.
Easterlin (1978) develops an idea of Duesenberry (1960), hereafter an individual seeks to
maintain a certain target standard of living and excessive numbers of children worked
against this (Leibenstein 1974: 465).

Source: Bundesinstitut für Bevölkerungsforschung (2011).

Note: For several years no data were available. To create a long time-series, intermediate years were estimated.

Figure 1 The long decline of the German total fertility rate from 1871 – 2010
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The first approach was provided by the founder of population economics, Thomas R.
Malthus (1766 – 1834). The English economist was rather concerned by the near future
of the population. His ‘Essay on the Principle of Population’ (Malthus 1798) was one of
the first on population economics which received a great deal of attention.

Malthus assumed that the total number of the population would grow in a geometric
series which meant the number would double every 25 years. On the other hand, the
means of sustenance could only be enhanced by arithmetical progression (see Table
1). The population would thus grow more rapidly than food production. Further growth
in the population could not be supported by the food supply and would lead to
impoverishment or death from starvation (Esenwein-Rothe 1978: 58). Thus, the fear
of overpopulation and food scarcity, introduced by Malthus, constitutes the first
explanatory approach in the area of population economics.

The second approach was developed by Lujo Brentano, Gary Becker, and Jacob Mincer
(Brentano 1909; Becker 1960; Mincer 1963). This approach is closely related to the
rational choice theory dealing with trade-offs between goods and opportunity costs.
This theory is based on utility maximization and takes into account in various forms
the costs of raising children, the value of time, the costs for education, and the partici-
pation of women in the labor market as well as the impact of uncertainties on the labor
market. It creates a potential for a non-linear budget constraint that generates an impact
of income on fertility that switches from positive to negative with rising income. Rising
living expenses and female wages are negatively related with fertility.

The third explanatory approach is circumscribed by self-regulation. Ronald Freedman
(1975) offers the explanation that fertility reacted to the increase of child survival in a
more or less homoeostatic way. This means that self-regulation played a strong role
during 1875 and 1960. According to this approach, the phenomenon of the decline
in fertility can be attributed to a regulatory circuit. Hence, fertility adapts to a decline
in the child mortality rate and a natural number of children is reached. In turn, when
child mortality is high, more children are raised. This approach is not linked with the
rational choice theory, but it rather contains a leveling off in terms of fertility.

Ever since the very beginning of classical economics, population problems have played
an important role in this emerging research area. At the time of mercantilism, which
represented the dominant economic doctrine across Europe from the 16th to the 18th

century, people assumed that the strength of a country largely relied on the number
of soldiers. To obtain a large army, a country had to strive for a large population.
The German pastor, statistician, and demographer Johann P. Süßmilch (1707 – 1767)
believed population growth to be the ‘happiness of a country’. The prosperity of a nation
would, according to the mercantilist conception, benefit enormously from an increasing
population by stimulating social and economic development. It was assumed that
demographic growth would contribute to consolidating the position of the ruling class
(Overbeek 1974: 30).

Table 1 Relation between population and food growth according to Malthus

Annual intervals

0 25 50 75 100 125 150 175 200
Total population 1 2 4 8 16 32 64 128 256
Means of sustenance 1 2 3 4 5 6 7 8 9

Source: Esenwein-Rothe (1978: 58).
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In order to paint a realistic picture of the past, it should be noted that at the beginning of
the 19th century most women in Germany died at an early age. Although lifespans were
shorter, there was an average of five births per married woman. However, during that
time we have to differentiate between the number of births and the number of children.
In the middle of the 19th century only half of all children born in Germany reached adult-
hood. Not until the course of the 20th century did the number of births and the number of
children start to converge. It was at the turn of this century when generations of women
stood on the verge of a decline in the fertility rate. Thereafter, the average number of
children per woman decreased dramatically from nearly 5 to around 2 (Ehmer 2004:
34-44). With the growing acceptance of how germs spread disease, more emphasis
was put on hygiene which constrained the spread of diseases and contributed to a
rise in life expectancy. Factors contributing to lower mortality rates amongst children
included the declining price of food relative to wages and better quality and diversity
of food. This was especially true of food bought from urban markets. Moreover, better
housing together with the expansion of welfare systems greatly improved the medical
and nutritional conditions for the vast majority of people (Schultz 2009).

At the end of the 19th century Reich Chancellor Otto von Bismarck gradually introduced
social legislation in Germany starting with accident insurance in 1884. This insurance
was created in order to protect workers against basic risks. The emergence of the social
security system at the end of the 19th century established a welfare system which began to
expand in the following years and provided a safety net from risks such as accidents,
poverty, aging, and illness (Kendzia 2010a). However, this was not the first legal provi-
sion of this kind. The “Regulativ über die Beschäftigung jugendlicher Arbeiter in Fab-
riken” was one the first legal measures which protected workers and came into force in
1839. The result was a major step towards a ban in Prussia on child labor (aged younger
than 10). Several other factors also played a role, including the decreasing demand for
unskilled workers as a consequence of rapid technical progress and a stronger enforce-
ment of the compulsory school attendance which had existed throughout Prussia since
1717 (Kendzia/Pierenkemper 2010). Through the stronger enforcement of the compul-
sory school attendance, fewer individuals were joining the workforce.

This, in turn, resulted in a relaxed situation in the labor market which went hand in hand
with a rise in living standards across Germany (Zimmermann 1988). Most parts of Eur-
ope during the 19th century were shaped by a new and irreversible process which had
begun and would lead to the single most sectoral structural change in the economic land-
scape: industrialization. The share of people working in agriculture decreased, and more
andmore people began to work in new industries such as mining and steel manufacturing
or later in the chemical and electrical industries, which soon started to gain international
reputation.

4 The first years of the Journal until the seizure of power by the
National Socialists

In the first years of the Journal the economist and statistician Hans von Scheel (1839 –
1901), an assistant of Hildebrand at the statistical office in Jena, showed that the wealth
and growth of the population would be closely related to the quantity of available re-
sources, such as means of sustenance (e. g. food). According to Scheel, it would be the
task of statistics to recognize and verify the degree of dependence the population had on
comestible goods. He referred to an early study carried out by the French demographer
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Louis Messance (1734 – 1796) on the relation between grain prices and changes in the
mortality rate.1 Messance (1767) had shown a time-series including the average grain
prices and compared those with the mortality rate over time. He found that the mortality
rate was lower when grain was cheaper. After presenting further studies on this issue he
concluded that there was little point investigating the manner further because showing
that grain prices influence the mortality rate could be displayed by following simple com-
mon sense – without any help from statistics. Scheel then investigated the prices of grain,
potatoes, and meat in the small duchy of Altenburg from 1835 to 1864. However, since
the consumption of meat – relative to grain or potatoes – was small for large parts of the
population, he decided to concentrate on the development of the price of grain and com-
pared its course with the number of births. He showed a reverse development of the price
of grain and fertility, i. e. that a high price for grain resulted in lower births in following
years (Scheel 1866: 176ff.).

A few years after Scheel’s analysis of the price of grain and its close relation to the mor-
tality rate the economist, and later rector of the University of Strasbourg, Georg Fried-
rich Knapp (1842 – 1926) investigated the mortality rate for the city of Leipzig from
1751 to 1870. He found that the mortality rate of children 12 months and younger
was 0.223, which meant that from 1000 children approximately 223 had died during
their first year. By contrast, this rate was 0.144 for children between 1 and 10. Knapp
argued that compared to earlier years both rates had already decreased and concluded
that this could in particular be attributed to an improvement in health care, better hos-
pitals, an approved type of construction of cities, and better household furnishings
(Knapp 1873a).

Thus, in the literature there already existed agreement over improvements in terms of
urban public health infrastructure leading to increased living standards. For instance,
investments and regulations concerning water supply and sanitation had had a huge im-
pact on the quality of life. The growing standard of living can be interpreted as a con-
sequence of a general process that had been occurring during the 19th century: urbaniza-
tion. It describes the migration of large parts of the population from the countryside to
steadily growing cities. As a result, more and more of those agglomerations attracted an
increasing number of workers. Around 1913 the general employment in industries in
Germany exceeded the employment in agriculture for the first time (Kendzia 2010a: 6).

The process of urbanization was also documented by several authors of the Journal
(e. g.N.N. 1871: 135ff.; Seutemann 1906: 88). Scheel (1874: 1ff.) indicated that the ur-
banization went hand in hand with an increasing rate of women’s employment. More-
over, he denoted that they were becoming less active in the field of domestic work. As
Scheel put it, women were being driven out of their traditional sphere of work. A later
article examined the further growth of the population and in particular considered the
high fertility rate in industrial areas which was attributed to the large number of children
working class families had (Rohr 1891: 118ff.).

Prinzing (1899: 581) gave a truly comprehensive account of child mortality across Ger-
many. He analyzed the development of the child mortality rate within European coun-
tries over time. According to him, favorable economic conditions would result in higher
fertility rates, but he failed to substantiate this. Prinzing’s elaborations and assumptions

1 Recherches sur la population des genéralités d’Auvergne, de Lyon, de Rouen et de quelques province
et villes du royaume avec des reflexions sur la valeur du bled tant en France qu’en Angleterre depuis
1674 jusqu’en 1764 par M. Messance (Louis Messance), Paris 1767.
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were closely related to Malthusian concerns and can thus be attributed to the first ca-
tegory of our explanatory approach. Similar toMalthus, his assumptions would have led
to an enormous rise in population by an increasing national income per capita. However,
he was proved to be wrong shortly after the turn of the 20th century.

A later author of articles in the Journal contributing to the discussion on the development
of fertility, Karl Seutemann (1907: 293ff.), observed a decline in the fertility rate between
1890 and 1905. He denoted that a decline in the mortality rate would lead to two
growing parts of the population: on the one hand the non-fertile cohort, such as the
very young, and on the other hand the old. He went on later to discard this notion.
He pointed out that a certain mechanism of self-regulation would imply decreasing
fertility rates. He concluded that a decline of the fertility rate was mostly associated
with food shortages resulting from higher life expectancies as well as the decreasing
mortality rate. Consequently, people would raise fewer children than in the past
(Seutemann 1907: 293ff.). With this, Seutemann (1907) relates to the first category
of the three identified explanatory approaches.

The German economist and social reformer Lujo Brentano (1844 – 1931) found a direct
and negative correlation between welfare and matrimonial fertility. In addition to Mal-
thus, who argued that sexual abstinence, vice, and misery all impeded fertility, Brentano
(1909) suggested that physiological reasons as well as the separation between sexual
drive and reproductive behavior would also affect fertility. However, we will not elabo-
rate on the physiological aspect in this paper since we argue that the decisive factors
influencing fertility have always been primarily of an economic nature. According to
Brentano (1909), the decline of the willingness to procreate was due to different activities
from which the household could choose and to the enhanced quality of child care. The
concept of choice between different activities by respecting the utility maximization, the
time costs of bringing up children as well as the quality of life for children can all be
interpreted as an important step into the area of modern population economics (Zim-
mermann 1989: 474ff.). Since Brentano (1909) stresses household choice, he should be
considered as a representative of the rational choice theory and belongs to the second
category of the explanatory approaches.

In 1913 Henriette Fürth (1861 – 1938), who later became the first woman to join the
German Society for Sociology, noted in the Journal that a decline in fertility would con-
stitute a major social problem and indicated that with increasing costs of the standard of
living – and growing expectations as a result – fewer children would be born.With regard
to higher fertility within working-class families compared to other social classes, she
argued that a rise of food prices would also contribute to higher costs of living. Since
fertility rates had decreased among both the poor and the rich, she also traced the decline
back to more sophisticated individual, cultural demands (Fürth 1913: 721ff.). However,
Fürth follows the second explanatory approach by exhibiting higher demands which
would lead to higher costs to keep the standard of living. With that, not only Seutemann
(1907) but also Fürth (1913) had already identified key elements of the quality-quantity
trade-off which is later further discussed by Becker. Interestingly, Fürth (1913) showed
that the administration was deliberately not spreading contraception among the vast
majority of the population but instead distributing it solely to members of the German
navy. The government wanted unrestrained population growth in order to strengthen
military power (Fürth 1913: 747ff.). A possible reason why sailors are given contracep-
tion is to protect its sailors from possible diseases. However, this is not speculated by
Fürth.
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During World War I fertility declined, but Fürth did not consider reasons for this phe-
nomenon in her article (Guradze 1916: 550ff.). As P. Kollmann (1915: 251f.) had argued
one year earlier, the only cogent reason for the further decline in fertility could be as-
sociated with the continued reduction in child mortality. If we follow his argument,
then most people in society had started to anticipate the converging of the number of
births and the number of children which was due to a decline in child mortality rates.
Similar deliberations were shared by Karl Oldenberg (1923: 315ff.) who dealt explicitly
with the connection between fertility and childmortality. Both deliberations dealing with
anticipation can be seen in connection with the third explanatory approach, ,self-regu-
lation’. In the 19th century the number of births and the number of children were diver-
gent. Due to a decline in the mortality rate in the 20th century, those numbers converged.
Self-regulation thus meant that people anticipated these changes and adapted the number
of children accordingly.

Ernst Günther dealt with the issue of declining fertility and its potential impact on the
unemployment rate in an article in 1931. He examined a period of around 15 to 20 years
during the demographic transition. The paradox he formulated was that fewer births –
and with that fewer workers – would lead to higher unemployment (Günther 1931). A
later author of the Journal, Adolf Wagner, adopted this idea in his article on the ‘Günther
paradox’. He believed that if the dependence were to exist there would be something – in
the style of the demographic transition – like demographic unemployment (Wagner
1980).

5 The Journal in the time of National Socialism

Following the rise to power by the National Socialists in 1933 their ideology, including
the role of women as mothers and housewives, could soon be observed across society.
After the Great Depression, during the early 1930s, the regime started replacing female
employment with male employment and promoted female activities in the area of private
households and agriculture. According to Mackenroth (1934: 205), this measure was
aimed at stabilizing the wage level. As we can see from Figure 1, there was a noticeable
increase in fertility. The incline of the fertility rate across Germany, despite a high par-
ticipation rate of women on the labour market, was described in the Journal by the same
author (Mackenroth: 1934: 445). Michalke (1935: 438ff.) noted that during the Great
Depression the spread of female employment was due to the fact that female labor was
cheaper. In the following years possible female employment was considered as a ‘reserve’.

In 1936 the official office responsible for the use of female workers – Frauenamt der
Deutschen Arbeitsfront – prepared women for their later roles as mothers and house-
wives rather than for the labor market (Willeke 1936: 197-208). This bears witness
to the fact that research documented the impact of the ideology of National Socialism
which included the role of women with care responsibilities in the household, rather than
economically independent individuals.

After reaching full employment in 1936 the regime first tolerated and afterwards sup-
ported female workers. When labor shortages occurred, the interest of the National So-
cialist regime to promote female employment grew rapidly from 1942 on. This resulted
in obligatory work for women in 1943 (Kendzia 2010b). Interestingly, in 1937 Ungern-
Sternberg (1937: 471ff.) examined the development of the economic situation in parallel
with fertility. He presented a theory which compared the relatively low fertility with the
‘state of emergency’ in which individuals found themselves. The reason for this assumed
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state was that most people thought they could not afford to have children. Furthermore,
in his investigation he suggested that the reason for the decline in fertility would stem
from self-imposed ‘artificial birth restriction’. This behavior was, according to Ungern-
Sternberg, due to the intention of many people in society to sustain prosperity for the
later generation. Hence, he belongs to the second category within this paper. Birth con-
trol in order to ensure a higher living standard for future generations reflects a trade-off
which can be interpreted as a rational choice. His explanations are early indications of an
idea which would later be described as ‘fertility control’ by the French demographer
Louis Henry in the 1950s. Fleury and Henry (1956) stressed that fertility control would
result in fewer children because households would avoid further births after a certain
number of children had been reached (Coale/Watkins 1986: 9). And indeed, this argu-
mentation again raises the importance of the formulated trade-off in a household which
states that human beings should behave or act rationally. Accordingly, the strong desire
for restricted births corresponded directly to the social and economic change taking place
at that time (Pollack/Watkins 1993: 468ff.).

As shown above, the research on fertility trends in the Journal documented the devel-
opments across Germany during the time under the National Socialist regime. Only one
author used the then relatively national wording ‘Das deutsche Volk’ for the German
population and somewhat exaggerated the increasing fertility rate as achievement of
the ruling regime. Its policies in view of fertility included direct financial aids aiming
at increasing marriages and reducing the costs of rearing children. Moreover, the
same group was supported through privileges and advancements. And lastly, the abor-
tion law was enforced by the state (Taeuber/Taeuber 1940: 150). The German demogra-
pher Friedrich Burgdörfer (1890 – 1967), member of the then ruling party NSDAP2 since
1937, stated referring to the increase of births during the years 1934 – 1937, ‘The Ger-
man mothers presented the National Socialist Reich within four years a full birth cohort
better than expected’ (Burgdörfer 1938: 300).3 However, as Taeuber and Taeuber (1940)
put it, ‘the extent to which Germany has raised the birth rate should not be overesti-
mated’ (Taeuber/Taeuber 1940: 163). That is, the impact of the National Socialist po-
licies on the fertility rate remains controversial in population economics. In Germany, the
industrial production reached its low around the year 1932. Afterwards, the economy
within the leading industrialized countries such as the United States, the United King-
dom, France, Germany, and Japan recovered noticeably. Thus, a general economic up-
swing across the mentioned countries took place soon after the seizure of power by the
National Socialists in 1933 (Romer 1993: 21).

The wording suggests that the author could not entirely escape the then dominating na-
tional atmosphere. Nevertheless, the author described correctly that the fertility rate dur-
ing that time increased, as Figure 1 shows (Ungern-Sternberg 1937: 484). However, other
authors without any article in the Journal followed a rather dubious approach during the
National Socialist regime such as Karl V. Müller (1935) investigating the core of the
racial hygiene in order to create a sustainable population and race policy (Ferdinand
2006: 217). Nonetheless, it is true to say that population economics dealing with fertility
in Germany did not suddenly end up in the year 1933, the seizure of power through the

2 The shortcut stands for the ‘Nationalsozialistische Deutsche Arbeiterpartei’ (National Socialist Ger-
man Workers’ Party).

3 The original quote is as follows: “Die deutschenMütter haben demNationalsozialistischen Reich in
vier Jahren sozusagen einen vollen Geburtsjahrgang überplanmäßig geschenkt”.
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National Socialists. Similarly, we can state that there did not exist a ‘zero hour’ concern-
ing population economics in the year 1945 and after (Gutberger 2006: 162).

In 1941 Zwiedineck-Südenhorst (1871 – 1957) (1941: 161ff.) noted that in previous cen-
turies the fear of overpopulation often occurred and thus rather Malthusian concerns
were shared. However, in recent years, as he observed, the opposing fear of depopulation
would arise. Similarly, he reported on the then alleged demographic policy claiming at
least three children per woman (Zwiedineck-Südenhorst 1941: 168). With Zwiedineck-
Südenhorst the Journal experienced a caesura in terms of publishing articles on fertility
issues. As Table 1 displays, the Journal’s interest in population economics decreased soon
after World War II. It is true to say that during this period more emphasis was generally
put on theoretical developments in economics, but discussions on fertility vanished from
the scene. According to Kurz, World War II and a massive increase in the fertility rate in
the following years led to this standstill (Kurz 1982: 235f.).

6 The Journal from the post-war period to today

This changed with stagnating and later decreasing fertility rates in the beginning of the
1970s in many industrialized countries. Jacob Mincer (1922 – 2006) (1963) further de-
veloped the decision-making process within households by introducing two important
factors. Firstly, he introduced the time costs of raising children, and secondly, he argued
that the female labor force supply and the wish to have children are both part of the
decision-making process within the family. In doing so, Mincer applied the concept
of opportunity costs to the issue of raising children (Zimmermann 1988: 123, 1989:
469).4 In the sequel, it was possible to predict a decline in fertility and a rise in female
work participation as the outcome of joint decision making driven by a relative increase
of female wages in comparison to male wages.

The next groundbreaking contribution to model the decline in fertility was Becker’s at-
tempt to model home production within the so-called quantity–quality (Q–Q) trade-off
(Becker 1981/1991). This approach pointed out that the Malthusian model had missed
the connection that with increasing income more and more emphasis was put on child
quality. The child Q–Q trade-off between fertility and education is generally described as
the choice between the quantity of children and the quality of human capital invested in
each child. Becker showed that the Q–Q trade-off is closely related to income and prices
as well as tastes (Becker et al. 2010). Zimmermann (1985, 1989) has shown that the
complex quantity-quality approach of Becker can be replaced by simply assuming
that child material expenditures (“child living expenses”) are rising with the consump-

4 As Zimmermann (1988, 1989) has pointed out, it was Mincer (1963) and not Becker (1960) who
developed the most important elements of the neoclassical theory of fertility first before Becker
(1981/1991) established and dominated the field. A full discussion of the international literature
can also be found in Zimmermann (2005) which also contains a comprehensive reference list.

Table 2 Articles in the Journal on fertility during 1863 and 2013 (15-year period)

1863 –
1877

1878 –
1892

1893 –
1907

1908 –
1922

1923 –
1937

1938 –
1952

1953 –
1967

1968 –
1982

1983 –
1997

1998 –
2012

1 1 4 4 4 1 0 3 4 2
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tion level of the parents. This child living expenses approach leads to the same conclu-
sions concerning a negative impact of rising income on fertility.

As another representative of the rational choice theory, Ingeborg Esenwein-Rothe
(1911 – 2002), dealt with population forecasting models and their limits in 1978. She
examined the different developments concerning fertility across the world. She investi-
gated not only the issue of overpopulation in developing countries but also the decreasing
fertility and wrote of the fear of the death of an entire nation. Esenwein-Rothe (1978)
also described the reasons for the increasing standard of living during industrialization
by highlighting how the railway and steamships had expanded means of sustenance.
At the same time the transparency of the market had improved through modern tele-
communications. She spoke of a cultural change in the awareness of future generations.
Fertility would go hand in hand with the increasing standard of living which meant that
the size of a family would adapt to the financial and time resources of the individuals
according to their social conditions and desires (Esenwein-Rothe 1978).

Meanwhile, the family of four with two parents and two children had become the do-
minant family structure in society. During the time when national ideas were sweeping
across Germany, this dramatic decrease was heavily debated and criticized as the possible
death of the nation and later, assuming an ever more dramatic scenario during the years
of the National Socialist regime, the death of the German race. By World War I the total
fertility rate had reached an all-time low which recovered afterwards but fell once again
to a new low during the Great Depression and at the end of World War II. As Figure 1
shows, the 1950s and 1960s witnessed a baby boom with the total fertility rate rising to
nearly 2.5. This can be linked with the German economic miracle which took place until
the first recession after World War II in 1966 to 1967. After that period a short and
dramatic decline in fertility occurred until the early 1970s when the decline stabilized.
The development of the total fertility rate inWest and East Germany until 1970 remained
more or less the same. Only in the second half of the 1970s did the rate increase in East
Germany, whereas the rate in the West remained stable at 1.4 (Ehmer 2004: 44-46).

Another contribution in the Journal, which was made by Adolf Wagner, concerned a
book dealing with the decline in fertility (Dinkel 1985). Wagner pointed out that
most people worked in agriculture prior to industrialization. During that time children
were often employed as workers on the family farm (Wagner 1985: 544). Thus, child
work diminished during industrialization and fewer children were born. TheMalthusian
concerns regarding overpopulation did not materialize in developed countries because
one of his key assumptions proved to be wrong. Malthus failed to consider that technical
progress would increase farming yields so greatly which meant that the increase in food
supply outstripped the demand.

Furthermore, Malthus suggested a positive correlation between income and fertility
(Zimmermann 1988: 121f.). Due to the implementation of a social security system,
the social benefit of children decreased. At the same time, the costs of raising children
increased. Matthias Bletzinger and Uwe Walz (1989) extended the theoretical model of
fertility by Zimmermann (1985) to explain the empirically observable negative relation-
ship between income and fertility. They showed that in particular the social status of the
parents determines the essential inputs for the children. Olaf Hübler (1991) added that
women would earn on average less than men. He dealt with the causes of gender wage
discrimination and gender dependent earnings. The article did not discuss the economic
factors influencing fertility, however.
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Assenmacher and Wenke (1993) referred to Becker’s model of the household which not
only consumes but also produces. Both authors reported that the service sector has risen
constantly across industrialized countries. To explain this growth they indicate the shift
from home production to market production in terms of services as a consequence of
increasing labor market participation by women. This trend can be described as follows:
In the beginning of the 1960s the female employment rate accounted for less than 50
percent. However, the same rate increased significantly during the last 50 years and
peaked in 2010 at nearly 70 percent (Statistisches Bundesamt 2012).

More than thirty years after Mincer’s contribution on the family, Galor and Weil (1996)
created a model which was based on the idea that increasing capital per worker would
imply a rise of the relative wage of female workers. This, in turn, would lead to a
reduction in the size of the family which would imply that child-rearing activities
and female labor supply would substitute each other (Galor 2005). Concerning the
development of women’s income as a percent of men’s, similar to the participation
rate of women in the labor market, women’s relative income has risen relatively stably
since the 1960s. Latest Figures show that the percentage of women’s income by men’s
income now clearly exceeds 50 percent, whereas the same Figure amounted only to less
than 40 percent in 1960 (BFSFJ 2005: 219).5

Althammer and Wenzler (1996) exhibited that the decision on the allocation of working
time would take place within households and was dependent on the husband’s wage. The
total fertility rate in East Germany was the lowest in the world at 0.77. Eberhard Schaich
(1998: 94-105) stressed that from 1991 to 1995 the rate remained constantly under 1. He
offered several explanations for this, such as a pessimistic assessment of the future of
young women because of the new political situation and many job losses during that
period. In addition to new alternatives to the traditional family pattern, new job oppor-
tunities and consumption possibilities had emerged. After some time, an alignment to the
demographic situation in West Germany began to occur.

Kleinhenz (2004) dealt with the consequences of the demographic change. He stressed
the impact of the sudden drop in birth rates due to the birth control pill. Further expla-
nations are associated with balancing the different demands between the workplace and
family life since most women tend to have fewer children at a later age (Kohler et al.
2002). The increase in life expectancy and the technological change taking place is
accompanied by higher wages. This, in turn, leads to more educational attainments
across the population in order to acquire time-intensive human capital (Cervellati/Sunde
2007).

According to recent research in this area, the rational choice approach forms a concep-
tual framework which is likely to be consistent and gives an account of both the eco-
nomic and fertility transition (Cervellati/Sunde 2007). It appears that from today’s point
of view, the basic changes in mortality and fertility are dependent on the reallocation of
family resources (Schultz 2009). Furthermore, the latest research shows that even prior
to the demographic transition, the Q-Q trade-off had existed (Becker et al. 2010). There
has been an extensive empirical literature on both human capital and family economics
in recent years in the area of population economics. The majority of that literature con-
cludes that factors such as marriage, work, wages, and schooling as well as a high labor

5 Percentage of women’s income by men’s income. The income is cumulated on the basis of the av-
erage annual earning points and the average insurance years when retiring. From 1990 on it is
weighted by the proportion of East (about 20%) and West Germany (about 80%).

Celebrating 150 Years of Analyzing Fertility Trends in Germany . 417



force participation rate of women all affect fertility to a great extent (Browning et al.
2011).

7 Conclusions

To sum up, as Table 1 shows, right after the introduction of the Journal and within the
very first 30 years of its existence, the Journal only rarely addressed issues regarding
fertility. The reason might be that before the turn of the century, a relatively high fertility
rate was observed and there was no need to put fertility on the agenda. Later, during
1893 – 1937, the situation changed. Most attention throughout the existence of the Jour-
nal has been paid to fertility between 1893 and 1937. This might be explained by the
dramatic decline in fertility during that time. However, in the following years, from 1938
to 1967, the topic received very little interest from the Journal. An explanation could be
on the one hand, that owing to the war the topic became less important and, on the other
hand, Germany faced a post-war baby boom during the economic miracle which also
might have resulted in less interest and thus publications in the area of fertility. Never-
theless, during 1968 and 2012 more attention has been paid to fertility in the Journal,
which might refer to the relatively stable and low level of fertility since then.

Deliberations on population economics in Germany have lost nothing of their impor-
tance as a closer look at the trends and the number of works in the Journal regarding
fertility confirms. As we have found, the three explanatory approaches (i. e. Malthus’
early contributions, the rational choice theory and self-regulation) have all appeared
in the Journal in some way over time. Whereas Malthusian concerns of food scarcity
due to overpopulation were shared 1899 for the last time, treaties dealing with the ex-
planatory approach of self-regulation appeared even in 1915 (Kollmann) and 1923 (Old-
enberg). Nevertheless, the concept of self-regulation was not noticed in the Journal after
1923. As already explained, the German economist Brentano in 1909 was the first to
point out the direct and negative correlation between welfare and matrimonial fertility.
Thereby, he laid the groundwork for Becker (1960, 1981/1991) and Mincer (1963).
Brentano (1909) suggested, in essence, that the decline in fertility was related to various
activities from which the household could choose. By doing so, Brentano was a fore-run-
ner of modern-day population economics.

Subsequently, the rational choice approach became the dominant stream to explain the
course of fertility in the area of population economics. The approach which is based on
the rational choice theory seems to provide a plausible answer to many questions raised
in this article. It appears that the benefit of children was higher before the demographic
transition. After the end of the transition process, the decline in the child mortality rate
and the wide establishment of a social security system led to a diminishing benefit of
children. At the same time, to ensure children the same standard of living, parents faced
increasing costs of rearing children. However, since the 1970s the total fertility rate has
remained relatively stable – but at a much lower level.

The displayed explanatory approaches have contributed to the development of theory in
the area of population economics. The Q-Q trade-off seems to be an appropriate method
of investigation. However, it remains a theory of limited scope. The authors neglected the
influence of social groups on fertility. All in all, the determining factors concerning the
development of fertility appear to be diverse. Some may be due to unique historical cir-
cumstances, such as the twoWorldWars, others depend on the changing socio-economic
conditions and cultural factors. Therefore, the development seems to depend on various
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issues such as economic changes, social circumstances, and a comprehensive process of
modernization (Leibenstein 1974: 468-471). One question that remains unanswered is,
as (Leibenstein 1974: 471) puts it: “A sensible theory must take into account competition
between the budgetary demands for expenditures on children versus pressures for other
expenditures as the social and economic circumstances change in the course of economic
development. Where do these pressures for other expenditures come from?”
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Summary

In this paper, we provide some reflections on the development of monetary theory and mone-
tary policy over the last 150 years. Rather than presenting an encompassing overview, which
would be overambitious, we simply concentrate on a few selected aspects that we view as
milestones in the development of this subject. We also try to illustrate some of the interactions
with the political and financial system, academic discussion and the views and actions of
central banks.

1 The early days

The birth of the “Journal of Economics and Statistics” in 1863 sets the start for our
reflections on the development of monetary theory and monetary policy over the last
150 years. It is obvious that it would be overambitious to try to cover this period in
an all-encompassing manner. Therefore we will concentrate on a number of aspects
which we see as milestones in the development of this subject. In this context we will
also refer to some articles published in the Journal which reflect these developments.

Like hardly any other field of economics the development of monetary theory and
monetary policy in the course of time reflects the influence and interaction between
the political and financial system, academic discussion, and the views and actions of
central banks. In the words of Wicksell (1906: 3/4): “…the choice of a measure of value,
of a monetary system, of currency and credit legislation – all are in the hands of society,
and natural conditions (e. g. the scarcity or abundance of the metals employed in the
currency, their chemical properties, etc.) are relatively unimportant. Here, then, the

* This paper has been prepared as a contribution to the Special Issue on “150 years Journal of Eco-
nomics and Statistics” of the Journal of Economics and Statistics/Jahrbücher für Nationalökonomie
und Statistik. We would like to thank Peter Bernholz, Knut Borchardt and Heinz Rieter, the editor,
Peter Winker, and three anonymous referees for valuable suggestions on the development of
monetary theory in Germany. Thanks to Florian Hense for assistance in the literature review.
All remaining errors are our own.
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rulers of society have an opportunity of showing their economic wisdom or folly. Mone-
tary history reveals the fact that folly has frequently been paramount; for it describes
many fateful mistakes.”

At the time when the Journal was first published, the state of monetary theory in “Ger-
many” was anything but well developed (Rieter 2002). To a large extent this was due to
the fact that Germany as a state was created only later (in 1871) implying that a large
number of currencies existed and that the financial system was very fragmented and
hardly developed (Häuser 1998). This is a special case of a general observation: The
development of monetary theory through the centuries is strongly related to the state
of the financial and monetary system of the time (Born 1981). This is e. g. true for
the “discovery” of the quantity theory of money at a time when large price increases
were observed in the 16th century, and Bodin (1577) and others identified the increase
in money resulting from the Spanish conquests in America and the following silver and
gold imports in Europe as the cause for rising prices throughout Europe.

Later centuries saw a disastrous experience with paper money (John Law), the problem
of convertibility triggered by wars, the choice of gold versus silver or of both (bimetal-
lism), and the debate on what should be counted as money (see e. g. Rist 1938). These
phenomena in real economies were reflected in theoretical discussions in the context
of the Bullion Report and the currency-banking controversy. During that period the
discussions in the German economic literature remained on the sidelines. However,
this changed after the middle of the 19th century. Although his work is widely forgotten
Carl Knies (1873, 1876, 1879) was an outstanding figure in his time and the thorough
analysis of the functions of money remains exemplary (Häuser 1996).

The debate between supporters of the banking and currency theory had immediate prac-
tical consequences in the form of the organization of central banks. The foundation of
the Reichsbank in 1876 reflects the dominance of the reception of the banking theory in
Germany (Holtfrerich 1988): the circulation of money was seen as being dominated by
developments in the real sector. Adolph Wagner, who had already triggered a discussion
in Germany on the Banking Act of 1844, is the main representative for the dissemination
of the banking theory (Wagner 1873).

Some articles in the early years of the Journal reflect the discussions in England, however,
contributions on the situation in Germany dominated. Theoretical papers do not deserve
further comment from today’s perspective as theory remained without any significant
impact on the evolution of monetary theory. The publication by Laspeyres (1871) on
the proper calculation of price developments represents an early highlight in the field
of measurement.

2 Wicksell and Hayek – a neglected dissent

Before continuing the line of connecting changes in the real world of money and finance
with developments in theory we would like to highlight a dissent between two eminent
researchers in this field. Knut Wicksell’s “Geldzins und Güterpreise” (1898) is a mile-
stone in monetary theory. As German was the publishing language of many Scandinavian
economists at that time, it is not surprising that Wicksell expressed his ideas first in an
article in the “Jahrbücher” (Wicksell 1897).

Wicksell’s seminal contribution is based on his distinction between the natural and
the nominal interest rate and the consequences for the development of prices once

424 . Otmar Issing and Volker Wieland



the nominal interest rate differs from the natural rate. Hayek (1931) explicitly praises
Wicksell for this innovative idea. However, he comes to the conclusion that with all
merits of Wicksell’s approach he makes a mistake by claiming that the coincidence in
equilibrium of the natural and the nominal interest rate represents always a constellation
which keeps also the price level constant (Hayek 1931: 22). The consequences of Hayek’s
correct critique are far reaching. If we define neutrality of money as a situation in which
the interest rate is in equilibrium, a situation of a stable price level is not necessarily
consistent with this condition (Hayek 1933).

For Hayek, not a constant price level, but the neutrality of money, i. e., the idea that
money does not influence, that is to say distort relative prices, is the benchmark for
the conduct of monetary policy. The implicit challenge is obvious: What are the con-
sequences for the economy if monetary policy follows the goal of price level stability
(or low and stable inflation)? Is the implicit “non-neutrality” relevant? Is “neutrality”
a concept of any relevance for the conduct of monetary policy? Hayek’s discussion of a
constant money supply sounds even odder today than 80 years ago.What is the relevance
of the “optimal money” developed by Friedman (1956)?

For his well known book Woodford (2003) not only uses deliberately the same title as
Wicksell, but also takes the same position on this issue. Interestingly, Hayek and his
critique are not even mentioned. As Woodford’s approach had such a big influence
on monetary theory and policy recently, it might be interesting to resume this debate.

3 From gold to paper

With respect to the origin of the “Jahrbücher”, we have tried to give a very short sum-
mary of the state of monetary theory in Germany at that time. The journal also contains a
number of reviews of important books. Although this overview is still very rudimentary,
due to lack of time and space we will now concentrate on main developments. This
selection reflects our priorities and is anything but encompassing.

The 19th century finally saw the triumph of the gold standard following the British
example. Monetary policy was dominated by the principle of gold convertibility, i. e.,
it was constrained by the balance of payments1 and monetary theory explained how
gold movements influenced the quantity of money and thereby the price level in
individual countries. In Germany this period was characterized by the coincidence of
several fundamental factors, namely a new state (1871), a new currency (1873), and
central bank (1875), as well as deep changes in the economy (Borchardt 1976).

The collapse of the gold standard in the context ofWorldWar I caused the deepest change
of the monetary system in the history of mankind. Before, with a few exceptions money
either consisted of physical entities of scarce goods or was “backed” by gold or silver.

In theory a debate had started on the “nature” of money and its functions (see e. g.
Menger 1970). A special German contribution by Knapp (1905) defined money by
its legal tender character (for a discussion see Ellis 1934 and Krohn 1986) – money
was a “creation of the state”, an idea which obviously was not helpful to explain the
emergence of inflation and to develop a solution for ending the disaster.

1 Bloomfield (1959) argued that there was a habitude in managing the currency. For a critique, see
Issing (1965) who argues that the principles of the gold standard dominated over “management”.
On the currency reforms after the founding of the Deutsche Reich and the “automaticity” of the
gold standard see also Borchardt (1976).
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Conceptually, paper money (to be correct: a paper standard), i. e., a currency with de
facto zero production costs, “represents the logical culmination of the history of the
development of money” (Helfferich 1923: 665). With the outbreak of the First World
War in 1914, Germany was de facto under a paper standard and the government
(Reichsregierung) had direct access to central bank credit. Unfortunately, the experience
in Germany at that time revealed the rather dire side of paper money. After the lost war a
return to the gold standard was not an option. To conduct monetary policy under these
circumstances was obviously a tremendous challenge.

The interaction between the economic situation and the development of monetary theory
became most intensive during the period of hyperinflation in Germany after the First
World War ending in the collapse of the currency (Mark) in November 1923. Over
this debate one should not overlook the fact that monetary theory before had made
substantial progress. Already in the first edition of his most influential book von Mises
(1912) had warned against any interference of the state into the value of money.
Schumpeter (1917) starts from an “income approach to the value of money” (Rieter
1971) and then analyses the quantity theory of money in all its aspects, and finally comes
to the conclusion that the general level of prices is determined by the quantity of money.
One might think that this should have equipped the central bank with a solid theoretical
fundament.2 As will be shown below the opposite was true.

Inflation had started already during the war and finally accelerated to record levels in the
years 1922/23.3 The discussion on the explanation of inflation went along the lines of the
old “Bullion versus Banking School” controversy (Holtfrerich 1988; Rieter 1971).

The Reichsbank supported the “balance-of-payments theory”. As knowledge of this
approach might have disappeared, Figure 1 shows its main elements (Eucken 1923).4

The initial cause for inflation is the deficit in the balance of payments, due to the
reparation payments which via the transmission mechanism pictured in Figure 1 finally
ends in inflation. As a consequence of this interpretation, the Reichsbank rejected any
responsibility for inflation even when inflation reached unprecedented levels. President
Havenstein defended the Reichsbank against its critics, e. g. in a meeting of the Zentral-
ausschuss on 25 August 1923 arguing: “There is no doubt that by giving credit, a central
bank increases the circulation of banknotes; however, insofar the central bank gives
credit which is economically justified and necessary, as it serves production and turnover
of goods, it does not create artificial purchasing power” (Protocol, p. 2; translation by
Issing). At the same time the Reichsbank apologized for not being able to satisfy fully
the demand for banknotes and justified the decision to keep the discount rate constant
(since 1914) at 5% until 28 July 1922.

A prominent opponent of this explanation of the causes of inflation by the Reichsbank
and its monetary policy was Eucken. He rejected the balance of payments theory, and on
the basis of his quantity theory approach saw the cause in the increase in the quantity of
money triggered itself by the public deficit and the artificially low central bank interest

2 An article by Bendixen (1919) published in this journal might be mentioned where the author is
criticizing the concept of “metallism” as the fundament of money and develops arguments in favour
of Knapp‘s theory.

3 It is interesting to note that it were foreign authors like Bresciani-Turroni (1937) who published
the first authoritative book on the German hyperinflation.

4 The English version is taken from Holtfrerich (1986).
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rate. Following his analysis, inflation could only be stopped by closing these sources with
the consequence of restoring the needed scarcity of money.

For Eucken the interpretation of the causes of inflation by the Reichsbank was totally
flawed, and for modern readers it looks just odd, and is of interest only because it
inevitably led to hyperinflation. So it is no surprise that this theory has totally disap-
peared (however, not the notion of the endogeneity of money creation).

So, the Reichsbank has to take the full responsibility for the inflation because it was
misguided by a wrong theory?5 Borchardt (1972) has a rather sobering argument on
this debate. In short, in his opinion the war with all its consequences, especially the
fact that it was lost left hardly any option to contain inflation. Therefore, any theory
of inflation not respecting the political circumstances cannot explain properly what
happened in Germany in these years.6

Von Mises can be seen as the leading expert of monetary theory in this period. It would
take much more space to do justice to all the aspects analysed in his impressive work
“The Theory of Money and Credit” (1980), the English translation of the second edition
(1924) of the book already mentioned above. He already develops the purchasing power
theory. He strictly rejects Knapp’s legal concept of money, and systematically applies
marginal utility theory to explain the value of money. Whereas this approach, adopted
by Wieser (1927), had no lasting impact on monetary theory, his analysis of the detri-
mental effect of the influence of the government on the value of money was validated
since time and again. His conclusion is short and strict: “Sound money still means what it
meant in the nineteenth century: the gold standard” (von Mises 1980: 480). In his plead-
ing for currency competition Hayek (1990) refers repeatedly to the work of von Mises
and his argument that it was not “capitalism” but government intervention which has

Figure 1 Balance of payments theory

5 Initially, the Reichsbank saw its policy being supported by an international consensus of central
bankers. However, this changed in the course of 1923 (James 1999).

6 For a short survey of the political circumstances see e. g. Rieter (1971). Cagan (1956) in his seminal
work shows that an extreme rise in prices depends almost entirely on changes in the quantity of
money. However, a precise analysis of the determinants of money supply cannot be purely mechan-
istic, but would involve the motives of governments, “with whom the authority to open and close
the spigot of the note issue ultimately lies”.
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been responsible for the recurrent crises of the past. But for Hayek, currency competition
rather than the gold standard is the solution.

Overall, these and other publications not mentioned here indicate that German speaking
economists had closed the gap relative to the international standard of monetary theory
which had existed before. This is e. g. demonstrated by a secret conference in the middle
of the crisis in September 1931 which brought together important political actors and
leading academics which by itself is a remarkable and rare event. At this gathering
the “crème de la crème” (Borchardt/Schötz 1991) discussed whether and how the
Reichsbank could and should help to finance measures to create jobs. Although the
discussion was focused on a plan to stimulate the economy via deficit spending by
the “German Keynes”, Wilhelm Lautenbach, important arguments were based on
monetary theory. The quality of the exchange of views in these two days at the conference
is also an indication of the loss in intellectual capacity thereafter due to the brain drain
and the isolation during the Nazi regime.

4 Currency reform in Germany 1948

Only one generation and another lost war later, Germany was again confronted with the
challenge of a currency ruined by inflation. This time the destruction of the value
of money was not evident in the inflation rate as prices and wages were controlled
(the so-called “stopped inflation”). As a consequence, a huge monetary overhang had
to be dealt with. Numerous plans were developed how to solve the problem (Möller
1961). The currency reform of 1948 was encompassing as it addressed not only
monetary and banking issues but also matters beyond money like distributional aspects
(Lastenausgleich). On 20 June 1948 the new currency was introduced – an act which also
implied monetary division between West Germany and the East. The impact of the
introduction of the Deutsche Mark on the (West) German economy has to be seen in
context with the measures to liberalize the economy for which Ludwig Erhard was
responsible (Möller 1976; Buchheim 1999).

As it turned out with the new currency (West) Germans for the first time in two genera-
tions experienced a stable currency. Indeed, the Deutsche Mark became one of the most
stable currencies in the world. Over its 50 years existence the average annual inflation
rate was 2,6%.What is of particular interest in this context is to what extent this was due
to following the right monetary theory in the conduct of monetary policy. Two aspects
are key:

The first is the institutional arrangement initially established by the allies and later
included in the law on the Deutsche Bundesbank (1957) which gave the central bank
independence and a mandate for maintaining price stability.7 For the development of
monetary theory and policy this is a remarkable fact as the independence of the central
bank was at that time hardly an issue in the international discussion, and when it was
raised there was not much sympathy for such a statute. It was only after the “great
inflation” of the seventies when institutional aspects were intensively discussed and
empirical studies revealed a strong correlation between central bank independence
and inflation (Issing 1993).

7 Article 3 of the Bundesbank act defined the aim as “safeguarding the currency” which included both
external and internal stability – a combination impossible to be realized in a world of inflationary
developments. However, this legal goal was more and more interpreted as stability of domestic
prices.

428 . Otmar Issing and Volker Wieland



It is true that the success of the monetary policy of the Bank deutscher Länder and then
the Deutsche Bundesbank did not only rely on its legal status but was also firmly based on
the support by a population which had lost its wealth invested in financial assets twice in
a generation. But there is no doubt that the example of the Bundesbank played also a role
in the development of institutional aspects of monetary policy.

The second issue concerns the theoretical fundament of the German central bank’s mone-
tary policy (Neumann 1999). The early years were dominated by a pragmatic approach
within the constraints of a fixed exchange rate (Emminger 1976; Schlesinger 1976).
Monetary targeting was the new strategy announced in 1975 for the first time.

5 After World War II: Paper standard under fixed exchange rates

In contrast to the situation afterWorldWar I the idea of a return to the gold standard was
totally discarded. Paper money standard remained the only option. As a consequence of
the Bretton Woods Conference in 1944 and the following statute for the International
Monetary Fund, the Western world entered a period of fixed exchange rates. Once for-
eign exchange controls were abolished the idea that under such a regime monetary policy
could be directed towards domestic goals like price stability or full employment turned
out to be an illusion. A fixed exchange rate, free capital flows and a sovereign monetary
policy form an “impossible trinity” (Mundell 1973) which means that only two of the
three goals are mutually consistent.

The collapse of the regime of fixed exchange rates in 1973 opened a new era for the
conduct of monetary policy on the basis of a paper standard. Once again, a new period
started in which the interaction between economic events, not least the “great inflation”
of the seventies, and the development of monetary theory opened a new chapter.

This is also true for the “opposite direction” most notably to be observed in Europe
where first a regional regime of fixed exchange rates (European Monetary System)
was established before the ultimate solution of creating a single currency shared by
initially 11 and later (2012) 17 countries was adopted.

6 Keynesianism versus monetarism and the impact on monetary policy

The development of monetary theory since the end of World War II is marked by a series
of traditional topics as well as by new aspects. On the neutrality and value of money
Patinkin (1965), for example, must be mentioned (also in the context of the real-balan-
ce-effect). For a while the controversy on inside-outside money triggered a lively debate
(Gurley/Shaw 1976; Pesek/Saving 1969). There is a legion of publications. For an early
survey see Johnson (1962); encompassing Friedman and Woodford (2011).

Although these theoretical developments and the accompanying empirical work on, e. g.,
demand and supply of money are also of relevance for monetary policy, we will concen-
trate here on the main controversy which had a direct impact. This controversy can be
summarized under the headline of this paragraph: Keynesianism versus monetarism.

The 1950s and 60s were the time when Keynesianism dominated worldwide. Keynesian-
ism here means the monetary theory originating in Keynes’ “General Theory”, developed
further by Hicks, Modigliani, and many other proponents which Herbert Stein (1990)
coined “simple-minded Keynesianism”. The view that there was a permanent and stable
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trade-off between inflation and unemployment was propagated by an influential study
on the Phillips-Curve by Samuelson and Solow (1960). As a consequence society seemed
to be able to choose according to the “menu”. Fiscal policy was the powerful instrument
to guarantee full employment. Monetary policy had no major role to play and should be
coordinated with the government’s policy. Tobin’s (1965) contribution worked in the
same direction. The view that “money” was of minor (if any) importance was a
main element of the “liquidity theory” for which the Radcliffe Report (Committee
1959) can be seen as a representative survey.

As far as monetary policy was based on theory central banks world-wide followed these
ideas. In the first place this is true for the Fed as it is analysed in detail in Allan Meltzer’s
authoritative history (2009). The philosophy of “money does not matter” is encapsu-
lated in a remark by the former chairman William McChesney Martin, Jr. “They
don’t really know what the money supply is now, even today. They print some figures
… but a lot of it is just about superstition.”8

The reception of Keynesianism in Germany after 1945 happened step by step reflecting
a dispute between the older rather negative and the younger, supportive generation
(Richter 1999a,b). A bundle of objectives was the orientation for the central bank’s
monetary policy. Bank liquidity was the main target of the Bundesbank’s actions.
Over time the concept of free liquid reserves was the guideline for the conduct of
monetary policy.

However, under the regime of a fixed exchange rate, even during the years of foreign
exchange controls, the conduct of monetary policy was confronted with the balance
of payments restriction (Emminger 1976; Richter 1999b). Having been a strict supporter
of a fixed exchange rate for the DM against the US dollar, after the introduction of
convertibility the Bundesbank’s policy was more and more marked by its fight against
the impact of the consequences of surpluses in the balance of payments. To what extent
external considerations dominated monetary policy decisions is, for example, demon-
strated by the fact that in November 1960 the Bundesbank lowered the discount rate
from 5% to 4%, in order to reduce the interest rate spread to foreign markets, notwith-
standing the fact that the domestic situation would have required the opposite. Over the
period from 1951-1973 the foreign component dominated the source of the money base
(see e. g. Issing 1996). Under these circumstances the Bundesbank moved gradually in its
position from supporting appreciations of the exchange rate to later favouring a regime
of a flexible exchange rate. Eventually, price stability had turned into the single monetary
policy objective.

While the Keynesian doctrine was still dominating, an intellectual challenge was
emerging which was later called the monetarist counterrevolution. Milton Friedman
was the key figure publishing a series of influential papers. His voluminous “AMonetary
History of the United States” (1963) written with Anna Schwartz became sort of the
benchmark of how empirical studies should be conducted. In his “A Program for
Monetary Stability” (1960) he proposed a fundamental change of the financial system
(100% minimum reserves) and his famous k-percent rule, according to which money
supply should increase steadily by 4% year per year. This extreme approach was never
considered as a practical advice for the conduct of monetary policy and later also rejected
by Friedman himself.

8 Quoted in Meltzer (2009: 267).
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However, the main message of monetarism (Friedman 1968; Brunner/Meltzer 1989) had
a lasting influence on monetary theory and policy (Laidler 1981).
1. Money demand is a stable function of a few key variables.
2. Discretionary monetary policy – not least because of long and variable time lags –

causes volatility in output and employment and has no permanent impact.
3. The Phillips trade-off cannot be exploited, unemployment is determined by the natural

rate.

As a consequence monetary policy should follow strict rules for the control of money
geared towards price stability. Tobin (1980) coined the termMonetarismMark I in order
to distinguish it from Mark II, which included Robert Lucas’s (1972) contribution that
markets forming rational expectations make any attempt of a discretionary systematic
monetary policy ineffective. The so-called Lucas critique (1976) explained why the
structural parameters of existing models change under the influence of policies and could
therefore not be used for the simulation of outcomes.

The emergence of monetarism triggered a debate which can be seen as one of the most
productive developments not only in monetary theory but for macroeconomics as a
whole. Two new journals were founded which soon became a platform for a worldwide
discussion (Journal of Money, Credit and Banking; Journal of Monetary Economics).
In Germany Manfred Neumann (1971) became the leading German monetarist (for
his assessment of the Bundesbank’s policy, for example, see Neumann 1999).

These developments in monetary theory were a challenge for central banks. The
Deutsche Bundesbank can be seen as an outstanding example of a timely, but reflected
reaction to new research. The move from a fixed exchange rate to floating on March 19,
1973 created the fundament for the choice of a monetary policy strategy geared to a
domestic goal which was price stability. As the first central bank in the world the
Bundesbank in December 1974 announced a growth target for the money stock in
1975. The choice of a monetary target signalled a fundamental regime shift. This
decision was based on two arguments. First, and foremost, was the adoption of an
intermediate target, i. e., the intention of controlling inflation through the control of
monetary expansion. Second, the Bundesbank tried to provide a guidance for agents’,
especially wage bargainers’ expectations through the announcement of a quantified
objective for monetary growth (Schlesinger 1983).

The Bundesbank was convinced that, while monetary policy maintaining price stability
in the longer run would exert a positive impact on economic growth, fostering potential
growth in the economy should be considered a task of fiscal structural policies, while
employment was a responsibility of the social partners conducting wage negotiations.

The new strategy was seen as an experiment and the first experiences with monetary
targeting were not particularly encouraging. However, the Bundesbank had made it clear
from the beginning that it could not and would not promise to reach the monetary target
with any degree of precision.

After the first years of experience the Bundesbank enhanced the monetary target concept
from its experimental stage into a fully fledged strategy (Issing 1992, 1997; Neumann
1999). While details of the concept were adapted from time to time, monetary targeting
remained the strategy until the end of the DM in 1998. The Bundesbank on the one hand
based its strategy and the consequent monetary policy to a large part on the monetarist
theory, the flexibility which it demonstrated in the implementation, on the other hand
however, raised critique by the monetarists right from the beginning.
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“Pragmatic monetarism” as this policy has been called – which was in line with the
central bank’s own interpretation –met its first hard test in the seventies, and successfully
stood the test. Germany avoided the “great inflation” which hit other countries (Issing
2005; Beyer et. al. 2008). Confidence in the DM as a stable currency was maintained also
throughout the nineties during the turbulences of unification.

7 The “great inflation” and rational expectations theory

This is not the occasion for a comparative study. However, it is interesting to briefly
contrast monetary policy and its results in Germany relative to other countries during
the seventies. Figure 2 shows inflation in the G7 economies from 1960 to 1995 measured
by the rate of change of the Consumer Price Index. It is no surprise that commentators
have dubbed the seventies the period of the “Great Inflation”. Inflation reached double
digits in 1974/75 in all of them but Germany – and a second time around in 1980/81
except for Germany and Japan. Initial price rises emanated from oil prices, but central
banks were responsible for the lasting impact.

The most important reasons for the U.S. Federal Open Market Committee’s disappoint-
ing performance during this period can be seen in the continuation of a discretionary
monetary policy that was focussed on two targets – employment and inflation – and
was misguided due to unreliable indicators like the output gap (Orphanides 2002),
reliance on the Phillips curve trade-off and neglect of money (Meltzer 2009). When
this policy ended in stagflation, the FOMC under Chairman Volcker reoriented its policy
in the direction of pragmatic monetarism (Meltzer 2009). While the Bundesbank was
confronted with similarly biased output gap estimates (Beck/Wieland 2008), its commit-
ment to the primacy of the price stability objective and the monetary strategy helped
it avoid the inflation excesses experienced in the United States and elsewhere.

Notes: 4-quater average rates of change of the Consumer Price Index (CPI) in percentage points. Source: OECD.

Figure 2 Inflation in the G 7 Economies – 1960 to 1995
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The “great inflation” had a huge impact on monetary theory. Against this background,
rational expectations theory quickly came to dominate macroeconomic research. The
expectations-augmented Phillips curve (Phelps 1967) implied that only inflation sur-
prises would have an impact on real GDP and employment. Thus, anticipated changes
in monetary policy would not affect the real economy (Sargent andWallace 1975, Taylor
1975). Kydland and Prescott (1977) showed that a central bank attempting to exploit the
inflation-unemployment tradeoff would only induce greater inflation without raising
employment – the so-called time inconsistency problem. Since this outcome may be
cast as a Nash equilibrium in a dynamic game between the central bank and private
sector price setters, a substantial literature ensued that applied game theory to monetary
policy analysis. It emphasized the importance of reputation, credibility and transparency
in policy making (cf. Barro/Gordon 1983, Cukierman/Meltzer 1986) and provided
theoretical foundations for the institutional independence of central banks (Cukierman
1992). Research in this vein also indicated that the time inconsistency problem can be
alleviated and inflation reduced, if central banks are assigned the pursuit of price stability
as their primary objective and use explicit monetary targets (Rogoff 1985; Garfinkel/Oh
1993), as in the case of the Bundesbank.

8 From the Lucas critique to the Taylor rule

While monetary policy modeling based on the natural rate hypothesis and rational
expectations helped clarify how better institutional design can improve inflation per-
formance, its implication that anticipated policy decisions had absolutely no effect
on the real economy did not agree with practitioners perceptions and empirical readings.
New Keynesian contributions such as Fischer (1977), Phelps and Taylor (1977), Taylor
(1979a) and Calvo (1983) used long-term nominal contracts, for example staggered
wage contracts, to explain how monetary shifts could cause real fluctuations even if
expectations are rational and the shifts are anticipated. Models with such contracts
were estimated empirically and found to fit the persistent fluctuations in output and
inflation.

As a consequence of the nominal rigidities, monetary policy is faced with a trade-off
between inflation and output volatility. This trade-off or Taylor curve is stable in
the sense that it is possible for the central bank to pick a particular combination of
output and inflation volatilities depending on its preferences. However, this finding
did not provide a new argument for discretionary policy. Rather, it strengthened the
case for choosing a policy rule that would serve to stabilize macroeconomic outcomes,
including private sector expectations. Using an estimated model of the U.S. economy
Taylor (1979b) showed that Friedman’s constant money growth rule would have
achieved a lower degree of price level and output variability than actual U.S. policy.
Furthermore, he derived optimal feedback rules for real money balances. The purpose
of such analyses was to present new econometric methods for selecting macroeconomic
policy when expectations are formed rationally, thus taking into account the famous
Lucas critique.

The new methods caught on and induced a wave of New Keynesian modeling. Models
with nominal rigidities and rational expectations were extended and enlarged and
eventually applied rather intensively in practical monetary policy analysis at central
banks and institutions such as the International Monetary Fund. Models of this type
that featured in U.S. policy discussions in the early 1990s include Taylor’s (1993a)
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multi-country model, Fuhrer and Moore’s (1995) model with staggered real wage
contracts and the Federal Reserve’s FRB-US model (see Reifschneider et al. 1999 for
a description). A version of the latter is still used at the Fed today.

New Keynesian modeling made more direct contact with the practical conduct of
monetary policy, by specifying rules for the central bank’s main policy instrument –
the interest rate on central bankmoney such as the federal funds rate in the United States.
For example, a large-scale international model comparison exercise conducted at the
Brookings Institution (Bryant et al. 1993) evaluated the performance of such interest
rate rules across a range of models. Interestingly, Taylor (1993a) credits this comparison
project as the crucial testing ground for what later became known as the Taylor rule.
Thus, he saw the rule as a useful normative guideline. It implied a quantitative pres-
cription for increasing (lowering) the policy rate in response to higher (lower) inflation
and deviations of GDP above (below) trend. Such systematic policy could be anticipated
by market participants and help induce stabilizing expectations.

Interest in this rule quickly reached far beyond academic and central banking circles,
because it matched the Fed’s interest rate decisions between 1987 and 1993 surprisingly
well, as Taylor had shown. Indeed, after the unavoidable, but costly disinflation policy
administered under Chairman Paul Volcker, the Greenspan Fed succeeded in maintaining
low inflation without much output volatility during this period. Later on, the period
from the mid-1980s to the early 2000s became known as the “Great Moderation”
because of the sustained reduction in business cycle fluctuations in output and employ-
ment along with low and stable inflation relative to the preceding post-war period.
A number of studies such as Giannone et al. (2008) have rejected a “good luck” expla-
nation and scholar such as Taylor (2011) attribute it to a switch from discretionary
to rule-based policy making. While no central bank has formally adopted Taylor’s
rule as its policy strategy, nowadays Taylor-style rules are standard fare in the briefing
materials of policy makers and the analysis of central bank watchers.

Before we pick up this thread again, we take a look at developments in monetary policy
across the Atlantic and related issues in monetary theory. Following the breakup of the
Bretton-Woods system, European governments were heading in a different direction than
the United States and started to explore new monetary arrangements hoping to limit
exchange rate volatility.

9 Europe and the Bundesbank: Via the EMS crisis to European
monetary union

A concrete first step had already been taken at the European Economic Community sum-
mit in The Hague on 1 and 2 December 1969. Heads of state or government had agreed
that a plan should be drawn up with a view to the creation of an economic and monetary
union. Even so, the 1970 plan presented by the “Werner Group” – named after the then
Prime Minister of Luxembourg – was not followed by further steps, because of disagree-
ment over appropriate exchange rate policies. A Franco-German initiative eventually
helped break the deadlock and the European Monetary System (EMS) came into
existence in March 1979 (see Issing 2008).

In the EMS, exchange rates were set between the member currencies and interventions
were compulsory if the parities threatened to breach certain bands. Here, we cannot do
justice to the substantial literature on the economics of exchange rate target zones that
flourished during this period (cf. Krugman/Miller 1992). However, it is important to
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note that the European Currency Unit (ECU), though formally at the system’s core, only
played a limited role as unit of account. Instead, the EMS soon functioned as a Deutsche
Mark area, centered on the strongest currency in the system (McKinnon 1993). Under
this arrangement and with free capital flows, member countries could either align mone-
tary policy with the Bundesbank, or re-align the parity. Typically this meant devaluing
their currencies relative to the Deutsche Mark.

Tensions in the EMS escalated into full-out crisis in 1992/93. As a consequence of re-
unification the German economy experienced a boom and rising inflation. The German
boom implied a large, asymmetric shock to the system (see Wieland 1996). True to its
mandate, the Bundesbank tightened policy and brought inflation back under control.
Faced with the choice to raise the interest rate and accept its negative impact on domestic
economic activity or to depreciate the currency, the United Kingdom dropped out of the
system in 1992 and Italy stopped interventions. The permissible bands between the cur-
rencies remaining in the system were substantially widened in 1993. Notwithstanding
substantial macroeconomic tensions in the context of re-unification the Bundesbank
continued its strategy of monetary targeting. To signal its determination to keep inflation
under control it derived the target on the basis of an unchanged number of two per cent
for the price norm, but accepted the following overshooting (Issing 1992).9 It succeeded
finally in bringing down inflation.

The woes of the EMS did not distract but rather hasten the political process towards
European monetary union (EMU).10 The Maastricht treaty of December 1991 set out
criteria for economic convergence and fixed the latest starting date for EMU at January
1, 1999. And indeed, by that date a new currency and a new central bank had been cre-
ated. Eleven sovereign countries adopted the Euro and delegated monetary policy to the
European Central Bank. Principles of monetary theory, such as central bank indepen-
dence, primacy of the goal of price stability, and the prohibition of monetary financing
where enshrined in treaties and European law. Fiscal authorities’ tendencies towards ex-
cessive deficits and debt were meant to remain constrained even after convergence by
explicit limits to be enforced by a stability and growth pact.

The young central bank aimed to gain credibility by announcing a numerical objective –
HICP inflation below two percent over the medium term – as well as a policy strategy.
The ECB’s strategy became known as the two-pillar strategy, resting on an economic
analysis of short- to medium-run inflation pressures, and a separate monitoring of long-
er-run inflation risks emanating from monetary trends (see Issing et al. 2001; Binder/
Wieland 2006). Thus, the ECB neither stuck to Bundesbank-style monetary targeting,
nor did it adopt a Taylor rule or direct inflation targeting, but instead created a new
policy framework. Its main competitor – inflation targeting – had become rather popular
initially among newly-independent central banks in several small open economies since
the 1990s. Theoretical foundations for this strategy will become clearer in the course of
the next sections.

9 For a discussion of target misses as the central bank learned about the possibility of shifts in money
demand see Wieland (2000). The price norm was the Bundesbank’s version of a numerical price
stability objective.

10 For a thorough review see Issing (2008).
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10 Real business cycle theory versus the New Keynesians

Lucas (1976) had asked for taking full account of the forward-looking and optimizing
reactions of businesses and households in the formulation of macroeconomic policies.
Ultimately, this approach required building macro models bottom up from the micro-
economic utility- and profit-maximizing decisions of households and firms. Following
this prescription, Kydland and Prescott (1982) proposed a new theory of macroeconomic
fluctuations that became known as the real business cycle (RBC) approach. Their
extension of the neoclassical growth model to study the real (rather than monetary)
sources of business cycles delivered a modeling approach that stringently enforced all
the restrictions following from the utility maximization of representative households
and the profit maximization of representative firms on the dynamics of macroeconomic
variables. At the same time they put forth technological innovations as the main drivers
of business cycles. As to the monetary side, they returned to the policy ineffectiveness
proposition of early natural rate theories. In perfect markets, stabilization policy was
of no concern.

In the ensuing academic debate with RBC researchers, New Keynesians emphasized the
need for including nominal rigidities as well as real market imperfections such as imper-
fect competition or imperfect information (cf. Mankiw/Romer 1991). Goodfriend and
King (1997) and Rotemberg and Woodford (1997) presented a first monetary business
cycle model using the approach to microeconomic foundation practiced in RBC research
but also including imperfect competition and overlapping nominal contracts. They
incorporated key features of earlier New Keynesian research in the dynamic general
equilibrium framework used in the RBC literature. Thus, Goodfriend and King named
it the New Neoclassical Synthesis model. In recent years it has been commonly referred
to as the benchmark simple New Keynesian model.

A linearized version of this model consists of three simple equations, a forward-looking
Phillips curve, a forward looking IS curve and a Taylor-style interest rate rule. The New
Keynesian Phillips curve relates current inflation to expected future inflation and the
deviation of output from a newmeasure of potential, the level of output that would occur
under flexible prices. The IS curve or aggregate demand equation is derived from the
consumer Euler equation. Thus, current output depends on expected future output
and the expected short-term real interest rate.

The small-scale New Keynesian or New Neoclassical Synthesis model was quickly
extended with additional decision aspects and constraints following the contribution
of Christiano et al. (2005). Their model was estimated with euro area data by Smets
and Wouters (2003). These models are typically referred to as New Keynesian dynamic
stochastic general equilibrium (DSGE) models.11 Nowadays, medium- to large-scale
DSGE models are routinely used by economists at central banks and international
institutions to evaluate monetary and fiscal stabilization policies. In contrast to the
wide array of statistical nowcasting and forecasting models also employed at these
institutions, DSGE models can be used for counterfactual policy simulations that respect
the Lucas critique.

11 See Taylor and Wieland (2012) for a comparison of earlier New Keynesian models with state-of-
the-art DSGE models using a new monetary model database that provides interested researchers
with easy access to such models.
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11 Inflation targeting and the role of money in monetary policy

In the early 1990s more and more countries took seriously the lessons of the “great
inflation” and made it possible for their central banks to pursue price stability. To
this end, they had to grant central banks a certain degree of operational independence
and achieve control of public finances without taking recourse to seigniorage. The
rational expectations literature as well as empirical experience in some countries served
to highlight the potential for reducing the costs of disinflation by credibly signaling
policy objectives to wage and price setters. In 1990, New Zealand and Chile tasked
their central banks with a primary responsibility for price stability, and the central banks
published official numerical targets for the rate of inflation. According to Bernanke et al.
(1999) the responsibility for price stability and the numerical target are the two key
elements that characterize the framework for monetary policy termed “inflation
targeting”. Soon, other countries followed including Canada, the United Kingdom,
Sweden, Norway and Australia.

Inflation forecasts play a central role at inflation-targeting central banks in terms of
signaling how they plan to achieve their target in the future, or on average. Some infla-
tion targeting central banks have used Taylor-style rules with forecasts to characterize
their strategy in model evaluations (cf. Batini/Haldane 1999). Alternatively, inflation
targeting has been described as an optimal control problem with the inflation forecast
as intermediate target (Svensson 1997). In this regard, Clarida et al. (1999) proved
influential by deriving the implications of the simple benchmark New Keynesian model
of the preceding section for the theory of monetary policy. Subsequent New Keynesian
contributions have tended to consider inflation targeting an optimal approach to mone-
tary policy (see, for example, Woodford 2007 and Wieland 2009).

The literature on inflation targeting is vast and many aspects of practical policy making
have been integrated in its formal optimal control representation. For a recent exposition
the reader is referred to Svensson (2010). In the remainder, we only put the spotlight on
one aspect, namely the role envisioned for monetary aggregates, which was debated
rather vigorously and involved somewhat extreme positions. Woodford (2008), for
example, saw no reason to continue assigning a prominent role to monetary aggregates
in policy deliberations. In his judgment, research on more refined models of money
supply and money demand would not help understanding the kinds of uncertainty about
the effects of monetary policy that are the actual obstacles to the development of more
effective policy. These conclusions were consistent with the implications of the
benchmark New Keynesian model for the relevant transmission channels of monetary
policy.

Not surprisingly, the European Central Bank’s continued adherence to a strategy with
a prominent role for monetary aggregates triggered much criticism. This debate had
important implications for practical policy at the time, because of its relevance to the
question whether or not the sustained increase in money and credit growth from
2003 onwards should be a cause for concern.

Other central banks had largely de-emphasized money in the context of their strategies.
Few studies argued in support of the ECB’s position. Lucas (2007) expressed skepticism
regarding the New-Keynesian model’s ability to explain monetary trends, and proposed
that central banks should continue to use monetary information as a kind of add-on or
cross-check. Along these lines, Beck and Wieland (2008) suggested that cross-checking
with monetary trends would help reduce the negative impact of output gap mispercep-
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tions. Others focused on the use of money as a commitment device (Beyer et al. 2008;
Christiano et al. 2008). A fundamental critique of inflation targeting was presented by
Issing (2011). However, the global financial crisis that broke out shortly thereafter pro-
vided ample reason for re-considering the role of money and credit growth in monetary
policy.

12 In lieu of a conclusion: Some thoughts on monetary policy
and the global financial crisis

Having reflected on almost 150 years of the history of monetary theory and policy, we
have returned to the present. The global financial crisis has been going on for almost five
years. While it is too soon to summarize its impact on monetary thought and policy in a
definitive manner, it is useful to highlight some developments and their likely impact. In
doing so, we restrict attention to issues concerning monetary policy. While the financial
crisis offers important lessons for financial regulation and supervision, including the
responsibilities of central banks in these fields, these policy areas are beyond the topic
of our review. Similarly, we refrain from discussing lessons for central banks’ role of
lender of last resort to financial intermediaries.

Monetary policy is always conducted in an environment with many sources of uncer-
tainty. Unforeseen macroeconomic shocks, imperfectly understood and imprecisely
estimated channels of policy transmission and macroeconomic propagation, and noisy
empirical measurement render monetary policy design and implementation a challenging
task. They were all part of the cast of the financial crisis. The collapse of housing prices
and financing in the United States caused substantial and (at least partly) unexpected
macroeconomic disruptions. The extent of financial risk, the fragility of financial inter-
mediaries and the interdependence of the exposures of these institutions around the
world were not well understood by decision makers in markets and policy institutions.
To a significant extent, these sources of risk and disruption arose as unintended negative
consequences of regulatory, supervisory, fiscal and monetary policies practiced prior to
the crisis. The magnitude of the impact of financial disturbances on the other sectors of
the economy was greatly underestimated. To give an example, while the Federal Reserve
worried about a potential housing crash, its empirical models derived from historical
data underestimated the impact of such a crash on the real economy. Finally, the course
of events required policy makers to take recourse to unusual policy measures whose
impact was subject to considerable uncertainty.

Certainly, all central banks have to reconsider the policy strategies they pursued prior to
the crisis and assess whether these strategies are still appropriate for the future. As to the
Federal Reserve’s policy prior to the crisis, Taylor (2007) has pointed out that the federal
funds rate remained too low for too long relative to the prescriptions of the Taylor rule.
He provides empirical evidence that the deviation in interest rates was sufficient to
account for at least part of the housing boom. From the Federal Reserve’s perspective,
the low interest rate policy prior to the crisis was justified by the outlook on inflation and
economic activity (Bernanke 2010). Indeed, a Taylor-style interest rate rule, which
includes FOMC forecasts of inflation and unemployment rather than recent outcomes,
matches Fed policy very well (see Orphanides/Wieland 2008). The same rule, however,
would have implied higher interest rates with Blue Chip CPI forecasts instead of the
FOMC’s prediction regarding inflation in the personal consumption expenditures
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(PCE) deflator. Ex-post data revisions indicate that the FOMC under-predicted PCE
inflation at the time.

As a consequence of its strategy and in contrast to other central banks, the ECB had
to worry about the sustained increase in trend money growth prior to the crisis. At least
ex-post, it is understood as a signal of the credit boom that led to inflated asset prices
and financial risks around the world. Furthermore, it did have an influence on ECB
decision making. Trichet (2008), for example, emphasized that the ECB decided to
increase the policy rate in December 2005 against the advice of the IMF and OECD
because the ECB’s monetary analysis particularly strongly suggested that they should.
Despite the policy tightening, money growth stayed high. Thus, it is a fair question
whether the ECB should not have given more weight to its monetary pillar in setting
policy rates prior to the crisis.

The role of asset prices in monetary policy has also been the subject of much research
over the years, specifically whether monetary policy should involve a sort of “leaning
against the wind” with regard to the development of asset prices. One view is to abstain
from any reaction during the built-up of an asset boom, because of the difficulty involved
in defining what is a bubble and what not, but to essentially pre-announce a rescue with
ample liquidity provision once the bubble bursts. This view has been dominating for
some time, particularly in the United States, given the seeming success of the Greenspan
Fed in handling the 1986 stock market crash and other such events later on. This view
also explains the reluctance of the Greenspan Fed to tighten policy more quickly during
the period of the so-called “dot-com bubble” of the late 1990s and its aggressive easing
following the correction in 2001. However, Issing (2009), who refers to this approach as
the “Jackson Hole Consensus”, points out that such an asymmetric approach may create
moral hazard and encourage behavior that induces ever greater asset price bubbles.
Instead, a strategy that includes cross-checks against monetary trends would implicitly
lean against asset booms. As long as money and credit remain broadly controlled, the
scope for financing unsustainable runs in asset prices should be limited. Similarly, Taylor
(2007) implies that if the Fed would not have deviated from his rule, housing price
increases would have been much more limited (see also Jarocinski/Smets 2008). While
these arguments support the conclusion that monetary policy can act to stabilize finan-
cial markets, be it with communication or even moderate interest rate adjustments,
monetary policy should not be left alone in this task. There are a number of tools,
also of a regulatory nature, that can be deployed to ensure financial stability.

Having started this section on the financial crisis by acknowledging several failures and
omissions of monetary policy, it is only fair to continue with highlighting some successes.
In August 2007, when banks turned reluctant to lend funds to fellow banks and a 60 basis
points premium emerged in the inter-bank money market, central banks stepped in and
immediately increased liquidity provision. This response is essentially automatic in the
standard policy framework that uses the price of central bank funds rather than its
quantity as an operating target.

In the fall of 2008, when the ongoing recession became apparent and inflation rates
dropped, that is after the Lehman collapse, central banks in leading industrial economies
responded by aggressively lowering interest rates. As short-term money market rates
started to approach the zero lower bound, central banks resorted to additional measures.
Generally, these measures focused on reducing premia associated with longer-term
interest rates and riskier assets and the quantitative expansion of base money. While
the U.S. Fed focused more on direct asset purchases, the ECB relied to a greater extend
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on longer-term repo operations with the banks. Thus, monetary policy helped averting
a longer drawn-out recession and avoided any significant deflation. In the euro area,
monthly HICP inflation rates dipped only shortly into negative territory, reaching a
trough of -0.6 percent (annual percentage change) in July 2009, and quickly returned
close to 2 percent by summer 2010. In the United States, monthly CPI inflation rates
hovered near zero in the first few months of 2009, dropped to a trough of -2.0 percent
in July but then quickly rose above 2 percent by December.

Of course, one may question whether the measures taken were excessive and less would
have been sufficient. Also, the proper balancing of deflation scenarios with medium-term
inflation risks is rightly debated. For the purposes of this paper, however, we want to
emphasize that central banks were not surprised by the need for additional instruments
with near-zero nominal interest rates. Ever since the late 1990s, when Japan started to
experience near zero interest rates, low growth and slow deflation, monetary economists
and central bank researchers have worried about how to conducted monetary policy
with near-zero policy rates.

The zero-nominal interest rate floor arises because of the availability of cash as an asset
that pays a zero nominal interest rate. Thus, savers need not accept less. In 1998/99
Federal Reserve economists investigated the role of a credible objective with a low
but positive target rate for inflation in minimizing the risk of reaching the zero-inter-
est-rate floor (see Orphanides/Wieland 1998) and exposited a wide range of policy tools
that remain available once this constraint becomes binding (cf. Clouse et al. 2000 and
Orphanides/Wieland 2000), including measures to influence longer-term premia and
outright asset purchases with the aim of quantitative easing. The ensuing literature
remained a niche for monetary policy experts for many years but yielded very useful
insights for policy makers in 2008/2009.

When the European Central Bank conducted a mid-term review of its policy strategy in
2003, it concluded that “There are a number of well-grounded arguments for tolerating
a low rate of inflation, and not aiming at zero inflation. The major concern is the need for
a safety margin against potential risks of deflation. In a context of strong deflationary
pressures, monetary policy may become less effective if central bank interest rate
management is constrained by a liquidity trap, or a zero bound problem” (ECB
2003). Consequently, it affirmed that a quantitative definition of its price stability
objective was a successful contribution to anchoring medium and longer-term inflation
expectations and clarified that it meant to keep the rate of increase of the HICP below but
close to two percent. The “close to” helped create a safety margin against potential risk
of deflation, while the public commitment ensured that long-term inflation expectations
remained positive and near two percent throughout the global financial crisis. Against
this background, recent calls for giving up on past commitments to low and stable
inflation in order to gain a much greater safety margin against deflation would appear
to be misguided and possibly de-stabilizing (see Blanchard et al. 2010 for such a proposal
and Issing 2011 for a rebuttal).

At the time of writing of this paper, the euro area remains mired in its own sovereign debt
crisis. While euro area sovereigns’ finances have certainly been impacted by the banking
rescues triggered by the global financial crisis, the seeds of the euro debt crisis also lie
in the failure to enforce the fiscal rules that were meant to secure a stable monetary
union. A thorough discussion of the appropriate policy responses is best reserved for
a separate article. Suffice it to say that the concerns of the founders of European
Monetary Union regarding the independence of the central bank and the need for a
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sustainable fiscal policy have been thoroughly validated. In this context, the violation or
revision of theMaastricht fiscal criteria on Franco-German initiative a few years prior to
the start of the financial crisis proved disastrous.
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Die Umsetzung wirtschaftspolitischer Grundkonzeptionen in die kontinentaleuropäische
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Holub, Hans-Werner, Eine Einführung in die Geschichte des Ökonomischen Denkens. Band V:
Die Ökonomik des 20. Jahrhunderts, Teil 2: Englische und amerikanische Ökonomen. Reihe:
Einführungen Wirtschaft, Band 17. Wien (Lit Verlag) 2012, 256 S., 3 29,90, ISBN 978-3-643-
50423-4.

Das ist der siebte und letzte Band einer groß angelegten Dogmengeschichte. Behandelt werden
acht Autoren jeweils nach einemweitgehend gleichen Schema, und es werden abschließend noch
einmal einige neuere Schulen bzw. Richtungen in der Ökonomie zusammenfassend dargestellt,
wie z.B. die post-keynesianische und neue keynesianische Makroökonomik und die „neue klas-
sische‘‘ Makroökonomik (NKM). Die Abschnitte über die einzelnen Autoren beginnen immer
mit einem recht detaillierten Lebenslauf, der nicht selten auch sehr ausführliche und lesenswerte
Hinweise zu bedeutenden Ereignissen und Aktivitäten im Leben der Autoren enthält und der sich
stets hinsichtlich des Layouts deutlich vom übrigen Buch unterscheidet (Rahmen und grauer
Hintergrund). Es folgen dann jeweils Hinweise zu Publikationen der Autoren, zu ihren wichtigs-
ten Thesen sowie zur „Rezeption‘‘, also zu ihrer Wirkung in Wissenschaft und Politik und zur
Kritik ihrer Thesen in Fachkreisen. Der Aufbau des Buches ist also primär an Personen, nicht an
Gegenständen orientiert.

Die acht z.T. sehr ausführlich behandelten Ökonomen sind Irving Fisher, Arthur Cecil Pigou,
John Maynard Keynes, John Richard Hicks, Joan Violet Robinson, Piero Sraffa, Paul Anthony
Samuelson undMilton Friedman. Etwas verkürzt wird am Ende des Bandes auch noch Robert E.
Lucas behandelt.

Es liegt in der Natur der Sache, dass es schwierig ist, eine Auswahl zu treffen ist, und dass man
natürlich endlos darüber streiten kann, warum es gerade der Ökonom oder die Ökonomin (wie
im Falle von Joan Robinson) verdient hat, in einem längeren Abschnitt gewürdigt zu werden,
und warum andererseits diesem oder dieser eine solche Ehre verweigert wurde. Entscheidungen
dieser Art sind sicher immer etwas subjektiv und auch nicht wenig von den eigenen Forschungs-
interessen oder auch Sympathien zu entsprechenden Thesen beeinflusst. Längere Diskussionen
darüber, wem wie viel Ehre gebührt und wie unterschiedlich prominente Ökonomen hinsichtlich
Ruhm und Verdienst sind, dürften nicht sehr fruchtbar sein. Ich könnte mir zwar vorstellen, dass
die Namen Piero Sraffa und Joan Robinson kommenden Generationen von Ökonomen immer
weniger sagen werden und demgegenüber vielleicht andere Namen wie Harrod, Tobin oder Sen
dauerhafter von Bedeutung sein könnten. Aber sei’s drum. Die Auswahl von Ökonomen, die in
einem solchen Band behandelt werden sollten ist quasi „naturgemäß‘‘ nie unproblematisch und
man kann wohl schon deshalb H.W. Holub kaum einen Vorwurf machen, was seine in diesem
Punkte getroffenen Entscheidungen betrifft.

In diesem Zusammenhang ist es auch sehr zu loben, dass Holub es nicht selten explizit anmerkt,
wenn eine gerade gemachte Aussage ein Werturteil seinerseits darstellt. Der betreffenden Aus-
sage selbst, bei der es meist um Methodologisches oder wirtschaftspolitische Erfahrungen mit
entsprechenden Thesen der behandelten Ökonomen geht, kann fast immer zugestimmt werden.
Die gelegentlich erkennbaren Ansichten Holubs über die Rolle der Mathematik in der Wirt-
schaftstheorie, über Lenkung vs. Markt oder über sozialpolitische Implikationen scheinen
mir durchwegs moderate und vernünftige Positionen zu sein.

Auf zwei ebenfalls in der Natur der Sache liegende Probleme bei einer so breit angelegten und an
Personen entwickelten Dogmengeschichte soll im Folgenden eingegangen werden.

Die erste, nicht ganz einfache Herausforderung besteht darin, einerseits die Positionen der aus-
gewählten Ökonomen klar und ausführlich genug zu präsentieren, aber andererseits dabei auch
nicht der Versuchung zu erliegen, ein weiteres, diesmal etwas historisch orientiertes Lehrbuch
der Volkswirtschaftslehre zu schreiben. Und ein zweites Problem ist, dass man sich heutzutage
bei so einem Vorhaben fragen muss, ob ein entsprechend an Wirtschaftstheorie interessierter
potentieller Leser nicht genauso weit kommt, wenn er einfach die entsprechenden Namen
„googelt‘‘ und dann die jeweiligen Wikipedia Artikel „downloadet‘‘.
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Was die Annäherung des Textes an ein Buch mit Lehrbuchcharakter betrifft, so gibt es Passagen
von deutlich unterschiedlicher Qualität. Was m.E. recht gut herausgearbeitet wurde ist – um nur
ein paar Beispiele zu nennen – der „Pigou-Effekt‘‘ und die Kritik an seinen Voraussetzungen und
seiner (mangelnden) empirischen Relevanz (S. 41 f.), oder auch die Bestimmungsfaktoren der
Geldnachfrage nach Friedman (S. 212 f.) und überhaupt die Grundüberzeugungen des Moneta-
rismus (S. 218 ff.) in Gestalt einer langen, wenngleich nicht sehr systematischen und auch etwas
redundanten Auflistung. Positiv fällt auch auf, dass z.B. über Samuelsons Verdienste in der Öko-
nomie deutlich mehr gesagt wird als in manchen anderen Schriften, bei denen sein berühmtes
Lehrbuch alles dominiert. Andererseits ist kritisch zu vermerken, dass es – um auch hier wieder
nur einige Beispiele zu nennen – sehr nebulös bleibt, was mit dem Aggregationsproblem im Zu-
sammenhang mit der mikroökonomischen Fundierung der Makroökonomie (S. 52 f.) oder mit
Samuelsons „Korrespondenzprinzip‘‘ (S. 190f) gemeint ist und z.B. auch was die Kapitaltheorie
von Hicks eigentlich beinhaltet (S. 132). Obgleich an zwei Stellen behandelt (S. 162 und 175)
wird auch die Cambridge-Cambridge-Kontroverse oder das „reswitching‘‘ nicht wirklich klar.
Auf die Gründe für die oft geringe Tauglichkeit des Textes im Sinne eines Lehrbuchs (also als eine
einführende Information) kommen wir noch zurück.

Was hat man mehr, als wenn man nur nach den Namen „googelt‘‘? Es mag sonderbar erscheinen
und ist sicher auch etwas subjektiv, aber für mich waren die Hinweise zur Persönlichkeit, zum
politischen Wirken oder auch zu anderen nicht im engeren Sinne wirtschaftstheoretischen Über-
legungen der genannten Ökonomen oft ganz besonders interessant und wertvoll. Sehr lesenswert
dürfte vor allem – nicht nur für Historiker, sondern gerade auch für Ökonomen in unseren Tagen
– die ausführliche Darstellung der Kritik von Keynes am Versailler Vertrag sein (S. 69 ff.). Ähn-
lich wertvoll sind z.B. auch Passagen über die Hintergründe bei der Konferenz von Bretton
Woods 1944.

Die zahlreichen interessanten Hinweise dieser Art, die auch weit über die wirtschaftstheoreti-
schen Lehren der besprochenen Ökonomen hinausgehen zeigen deutlich die große Belesenheit
des Autors Holub. Diese Belesenheit scheint aber auch eine Schattenseite zu haben. Denn sehr
auffallend und kennzeichnend, aber leider auch ziemlich negativ für dasWerk ist, dass es gut und
gerne zu einem Drittel aus wörtlichen Zitaten besteht und dass Holub offenbar eine Scheu hat,
etwas in eigenen Worten auszudrücken. Oft liest man in einem Zitat einer deutschsprachigen
Veröffentlichung noch einmal ziemlich genau das, oder zumindest etwas sehr Ähnliches wie
das, was man kurz zuvor schon in einem englischen Zitat gelesen hat. Die Aneinanderreihung
von Zitaten verhindert auch oft einen sinnvollen zusammenhängenden Gedankengang. Nicht
selten enthalten die Zitate auch sehr allgemein gehaltene und umfassende Würdigungen eines
Autors oder einer ganzen Theorie, was für einen Leser meist nicht sehr hilfreich ist. Was nützt
einem die Vogelperspektive, wenn man sich am Boden mit den elementaren Aussagen einer
Theorie beschäftigt?

Damit hängt auch zusammen, dass – wie oben bereits angedeutet – manche Stellen ziemlich un-
verständlich sind, zumindest für solche Leser, die bei dem jeweils angesprochenen Gegenstand
das nötige Lehrbuchwissen nicht parat haben. Sehr oft werden Begriffe eingeführt, die für die
Theorien des jeweils besprochenen Autors als fundamental herausgestellt werden, die aber
gleichzeitig dem Leser nicht richtig klar erklärt werden. Denn bevor Holub den betreffenden
Begriff in eigenen Worten klar definiert präsentiert er bereits eine Reihe von Zitaten, in denen
diese Begriffe benutzt werden. Ein typisches Beispiel hierfür ist S. 134. Die ganz Seite dreht sich
um die „Traversen‘‘ von Hicks. Man liest in fünf Zitaten über eine erste und zweite Traversen-
analyse von Hicks und ob sein steady state model dynamisch oder doch nur statisch ist, aber von
„Traversen‘‘ selbst wird zu Beginn nur gesagt „das sind die Wege von einem Wachstumsgleich-
gewicht (steady state) zum nächsten‘‘, was deutlich zu wenig sein dürfte um z.B. zu verstehen,
warum die erste Traversenanalyse nach Aussage von Zamagni 1997 „gescheitert‘‘ sein soll und
warum laut Bliss 1997, die Traversenanalyse „ein kluges Konstrukt‘‘ sein soll. Und im Endeffekt,
wenn man alles gelesen hat, hat einem die ganze Seite wenig oder nichts gebracht.

Hinsichtlich der zahlreichen Zitate ist leider auch noch zu sagen, dass es mir nicht gelungen ist,
die konkreteren Angaben (Fundstellen) zu finden, die genau gemeint sind bei Schefold 1991d,
Schefold 1997e, Raab 1983, Cansier 1989, Linß 2007, Rohwetter 1999, Keynes (deutsch) 2004,
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Zank 1992 und den vielen (sehr vielen) anderen derartigen Literaturangaben. Ich vermute, man
findet die entsprechenden Angaben im ersten Band dieses mehrbändigenWerks. Aber ich weiß es
nicht, und es konnte mir auch keiner sagen, wo man sie findet.

Obgleich ich sehr positiv denke über viele Darstellungen in dem Buch (einschließlich über die
darin durchschimmernden Positionen und Meinungen von Holub) und auch über das Projekt
einer derartig breit angelegten Dogmengeschichte muss ich leider noch zwei kritische Anmer-
kungen machen.

Zum einen hat der Autor nicht selten für eine wenig relevanteMitteilung ungewöhnlich viel Platz
reserviert und zum anderen vermisst man gelegentlich etwas Sorgfalt beim Editieren. An vielen
Stellen wird beispielsweise eine ausführliche Kapitelgliederung eines Buches oder Aufsatzes prä-
sentiert (etwa auf S. 72, 79, 102, 125, 145, 189) und man erfährt z.B. in welche fünf Kapitel sich
ein Aufsatz von Sraffa aus dem Jahre 1925 gliedert (S. 172), oder dass Joan Robinsonmindestens
sieben „edelmetallene Zeitalter‘‘, wie u. a. das hinkende goldene, das bleierne, oder das galop-
pierende Platin-Zeitalter usw. unterschied (S. 162), aber zu Fisher’s Making of Index Numbers
liest man gerade mal zehn Zeilen, in denen die „Tests‘‘ und der „Idealindex‘‘ nur kurz (dem
Namen nach) erwähnt werden (was sehr wenig ist, auch im Verhältnis z.B. zum unbedeutenden
Treatise on Probability von Keynes, der auf S. 67 und 85 behandelt wird).

Was das Editieren betrifft, so hätte auffallen müssen, dass der die NKM betreffende Text auf den
Seiten 112 f. und 233-235 zu einem großen Teil sogar Wort für Wort identisch ist. Nicht sehr
vertrauenserweckend ist es auch, wenn ein und die gleiche Gesellschaft „Kardex Rent Company‘‘
und ein paar Zeilen weiter „Kardex Rand Company‘‘ genannt wird (S. 12). Das offensichtlich als
bekannt vorausgesetzte IS-LMModell erscheint auch in folgender Schreibweise: I/S-L/MModell
(oder Diagramm, Schema, System) oder I/S/LM-Modell (auf S. 100 -102 findet man alle drei
Schreibweisen) und es wird auch als „Festpreismodell‘‘ bezeichnet. Etwas irritierend ist es
auch, wenn eine Graphik als „Keynesianisches Kreuz‘‘ bezeichnet wird und nur in Worten be-
schrieben wird (S. 99), wo doch eine entsprechende Abbildung sehr viel mehr Klarheit geschafft
hätte. An dieser Stelle war übrigens auch die m.W. einzige vollständige Literaturangabe (zu-
mindest die einzige, die ich entdeckt habe), nämlich: Schelling Th., Income Determination:
A Graphical Solution, in Review of Economics and Statistics 1948 (30), S. 227 – 229.

Es werden, wie gesagt, sowohl deutsche als auch englische Texte im Original zitiert. Dabei ist
z.T. die zitierte deutsche Übersetzung einer im Original in englischer Sprache verfassten Schrift
erkennbar unglücklich. Die General Theory von Keynes wird in deutscher Übersetzung zitiert als
Keynes 1936 und es heißt dort über die marginale Konsumquote, dass sie positiv und „weniger
als die Einheit‘‘ ist (S. 82). Offenbar war dem Übersetzer nicht klar, dass mit „unity‘‘ auch die
Zahl 1 gemeint sein kann und dass es damit eigentlich „positiv und kleiner als eins‘‘ heißen
müsste. In der gleichen Übersetzung ist offenbar wiederholt von einer „nachgiebigen Lohn-
politik‘‘ die Rede (S. 92). Man könnte das mit Nachgiebigkeit gegenüber den Lohnforderungen
von Gewerkschaften assoziieren. In dem hier zitierten Kapitel 19 der General Theory heißt es
aber „reduction in money-wages‘‘ und in diesem Sinne am Ende des Kapitels auch wiederholt
„flexible wage- policy‘‘; es geht also um die Kritik von Keynes an einer Politik, die durch Lohn-
senkungen wieder Vollbeschäftigung herstellen möchte. Dass hier mit der deutschen Über-
setzung etwas nicht ganz stimmen kann, hätte einem auffallen müssen.
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