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Preface

The success of health economics and its guidance for health policy heavily
rests on the availability of reliable empirical evidence on the demographic,
economic, and epidemiological environment, on behavioral relationships, and
on the impact of policy interventions. For Sub-Saharan Africa, especially the
epidemiological situation is unclear, since comprehensive systems of mortality
and health statistics are often absent.

The economic analysis of health naturally places a special focus on the interre-
lation between health and economic well-being: the overall disease burden de-
creases when a country grows richer, and the share of communicable diseases
decreases in the process of economic development, whereas the share of
non-communicable diseases increases. In those parts of Sub-Saharan Africa
that are mainly dominated by traditional subsistence farming, however, it is
difficult to examine questions of income and health for simple fundamental
reasons. A vital prerequisite for an empirical investigation is the thorough and
accurate measurement of income. Yet, both the measurement of the burden of
disease and the measurement of income are research tasks that are far from
being fulfilled for Sub-Saharan Africa. A further issue that is related with eco-
nomic well-being and health is education. For poor rural regions predomina-
ted by traditional subsistence farming it is far from clear whether investments
in human capital are worthwhile.

The present study addesses this research gap by producing empirical evidence
on the measurement of the burden of disease, the structure of income, and re-
turns to education in rural West Africa. Concretely it deals with the collection
and analysis of mortality, morbidity, and socio-economic data in the Nouna
Health District in the North-West of Burkina Faso. The study was accepted as
a doctoral thesis at the University of Heidelberg. Earlier versions of some of its
chapters have been published as working papers or in international journals.

Essen, June 2003 Rheinisch-Westfilisches Institut
fiir Wirtschaftsforschung

Christoph M. Schmidt
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Introduction and Overview

The success of health economics and its guidance for health policy heavily
rests on the availability of reliable empirical evidence on the demographic,
economic, and epidemiological environment, on behavioral relationships, and
on the impact of policy interventions. For Sub-Saharan Africa, especially the
epidemiological situation is unclear, since comprehensive systems of mortality
and health statistics are often absent (Kaufman et al. 1997; Cooper et al. 1998).
There is a growing literature on the design and analysis of health surveys (e.g.
Aday 1996; Korn, Graubard 1999), indicating the increasing demand for
health surveys in academia and politics.

The economic analysis of health naturally places a special focus on the interre-
lation between health and economic well-being (e.g. Grossman 1972; Deaton,
Paxson 1999; Smith 1999). On country level, for example, two well-docu-
mented empirical findings demonstrate the relation between health and
well-being: (i) the overall disease burden decreases when a country grows
richer, and (ii) the share of communicable diseases decreases in the process of
economic development, whereas the share of non-communicable diseases in-
creases — a phenomenon known as the Epidemiological Transition (Murray,
Lopez 1996a). In those parts of Sub-Saharan Africa that are mainly dominated
by traditional subsistence farming, however, it is difficult to examine questions
of income and health for simple fundamental reasons. A vital prerequisite for
an empirical investigation is the thorough and accurate measurement of in-
come. Thus, both the measurement of the burden of disease and the measure-
ment of income are research tasks that are far from being fulfilled for Sub-Sa-
haran Africa.

A further issue that is related with economic well-being and health is educa-
tion. A seminal paper on the relationship between health and schooling is pro-
vided by Grossman (1975). He states that the often observed high correlation
between health and completed years of formal schooling can be interpreted in
three ways that are not necessarily mutually exclusive: (i) increases in school-
ing lead to an increase in health, (ii) increases in health lead to a higher de-
mand for formal schooling, and (iii) there is no causal relationship between
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schooling and health but other exogenous factors such as physical and mental
endowments affect both health and schooling. He suggests to model the rela-
tionship between health and schooling in a demand model for health or in a re-
cursive system of human capital formation where the demand for schooling
and the demand for health are simultaneously determined.

T.P. Schultz (1999) takes up the human capital concept that comprehends both
health and schooling as investments in human capital and analyzes the effect
of human capital investments on income in Sub-Saharan Africa. He states that
both the level of education as well as the health status of the population are
lower in Sub-Saharan Africa than in other regions of the world. He argues that
these conditions do not only reflect the lower level of development in Sub-Sa-
haran Africa, but also help to explain that lower level and suggest a set of poli-
cies for improving Sub-Saharan Africa’s standard of living. Using data from
two Living Standards Measurement Studies (LSMS) (Grosh, Glewwe 1998), he
reports coefficient estimates of returns to education for Ghana (1987-89) and
Céte d’Ivoire (1985-87). In his analysis, wage returns for schooling are exam-
ined. For rural Sub-Saharan Africa, though, labor markets in the classical
sense hardly exist. Therefore, an interesting question with regard to poor, rural
regions of Sub-Saharan Africa is: are investments in human capital worth-
while in a region that is predominated by traditional subsistence farming?

T.W. Schultz (1975) argues that the value of schooling in farming depends on
the opportunities that farmers have to modernize their production. Therefore,
he concludes, in areas with traditional agriculture, there are no significant
gains in output from schooling. Empirical research partly confirms the percep-
tion of low returns to education in poor subsistence economies with tradi-
tional agriculture. Psacharopoulos (1994) estimates that the return to educa-
tion is lowest (6.4 %) in low income countries. For Sub-Saharan Africa in par-
ticular, he estimates a return to education of 5.9 %. There exist only few stud-
ies on Sub-Saharan Africa, though.

This thesis intends to produce empirical evidence on the measurement of the
burden of disease, the structure of income, and returns to education in rural
West Africa. It deals with the collection and analysis of mortality, morbidity,
and socio-economic data in the Nouna Health District in the North-West of
Burkina Faso. The thesis consists of five chapters!. In part, the thesis has been
written while I was financed by the Sonderforschungsbereich 544. They profit
extensively from the collaboration with the Nouna Health Research Center
(Centre de Recherche en Santé de Nouna, CRSN) which implemented the

1 Two of them have already been published as articles in international peer-reviewed journals
(Journal of International Epidemiology and Health Economics), and one has been published in
the working paper series of the Sonderforschungsbereich 544 Control of Infectious Diseases — a
research grant of the Deutsche Forschungsgemeinschaft.
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Nouna Health District Household Survey (NHDHS) in the field. Within the
Sonderforschungsbereich 544,1 was responsible for the design of the NHDHS.
In collaboration with members of the CRSN and staff of the Department of
Tropical Hygiene and Public Health of the University of Heidelberg, 1 devel-
oped the questionnaire and was responsible for the pretest, the time-frame,
and various practical aspects of the survey. Furthermore, I was responsible for
the supervision and cleaning of the data in Heidelberg and for the compilation
of a final Stata version with which the empirical results of chapter 5 have been
produced.

In chapter 1 the design and the implementation of the NHDHS is described.
Chapter 2 depicts the cleaning of the raw data and the construction of income
data. Chapter 3 presents a study on the measurement of the burden of disease.
The study uses mortality data collected by the CRSN between 1997 and 1999.
Chapter 4 deals with some methodological problems of the measurement of
the burden of disease, whereas in chapter 5, returns to education are estimated
using NHDHS data.

There are practically no papers in peer-reviewed journals that deal with the
conceptualization and implementation of a sound survey, even though a sound
survey is the crucial basis for any sound empirical research. Therefore, the in-
tention of chapter 1 was not only to describe the design and the implementa-
tion of the NHDHS, but to suggest a prototype for the collection of morbidity
and household data. Furthermore, I placed a strong focus on what research on
survey methodology has contributed to the respective matter (e.g. question-
naire writing) and on the theoretical aspects of the particular topic that was to
be assessed (e.g. nutritional assessment). Ultimately, this focus on survey
methodology also led to a reference list that can be used as a comprehensive
bibliography on the essential aspects of survey and questionnaire design?.

Existing surveys usually either focus on socio-economic issues (like the LSMS
of the World Bank) or on the mere collection of epidemiological data (like the
existing systems of vital statistics). However, most questions in health eco-
nomics can only be answered in a multi-causal, complex setting. For this rea-
son, the NHDHS was designed as a multi-topic survey that simultaneously
comprised extensive data on socio-economic status, a variety of questions on
health issues, and a detailed record of epidemiological data.

Very few mortality data are available for Sub-Saharan Africa. The primary
sources of information are model-based extrapolations and national statistics
(Murray, Lopez 1996a; WHO 1998). Unfortunately, the latter either report
hospital statistics which are most probably subject to severe underreporting,

2 Readers interested in the separate reference list can download the working paper version at
www.hyg.uni-heidelberg.de/sfb544/neues.htm.
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since in Sub-Saharan Africa large shares of the population have no access to
hospital care, or the reported statistics are essentially just informed guesses
(Kaufman et al. 1997). In addition, there is only a small number of population
laboratories that provide information on mortality, usually for rather small
geographically well-defined areas (e.g. Kelly et al. 1998; INDEPTH 2002). The
situation is still worse for morbidity data. Clinical morbidity data threatens to
be even more strongly biased than clinical mortality data (since the population
seeks hospital treatment only for some severe diseases) and even less data col-
lection has been accomplished thereupon. The NHDHS intended to fill this
gap. It comprises a module on morbidity that combines the collection of popu-
lation-based data on reported illness with the effort to diagnose morbidity on
the basis of symptoms.

But obtaining a high quality data set for quantitative analysis is an endeavor
that demands more than a sound survey design. Unfortunately, such an under-
taking can fail at a lot of different stages. The data and the data base them-
selves are a crucial step in that process. Chapter 2 deals with the supervision,
cleaning, and transformation of the data into a usable data set once the data
entry has been accomplished. The different data collection activities of the
CRSN are described as well as the original data base as provided by the CRSN.
The supervision process of the data was a difficult task. In the beginning, I de-
veloped a supervision protocol that included a systematic communication
between the CRSN and Heidelberg. Even though the CRSN welcomed this
initiative, the CRSN unfortunately never sent a supervised version of the raw
data. Thus, I started to clean the data with regard to internal consistency, obvi-
ous errors, and some feed-back I got in personal communication with the
CRSN.

A special focus during the transformation of the raw data was placed on the
construction of income data out of the different income-relevant parts of the
raw data. To completely and accurately assess income in the subsistence econ-
omy of Nouna, the questionnaire comprised questions on all potential income
sources: (i) the agricultural production of the harvest, (ii) money income
through the sale of agricultural products, (iii) money income through salaries
and commerce, (iv) transfers and pensions, and (v) the stock of animals. To
cross-check the income data, expenditure data were also collected.

The results of the data cleaning process were reassuring. The data seemed to
be internally consistent and consistent with national data sources. The data on
illiteracy rates, income, age and sex distribution, and other demographic char-
acteristics such as religion and ethnic group confirmed what members of the
CROSN staff would have presumed without knowing the exact numbers. De-
pending on the specific variable used (I constructed eleven different income
variables depending on reference period and content), mean annual per capita
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subsistence income ranges from 69-86 $ (Table 5). The overall adult illiteracy
rate is 75.5 % (Table 15), and the age distribution exhibits the pyramidal pat-
tern typical for developing countries (Figure 9). Roughly 62.7 % of the popu-
lation are Muslim, 30.8 % are Christian, and 6.5 % report to follow traditional
beliefs. Compared to other rural regions of Burkina Faso, the Nouna area ex-
hibits a big mixture of ethnic groups. The biggest ethnic group are the Dafing,
constituting almost half of the population. The remaining 50 % of the popula-
tion are formed by the Bwaba (20 %), the Mossi (13 %), the Peulh (9 %), and
the Samo (8 %).

Chapter 3 and chapter 4 deal with the measurement of the burden of disease
(BOD) in Sub-Saharan Africa. In the World Development Report 1993
(World Bank 1993), the World Bank published a compilation of BOD figures
for the eight World Bank regions of the world. As health status indicator, a
new health measure was introduced — the Disability Adjusted Life Year
(DALY). This health measure was mainly developed by Murray (1994). The
DALY is a composite health measure that combines the disease burden
caused by years of life lost due to premature death (YLL) and years of life
lived with a disability caused by a disease (YL D). It thus integrates health loss
caused by mortality and health loss caused by morbidity in one single health
measure. The DALY is calculated as

x=a+L(a)

DALY(r,k)= [ Dkxe™ e dx.

X=d

The parameter a is the age of the individual at the onset of the disease or at the
time of death, respectively. L(a) is the duration of the disease or the remaining
life expectancy at age a. D is a disability weight that is 1 if the individual died
and a number between 0 and 1 if the individual contracted an illness. The pa-
rameter r is the discount rate, and k and B are the parameters of the age
weighting function. Despite a broad discussion in the literature on the meth-
odological and ethical drawbacks and implications of the DALY (e.g. Barker,
Green 1996; Anand, Hanson 1997), the DALY has attracted considerable at-
tention in the epidemiological as well as in the health economics literature
(e.g. Kothari, Gulati 1997; Arnesen, Nord 1999).

In 1996, the World Health Organization and the Harvard School of Public
Health published the Global Burden of Disease Study (GBDS), a series edited
by Murray/ Lopez (1996a). In the first volume of this series, detailed BOD fig-
ures for 1990 are published for the eight World Bank regions of the world. Ad-
ditionally, projections for the year 2000 are given. The GBDS aims at inform-
ing decision makers on global and regional level about the global and regional
health situation and thus intends to influence priority setting and policies in
the health sector. Because of the lack of measured BOD data for Sub-Saharan
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Africa in particular, the GBDS figures for Sub-Saharan Africa relied on ex-
trapolations of South-African data and on epidemiological models and expert
guesses.

In chapter 3, I am presenting the results of a study where the model-based
BOD figures of the GBDS are validated using measured BOD data of the
Nouna Health District. For Nouna, only mortality data was available. Thus,
YLL were used as health indicator. The YLL figures of the GBDS were com-
pared with YLL figures for Nouna. The Nouna data exhibit the same qualita-
tive BOD pattern as the GBDS results regarding age and sex. I estimated that
53.9 % of the BOD is carried by men, whereas the GBDS reported this share
to be 53.2 %. A comparison of the age distribution of the BOD of Nouna with
the respective distribution resulting from the GBDS figures for Sub-Saharan
Africa is depicted in Figure 6. The ranking of diseases by BOD share differs
substantially, though (Table 8). Malaria, diarrhoeal diseases and lower respira-
tory infections occupy the first three ranks in the Nouna study as well as in the
GBDS, only differing in the respective order. But protein-energy malnutrition,
bacterial meningitis and intestinal nematode infections occupy rank 5,6 and 7
in Nouna and rank 15,27 and 38 in the GBDS.

To investigate the influence of different age and time preference weights on
my results, the BOD pattern is again estimated using, first, YL L with no dis-
counting and no age-weighting, and, second, mortality figures. The results are
not sensitive to the different age and time preference weights used. Spe-
cifically, the choice of parameters matters less than the choice of indicator. The
conclusion of the paper is that local health policy should rather be based on lo-
cal BOD measurement instead of relying on extrapolations that might not
represent the true BOD structure by cause.

Chapter 4 deals with a methodological issue of the measurement of the BOD
in DALYs. The GBDS presumes that disability weights are universal and
equal across countries and cultures (Murray, Lopez 1996a). In a recent com-
mentary, James/Foster (1999) argue that health is so influenced by culture and
economic differences that agreement on universal disability weights may
prove to be impossible. Furthermore, a recent study among health profession-
als in 14 countries ranking a set of 17 health states with regard to their severity
concludes that the resulting rank order differences are large enough to shed
doubt on the assumption of universality of disability weights (Ustun et al.
1999). This indicates the need for measuring local disability weights across na-
tions and/or cultures.

The question arises as to whether existing valuation instruments can be used
to elicit such locally-meaningful disability weights (Power et al. 1999). The
authors of the GBDS, argue that utility measurement techniques such as
Time-Trade-Off (TTO), Standard Gamble (SG), and Person-Trade-Off
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(PTO) are cognitively demanding and become increasingly difficult to use
with less educated individuals: “If large scale empirical assessments in many
different countries to inform health state valuations for the global burden of
disease are to be achieved, instruments that are reliable and valid for popula-
tions with widely varying educational attainments need to be developed”
(Murray, Lopez 2000).

In chapter 4 this point of view is shared and argued that there is a need for lo-
cally-meaningful valuation instruments, i.e. to evaluate BOD-relevant disease
states by culturally-appropriate instruments, including meaningful health
state and disability scenarios and feasible scaling procedures (Sommerfeld et
al. 2001). Little research has been done in developing countries on the devel-
opment of such instruments (e.g. Fox-Rushby et al. 1995; Amuyunzu et al.
1995; Kirgia 1998; Sadana 1998). The chapter asks whether a health state valu-
ation instrument can be developed that produces meaningful disability
weights for population groups with lower levels of formal education attain-
ment as, in our case, that of rural Burkina Faso. We introduce a cultur-
ally-adapted Visual Analogue Scale (VAS), and evaluate the instrument using
the psychometric concepts of practicality, reliability and validity (Brazier,
Deverill 1999).

We assessed the reliability of our valuation instrument by performing the val-
uation exercise in four teams consisting of lay people and three teams of
health professionals. Additionally, the valuation exercise was repeated four
weeks later to assess test-retest reliability. The divergence between the assess-
ment teams was acceptable for most of the health states that were rated. More-
over, the results were stable over time. Construct (convergent) validity of the
weights was studied by a comparison of the results of the implicit rank order
following from the valuation exercise resulting in disability weights with an ex-
plicit rank order exercise. The Spearman rank correlation coefficient equaled
0.86 and 0.94 for lay people and health professionals, respectively, indicating
that both panels were consistent in their evaluations, and thus understood the
valuation procedure. Based on these results, it can be concluded that the scale
values derived at the level of the assessment teams are sufficiently valid and
reliable. We suggest to use this instrument for BOD studies on a broader scale.

Chapter 5 is addressed to a more orthodox economic study question. As out-
lined above, both health and education can be regarded as investments in hu-
man capital. These investments in turn have an effect on the individual’s in-
come potential. Chapter 5 investigates whether the investments in education
have a noticeable effect on income in a setting that is predominated by tradi-
tional subsistence farming. Departing from a simple OLS model for the stan-
dard Human Capital Earnings Function (HCEF) proposed by Mincer (1974),1
tried to identify the return to education in the poor, rural subsistence economy
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of Nouna. To estimate the causal effect of education on income, I employed
different identification strategies such as a Panel approach, Instrumental Vari-
ables (IV), a selection model, and a model of household income.

In the Nouna area, individuals face high opportunity costs of education since
their decision framework is to either work on the family farm to guarantee
food supply for the current year, or to attend school and be unproductive in
the short run. The Nouna area exhibits a crude death rate that is as high as
14.2/1000. The child mortality rate amounts to 33.6/1000 (Kynast-Wolf et al.
2001). To give a comparison: the estimates of the United Nations for the
United States are 8.5/1000 and 8.3/1000, respectively (www.grid.unep.ch/data).
The political implication of the study question is readily at hand: Is education a
feasible policy to foster economic growth in a very poor subsistence economy,
or is rudimentary economic development a necessary prerequisite to be able
to benefit from formal education at all.

There exist only few studies on the return to education in Sub-Saharan Africa.
Ram/ Singh (1988) estimated returns to education for Burkina Faso in the or-
der of 8-10 %. Their results are questionable, though, since they rely on 51 ob-
servations only. Siphambe (2000) presented a more recent study for Botswana
(Southern Africa). Using data for 1993/94 on 3,608 households, he estimated a
return to education of 12 % for men and 18 % for women. Controlling for fam-
ily background — the education of the household head was used as control
variable — these estimates drop to 3 % and 14 %, respectively. Furthermore, his
findings support increasing returns to education. The highest return is attained
for upper secondary level (185 %), the lowest for primary education (7 %).
Lower secondary education has a return of 83 %, and tertiary education 38 %.

The data set I was using to estimate returns to education covers 1,751 individu-
als between 20 and 50 years of age. These individuals comprise 689 households.
The data have been collected in June 2000 and February 2001. A special ad-
vantage of the data is the detailed measurement of subsistence and disposable
income (cash income). I estimated separate returns to education for men and
women who are not household heads, and for male household heads. Further-
more, I estimated returns to education for subsistence income and disposable
income. Subsistence income was roughly cash income plus the value of the
self-consumed part of the harvest which constitutes around 80 % of total in-
come. Estimating separate returns for subsistence income and disposable in-
come allowed to additionally investigate the hypothesis that the returns to ed-
ucation should be higher for disposable income than for subsistence income
since education should have a greater effect on the individual’s ability to gen-
erate money income than on the individual’s productivity on the family farm.

The data situation of Nouna is not untypical for a big part of Sub-Saharan Af-
rica, especially for the poorer regions of Sub-Saharan Africa where rich and
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complex data sets are scarce. I thus believe that this thesis can fill a research
gap in contributing to the empirical evidence on the private return to educa-
tion in poor, rural subsistence economies.

Similar to the findings of Card (1999), the OLS models seem to provide very
useful results despite the common critique of their usefulness to detect causal-
ity. They are very close to the results of the selection models and the models of
household income, and therefore do not necessarily seem to be biased if one
believes that the more advanced models provided consistent estimates of the
private return to education. The comparison of the coefficient estimates for
disposable income and subsistence income confirms the working hypothesis
that the returns for the former are higher than those for the latter. Formal edu-
cation seems to have a bigger impact on the productivity of labor that gener-
ates cash income than on the productivity of traditional farming. Nevertheless,
also for those individuals who mainly gain their income from traditional farm-
ing, returns to education are noticeable.

For subsistence income — which is the income magnitude that matters most for
the vast majority of the population — the return to education for men who are
not household head was estimated to be around 4-6 %. Women experience a
considerably higher return to education with roughly 15 %. The estimate for
the return to education for male household heads amounted to 10-12 %. For
men who are not household heads, the results confirm the findings of
Psacharopoulos (1994): Education seems to have a lower return in Sub-Saha-
ran Africa. But a more differential investigation of the issue reveals that for
other demographic groups, there are returns to education that are as high asin
Western countries. Even in a community that is dominated by subsistence
farming, women and household heads seem to benefit as much from education
as participants of modern labor markets.

Again similar to the findings of Card (1999), the IV results are higher than the
results of the OLS models. For the Nouna data, though, the increase is a bit
large, shedding doubt on the validity of the instruments used. The coefficient
estimates for men, women, and male household heads are 49 %, 40 %, and
8 %, respectively.

For the OLS models that use dummies for the different education levels, I find
extraordinarily high returns to education for alphabetization programs. For
subsistence income, the estimate for men is 20.7 %. The estimates for women
and male household heads are 19.1 % and 49.9 %, respectively. Thus, from a
policy perspective, alphabetization programs seem to be a very effective and
efficient way to both raise the education level and the income of a country’s
population. Furthermore, the results confirm the findings of Siphambe (2000)
concerning the increase of the returns to schooling with education level. For
male household heads, the coefficient estimate for primary education is 6.1 %,
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the estimate for secondary education is 16.9 %, and the estimate for superior
education amounts to 23.5 %. Because of the lack of observations for superior
education for men and women who are not household head, I could only esti-
mate the return to education for primary and secondary education for these
demographic groups. The respective figures for men (women) are 4.8 %
(13.1 %) and 9.6 % (18.7 %).

These findings raise the question why people invest so little in education if in-
vestments in education are that profitable. One obvious reason is that the in-
habitants of the Nouna region just cannot afford it. Moreover, in the absence
of functioning credit markets, it is not possible to finance education through
borrowing money. The results therefore entail the policy implication that
there is room for public interventions in the education sector.



Chapter 1

The Nouna Health District Household Survey (1):
Suggesting a Prototype for the Collection
of Morbidity and Household Datal

1. Introduction

The success of health economics and its guidance for health policy heavily
rests on the availability of reliable empirical evidence on the demographic,
economic and epidemiological environment, on behavioral relationships, and
on the impact of policy interventions. For developing countries, especially the
epidemiological situation is unclear, since comprehensive systems of mortality
and health statistics are often absent (Cooper et al. 1998). There is a growing li-
terature on this issue (e.g. Aday 1996; Korn, Graubard 1999), indicating the in-
creasing demand for health surveys in academia and politics.

Nonetheless, there are practically no papers in peer-reviewed journals that
deal with the conceptualization and implementation of a sound survey, even
though a sound survey is the crucial basis for any sound empirical research.
Our ambition was to fill this gap by trying to describe the design and imple-
mentation of the Nouna Health District Household Survey (NHDHS) with a
strong focus on what research on survey methodology has contributed to the
respective matter (e.g. questionnaire writing) and on the theoretical aspects of
the particular topic that is to be assessed (e.g. nutritional assessment). Ultima-
tely, this focus on theory also led to a reference list that is likewise meant to
serve as a comprehensive bibliography on the essential aspects of survey and
questionnaire design.

1 Co-authors: Adjima Gbangou (2), Bocar Kouyaté (2), Frederick Mugisha (3), Yazoume Y¢é (2),
Heiko Becher (3), Christoph M. Schmidt (1), and Rainer Sauerborn (3);1: Alfred Weber-Institute,
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