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This paper assesses trends in the standard of living in Indonesia by analysing
changes in per capita food supply in Indonesia during 1880-1990. Per capita food
supply can be taken as a straightforward indicator of the standard of living, but
the causal relationship between food supply, food consumption and the standard
of living is actually complicated. The interpretation of changes in per capita food
supply in this paper takes account of changes in average income, supply-side
constraints, the demand for consumable energy to perform physical labour, the
age structure of the population and the process of human growth. On the whole it
appears that per capita food supply improved considerably during periods of
economic expansion in Indonesia: 1905-20 and 1970-90. It is unlikely that the
indigenous population in Java suffered a major decline in their standard of living
the late 19th century, or that the standard of living stagnated in the early 20th
century, as many students have maintained.
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ood consumpti on and the
standard of living in
Indonesia, 1880-1990

One important objective of economic history is the explanation of changes in the
standard of living in the past. National accounts are a very useful tool in this
endeavour. They not only provide a measure of prosperity, but also permit the
analysis of changes in economic activity. Where national accounts data are not
available, historians have to utilize other indicators of the standard of living such
as real wages. Such indicators are not without ambiguity. For instance, real wages
do not reveal information on hours worked or how many people were deprived of
regular income from wage labour. Recently, several students have drawn
attention to human height as a concise indicator of the standard of living (for
example Brinkman et al. 1988; Komlos 1989; Floud et al. 1990.) The argument in this literature
is that changes in prosperity have an effect on the quantity and quality of food
consumed, which in turn have a significant impact on the health and physical
growth of children and hence affect the attained height of adults.
The dearth of concise economic indicators is an even greater problem in the
historical analysis of developing economies. Within the last 30 years almost all
developing economies have started producing national accounts data, but
historians are generally tapping in the dark for periods before that. Perhaps
information on human growth may be useful, but for most developing economies
comprehensive data sets are not available. However, human height is to a large
extent a function of average food intake. In principle it may therefore be possible
to use average food supply as an indicator of the standard of living. This may be a
promising procedure. As far as historical statistics are available for developing
economies, they generally include data on foreign trade (including trade of food
products) and food production.
In this paper the relationship between food consumption and the standard of
living in Indonesia is explored using long-term estimates of food supply. First, an
explanation of why it is necessary to provide a quantified indication of the
historical standard of living in Indonesia is given. In the section 'Monitoring
trends in the standard of living' the extent to which per capita food supply can be
taken as an indicator of the standard of living is discussed briefly. The part 'An
Indonesian long-term food balance' contains a presentation and discussion of the
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distribution', an under-exposed
section, 'Food supply consumption and the standard of living', raises some issues
for further research.

The creation and cultivation of an axiom
Following two seasons of bad rice harvests in Java during the years 1890-91, a
sincere concern about popular prosperity in Indonesia emerged in Dutch colonial
policy. 1 Several Dutch authors stressed that the unrestrained growth of the
production of export crops had not benefited the masses. Some alleged that, on
the contrary, an increasing part of the Indonesian population had become
impoverished.2 No doubt, growing export revenues and anxiety about popular
prosperity in Indonesia triggered Dutch compunction. The government in the
Netherlands accepted the idea that it was morally obliged to further economic
development in Indonesia as the colony's custodian. A new colonial policy
emerged in 1901, the so-called Ethical Policy, which to some extent may be called
a rudimentary 'development strategy'. 3 The policy was based on the axiom of
'declining welfare'. It was widely accepted at the time that average prosperity was
declining, although there were no unambiguous data available with which
changes in prosperity could be traced over a long period for the whole of Java,
Indonesia's core island. 4
The Member of Parliament, Van Deventer, outlined the rough form of a new
colonial policy in 1902 but it took several years before measures were actually
taken (Van Deventer 1902). Impediments to the implementation of the new policy
were threefold: a lack of adequate information, a shortage of financial means and
a dearth of specialized officials. The first impediment was the most pressing,
because an understanding of the reasons for, and the appearances of,
underdevelopment was widely perceived to be the basis for design of effective

'

I,

1Annex 3 contains a discussion of the translation of the Dutch word wclvaart which should, in the
opinion of this author, be 'prosperity" and not ·welfare'.
2 In an article in 1894 Van den Berg stated discreetly that the Netherlands had to clear a 'debt of
honour' to the Indonesian population (p.20) . This term was repeated by the Member of Parliament
C.Th. van Deventer who stressed that the debt had been accumulated in the 19th century because of
remittances from Indonesia to the Dutch treasury. He pleaded for the establishment of a fund 'out of
which the construction of useful works, the introduction of salutary reforms can be paid' (Van
Deventer 1899:197-8). Other spokesmen stressed the need for government measures, such as
investment in irrigation works, to further indigenous agriculture (Penders 1977:56-60).
3Toe term Ethical Policy was first used by the journalist P. Brooshooft in 1901 (Locher-Scholte 1981:445) There are various notions about what the Ethical Policy actually was (Locher-Scholte 1981:182-97).
They all include the idea that indigenous welfare had to be furthered with specific government policies
(Van Doorn 1982, 1986).
4 Hasselman (1902, 1904) was one of the very few who s tressed the lack of evidence for this axiom.
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measure s. It was one thing to point out underdev elopmen t, suggest a decline in
prosperi ty, blame colonial rule and introduc e the catch-ph rase 'migratio n,
educatio n and irrigation' as indication for the direction of new policies. It was
quite another to impleme nt an effective policy. Available informat ion on the
indigeno us economy was scarce, fragmented and inconclusive. The colonial
governm ent ordered a committ ee to investigate the origins of 'declinin g welfare'.
The investigation took place during the years 1904-05 and yielded an
overwhe lming amount of more fragmented data. It was not until 1914 that all
details had been publishe d and suggestions for a governm ent policy could be
made.5
Dutch parliame ntarians and colonial officials who supporte d the immedia te
impleme ntation of developm ent measure s in the meantim e made their own
suggesti ons for furtherin g the indigeno us standard of living. Among the
proposal s were new irrigation works, supply of improve d rice seeds to farmers,
establish ment of banks for popular agricultural credit, agricultural educatio n,
appointm ent of extension workers, lay-out of demonst ration fields, improve ment
of livestock, fisheries and small-scale industry and emigrati on from Java to the
Other Islands, and to the Dutch colony of Surinam in South America. It was not
clear what the priorities had to be and how the details of such suggesti ons could
be worked out, because there was no experience with 'develop ment policies' and
there was insufficient knowled ge of what was actually required. Only the
Departm ent of Public Works had operational projects which involved the
construction of railways, roads and irrigation works. Public investme nt in
infrastru cture indeed increased rapidly.
In 1903 reports reached the Netherla nds about the effects of serious crop
failures and about a cholera epidemic which had made farmers stay indoors and
neglect their field work in Central Java during the years 1901-02. The Minister of
Colonial Affairs, intendin g to speed up matters, asked three spokesm en on
colonial affairs in the Dutch parliame nt to write reports on the economic situation
of the indigeno us populati on on Java, on the state of Indonesian public finance
and on the viability of the suggestions to improve the indigeno us standard of
living respectively (Van Deventer 1904; Fock 1904; Kielstra 1904). Van Devente r
conclude d in his report that, in general, the developm ent of prosperi ty on Java
had stagnate d because of the high populati on growth on the island. The amount
of cultivated land per capita had decreased, especially the amount of irrigated
land, while rice yields had roughly stayed the same. Meanwh ile farmers had not
profited from the booming export producti on because of the low wages paid by
5011derwek naar de Mi11den• We/vaart d,.,. Jn/a,1dsche B,wlking op Java,.,, Mado<'ra. Jakarta : Landsdrukkeri~
summary of the
1905-14 (33 Vols.). It took until 1919 for the chairman of the committee to publish a
dations were
massive investigation . Even the summary was inconclusive. The policy recommen
vague.
rather
generally
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estates and factories, and because export production was of importance only in
certain regions. To Van Deventer it was obvious.
All in all a decline, positively no increase in standard of living can be ascertained for the
Javanese farmer. This decline reveals itself in a continuous shortage of money, which
brought a large part of the population in the power of usurers and which brought an
increasing part into a deteriorating disadvantageous situation (Van Deventer 1904:249).

Van Deventer substantiated his claim by citing the stagnation of imports of
textiles, pottery and glassware (referred to as 'little articles of wealth'), which he
contrasted with an increase in imports of rice and fish in the 1891-1900 period, and
the stagnation of tax revenues.

I

:1

Dubious though this proof of 'declining welfare' may have been, it provided
the key to the Dutch treasury chest. Starting in 1905, the Minister of Colonial
Affairs allotted extra funds to several irrigation, migration, infrastructure,
agricultural credits and small-scale industry projects. The minister stated
It is preposterous, as it is often done, to speak of a general plan of salvation, as if it were
possible to draw up a plan which only has to be carried out to enable Indonesia to
develop and become a country of pure prosperity. Nothing is less true. In reality one
can only indicate certain measures, of which effectuation is expected to benefit the
economic development of Indonesia, afterwards one has to wait until time and
circumstances will cooperate in the achievement of the intended goals. It is beyond
anybody's capacity to do more. 6

This quote indicates how discerning development policies were. They were
clearly restricted to establishing prerequisites for indigenous economic
development. But this step was the start of a commitment which became 'the
prime mandate of the Ethical Policy' (Van Doorn 1982:2).
The axiom of 'declining welfare' was not challenged. It took until 1914 before
all reports of the 'Declining Welfare Committee' were published. Due to the
wealth of informative details, it was impossible to see the wood for the trees. In
the same year an outline of the reports was published by Hasselman. Although he
was non-committal, pointing out that 'caution should be exercised in drawing
peremptory conclusions', his overall conclusion was that 'both during the
imposed investigation and afterwards, the line of Java's prosperity was rather
increasing than declining'? Hasselman stressed that there were significant
differences between the various regions on Java could lead to conflicting
conclusions. In general, he stated that there were signs of expanding prosperity
when looking at the increasing use Indonesians made of imported articles and at
11:

60 Wijziging Begrooting Ned.-lndie voor 1905 in het Belang van de Economische Ontwikkeling van
N.I.', Bijlagen bij de Handelingen van de Staten-Generaal, 1904/05, No.71>-3:2.
7Hasselman, 1914:xxi. Note that the author referred to the work of the 'Declining Welfare Committee'
in the title of his book as 'WeUare Research', perhaps knowingly omitting the word 'declining'.
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the improveme nts in clothing, housing and food consumptio n. Such
improvemen ts in the standard of living were reported in 87 per cent of the
districts on Java. Hasselman stated that imported articles became available on a
larger scale because of the improved transport facilities, and that they were
considered to be an incentive for more industriousn ess (Hasselman 1914:349-50).
Continued concern about the indigenous standard of living led the colonial
government to the conclusion that the quality of agricultural statistics had to be
improved in order to be able to monitor the food situation. Improveme nts in
statistic collection and collation began from 1916 to 1920. Reports about crop
failures during 1919-20 encouraged the government to intervene in the food
market by purchasing no less than about 6-8 per cent of the produced paddy in an
attempt to guarantee rice supply in the entire archipelago and to curtail possible
price increases. These events, the assessment of the lack of a clear developmen t
policy with defined means and goals and anxiety about the tax burden borne by
the indigenous population again triggered investigations into economic
conditions in rural Indonesia. Huender (1921) revised Van Deventer's 1904
publication and included new data. Like Hasselman, he concluded that there was
no proof for a decline in the average standard of living. Huender estimated that
the tax burden of the indigenous population was about 13 per cent (Huender
1921:203). He concluded that
... it is not possible to maintain that the rural population is not taxed heavily enough.

Taking the low capacity of people to pay into account, it is likely that the contrary is the
case. Plans to have the people pay even more (e.g. by imposing a head tax or increasing
land tax) can only make one shudder. The most difficult and pressing problem in Java
and Madura is that the rural population has been taxed to the utmost. They are
'minimum sufferers'. Several of the government measures taken to improve the
situation appear not to have been effective (Huender 1921 :246).

Thus, the Dutch parliament was still confronted with ambiguous evidence on
the standard of living in Indonesia in spite of the Ethical Policy. In December 1924
it ordered a second investigation into indigenous prosperity, this time covering
the entire country. Unlike the previous investigation, this was meant to be a
comprehens ive survey of trends in Indonesia prosperity.
In 1926 the results of an inquiry into the tax burden of the indigenous
population in Java were published. This report used a crude concept of
indigenous national income valued in real prices to assess prosperity and
concluded:
Taking everything into consideration, the situation of 1913 now seems to have been although only barely - restored .... In previous years there has been an unmistakable
depression everywhere. Nevertheless, a small group of people has benefited and
continues to do so. As such society has become more differentiated. During the
depression the landless group generally suffered more than those who owned land. The
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public opinion in the villages indicates a general intangible feeling that the situation
before the war was better; a feeling which should not be explained in terms of a general
human inclination to idolise the past (Huender and Meijer Ranneft 1926:11-12).

The same year the report ordered by the Dutch parliament in 1924 was
published . Van Ginkel, the author, confirmed the earlier findings of Hasselman
and Huender that there was no sign of a declining standard of living.
The economic situation of the Native population ... does not cause any anxiety. The
disturbances of the balance during the war and postwar years have been intercepted for
several years by the agricultural economy, while the recovering general situation did
not fail to exert a positive impact (Van Ginkel 1926, 2:8-9).

All official investigations during the colonial period into the development of
indigenous prosperity, except the politically biased report by Van Deventer
written in the Netherlands, failed to confirm that there had been or was anything
like 'declining welfare' in Indonesia. The perception undoubtedly served as a
convenient political catch-phrase in the mobilization of financial resources for
furthering the indigenous standard of living but it remained unclear whether the
term reflected the actual situation at the time.

I '.

Still, the concept of 'declining welfare' endures in the literature on the history
of Indonesia. Some authors even maintain that the process prevailed well into the
1960s.8 Several authors have stated that the Ethical Policy was only a palliative,
merely meant to patch up the holes caused by 'the wear and tear of exploitation'
(for example Tate 1979:109). The policy did not go beyond arresting the alleged
decline of per capita income. Boeke and Geertz wrote authoritative books on the
economic history of Indonesia, in which they rephrased the concept of 'declining
welfare' and coined the quasi-scientific terms of 'static growth' and 'involution'
(Boeke 1953; Geertz 1963). These concepts may have kept many students of
Indonesia's history spellbound because they seemed to explain the persisting
underdevelopment of the country. TI1ese concepts have been widely accepted, but
they are largely unsubstantiated and remain convenient axioms, just like the
phrase 'declining welfare'.

Monitoring trends in the standard of living
In Indonesia
The gloomy axioms were able to persist because there were no aggregated
statistical data which allowed an evaluation of long-term trends in prosperity.
Consistent estimates of national income have only recently been revised and
estimated back to 1880 (Van der Eng 1992). Students have not found it difficult to
8To mention just a very few : FurnivaU 1948:214; Geertz 1963:70; Legge 1980:95, 103; Ricklefs 1981 :119;
Wertheim 1956:104.
I

II
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uncover support for a theory of 'welfare decline' from a wealth of fragmented data
but unfortunately Indonesia is a large underdevelope d country and it is always
possible to obtain indications of economic stagnation. There is a range of regional
historical studies. They provide a wealth of material on, and insight into, local
relations. Nevertheless, it remains difficult to distil a common denominator valid
for the whole of Java, or for Indonesia for that matter. The approaches,
perspectives and data in these studies are simply too diverse.
There have been a few attempts to approximate trends in the standard of living
using existing aggregated quantitative evidence. For example, Lindblad used
foreign trade statistics and concludes from the increased import of consumer
articles between 1895-1914 that ' ... it is unthinkable that this additional
consumption could have failed to benefit the indigenous inhabitants .. .' (Lindblad
1986:695). Unfortunately he does not provide figures in constant prices. It remains
unclear to what extent the observed increase in imports reflected price changes.
Furnivall cited declining imports of rice and textiles in the mid-1880s as evidence
of 'declining welfare' (Furnivall 1948:215). This evidence can easily be refuted by
noting the good rice harvests in Java in the years 1884-87 and at the declining
price of textiles during that decade.
Several authors have used estimates of the available quantity of rice per capita
as an indicator of changes in the standard of living.9 Although rice is the major
food crop in Indonesia, the available quantity of rice per capita says nothing about
the actual food situation simply because rice was one of the items in the diet.
There may have been a consumer preference for rice in Indonesia, but a decline of
available rice per capita can only tell us something about the extent to which
Indonesians managed to fulfil their preferences, not their food requirements.

What is a food balance?
This paper will reflect on changes in the standard of living with the help of a food
balance sheet. The concept of a food balance sheet was developed by the Food and
Agriculture Organization (FAO) of the United Nations in the late 1940s for the
assessment of global food requirements. 10 The FAO has since published food
balance sheets for a number of countries.
A food balance sheet presents a comprehensive description of the composition
of a country's food supply during a certain period. In an ideal form it shows the
sources of supply and the utilization of each food item. Food items range from
primary to processed commodities. Supply is defined as the total production of
food stuffs, to which imports are added, corrected for stock changes during the
period of concern. The definition of utilization distinguishes between the
95<:heltema 1936: Table 1; Mears 1961 :248; Mears 1984:126; Jatileksono 1987:144.
10Clark and Haswell 1967:1-23; TI1is section draws on FAQ 1984:vii-xiii.
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quantities used for export, feed to livestock, seed, non-food use, losses during
storage and transport and the amount available for human consumption.
Per capita net supply of each food item is obtained by dividing total net supply
by the population in the area under study. Per capita available items are mostly
calculated using caloric values and protein and fat content. Annual food balance
sheets can provide indications of
•
•
•
•
•

trends in the overall national food supply
changes in the dietary pattern
the extent to which the food supply in a geographic area is sufficient in
relation to the nutritional requirements
the degree to which an area is dependent on food imports
the impact of losses during harvesting, transport, storage and processing.

It is of course possible that the amount of food which is actually consumed is
lower than the net supply according to the food balance sheet (Farnsworth 1961;
Dowler and Young 1985; Suryana 1988). In fact, there are indications which
suggest that the divergence increases with prosperity. The difference is caused by
losses of food and nutrients during storage and cooking, when food is thrown
away as kitchen waste and leftovers, or when it is used to feed domestic animals
and pets. Another reason for the difference is that the production of some food
items is not statistically reported and these items therefore are excluded from the
food balance sheet. Another drawback is that statistical reporting of production is
deficient. This is often the case in sparsely populated developing economies. Two
other drawbacks of the food balance sheet are that it cannot indicate the socioeconomic or geographical distribution of food supply, nor the seasonal changes in
the consumption pattern.

Food balance as an indicator of the standard of living
Only a limited number of studies have used time-series data to assess the
relationship between food supply and the general standard of living (Toutain
1971; Kaneda 1970). Most studies have assessed the correlation using crosssectional data sets. On the assumption that per capita Gross Domestic Product
(GDP) is an indicator of the average standard of living, Figure 1 plots per capita
GDP against per capita available for food for 110 countries in 1980. Fitting a
double logarithmic curve of the shape y = axb, in which x is per capita GDP and y
11
2
per capita available food measured in calories, yields a correlation R = 0.74.

11The relationship obviously substantiates Engel's Law at the macroeconomic level. It confirms the
results of other studies which used a smaller data set, in particular: Oshima 1966/67, Belli 1971/72,
Wilford 1973. These studies drew attention to food supply in the explanation of differences in
economic performance between nations. The economic effects of malnutrition were stressed.
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Per capita GDP and per capita available food in 110 countries, 1980

Figure 1
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Figure 1 can support two conclusions, depending on the way one looks at the
role of food in the economy. Food can be regarded as an item of expenditure in
which case it appears that the income elasticity of food is relatively high in
developing economies. This means that at low levels of income extra income is
spent on food consumptio n (Houthakke r 1957). Figure 1 clearly shows that
income elasticity declines, because there are physical limits to how much food
people on average can consume. Up until 1975 the income elasticity of food in
Indonesia was generally estimated to be 0.5 to 0.7 Qatileksono 1987:73; Mubyarto
1987:126-8; Booth 1988a:250). This indicates that Indonesia was one of the lowincome countries and that there was a strong correlation between average income
and average food supply. Second, food can be regarded as an input into the
process of economic developmen t and labour can be acknowledg ed as the most
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important source of income in low-income countries. In this case it appears that
increasing income opportunitie s imply an increasing consumptio n of calories in
order that the labour required to earn extra income can be supplied.
The data on available food per capita are not entirely internationally
comparable because they do not take account of differences in average food
requiremen ts between countries. For instance, the requiremen ts in tropical
countries may be lower than in countries with a polar climate. Second, a relatively
young population requires on average less food than a population with a higher
average age. Third, differences in average body size between the countries affect
the requirements, because body size and food requiremen ts are positively
correlated.12
II
Figure 2

Available food per capita and the share of agriculture in GDP in 110
countries, 1980
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Iii

12An instigation for standardising the figures on average food supply is Berio et al ., 1985. As yet there
is no study available which has elaborated this issue.
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GDP per capita is only one indicator of structural change. Another indicator is
the share of agricultural producti on in GDP, shown in Figure 2. Fitting a curve of
the shape y = 1 /(x-a), in which y stands for the share of agricultu re and x for the
2
consump tion of calories, again yields a significant correlation: R = 0.61. Again the
implication is that the populati on at initial stages of economic develop ment tends
to increase its food intake when the economy undergo es a process of structura l
change. Up until the late 1960s more than 50 per cent of GDP in Indonesi a was
from agriculture. Hence, the relations hip between the standard of living and per
capita food consump tion is likely to have been significant.

An Indone sian long-te rm food balance
Estimat es of food supply in Indones ia
Estimates of available food per capita in Indonesia were made during the colonial
13
period, as soon as statistical reporting on food producti on improve d. The results
were crude and necessarily confined to Java and Madura, but qualitative
indicatio ns suggeste d that the food situation was most precario us in this area of
the country. Java and Madura have always been consider ed as being densely
populate d and maintain ing a precario us balance between food producti on and
increasin g populati on. In the underpo pulated Other Islands many farmers still
practised 'slash and bum', or swidden agriculture. Food supply was consider ed to
be less precario us than in Java. 14 Swidden farmers tended to use part of their food
product as a buffer. Many of them also produced cash crops, such as rubber and
copra, which allowed them to purchase imported food. There was therefore no
direct urge to extend statistical reporting on food producti on to the Other Islands.
TI1e first estimate s of food producti on in the Other Islands were made for 1951.
But it took several years before the results were considered to be reliable. A few
publicati ons presente d food balance data (Napitup ulu and Sunardjo 1962; Mears
and Affif 1963). It took until 1968 before an expande d food balance sheet was
13The first was Van Heel (1917/18). A later, more elaborated study was Crince le Roy (1931/32). The
conversion
results of these first studies differed considerably, because population estimates and calorie
technology .
factors varied. The conversion factors changed with bter results of new research in food
14smits 1919, 1928; Scheltema 1930; Tergast 1931/32. Lulofs (1918:114-36) estimated that about 460
grams in Java
grams of rice per capita were consumed per day in the Other Islands, compared to 260
Islands was
and Madura. The postwar Susenas data confirm U1at calorie consumpti on in the Other
higher:
Java and Madura Other Islands
2,150
1,750
1965
2,000
1,670
1969
2,341
1,760
1976
is a weighted average from Chernicho vsky
1976
1977:150;
Sanders
The data for 1965 and 1969 are from
and Meesook, 1984:5, 67.
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prepared for an extensive review of the precarious food and nutrition situation in
the country (Van Veen 1970). The Indonesian Central Bureau of Statistics has since
continued this work (Neraca Bahan Makanan di Indonesia 1968-90).

In

I
I

11:

li

It is not possible separately to monitor food supply in Java and Madura and in
the Other Islands, in order to avoid the problem that production data for the
Other Islands can only be approximated until the 1950s. Published postwar
figures on rice imports only refer to the country as a whole. The same applies to
data on the rice stocks held by the state food logistic agency. Data on inter-island
shipments of rice are not available.

The results of any food balance depend on the reliability of the basic data as far
as population, production, foreign trade and stock changes are concerned. They
also depend on the assumptions about the deduction rates (seed use, feed, losses
during milling, transport and processing, and offal share), slaughter rates and
slaughter weights, and the conversion factors. The basic data are as accurate as
possible. The deduction and conversion factors are explained in Annex 1.

I

I

I

I

.
:I

iii

I
~~ .I
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The data series in Figure 3 indicate that the estimates follow trends established
in other sources. The main difference is the lower level. This is partly caused by
the assumed deduction rates. Another reason is that the estimates of rice
production since 1970 are slightly lower than the official figures in order to
achieve consistency in the time series. The main cause for the difference is the fact
that all food items are not covered. Rice, maize, cassava, sweet potatoes, peanuts,
soybeans, pork, mutton and beef, and rough estimates of fish, sugar, copra and
palm oil consumption are included. TI1e main omissions are: fruits and vegetables,
poultry, dairy and wheat based products. Together these products formed about 6
per cent of calorie supply in 1985.
These data series also indicate that the trend in any of the post-World War II
calorie series is clearly determined by the food products included in the estimates
which comprise the series. It is therefore likely that the trend in data in Figure 4
for the period 1880-1990 is adequate. Data in Figure 4 indicate that the trend has
been generally determined by rice supply only during the two most recent
decades. Other staple crops generally determined the changes during the period
1905-70. The levels of food supply were significantly lower during 1880-1905 and
during 1944-70 than during 1905-43 and 1970-90. The average supply of 1,600 to
1,700 Kcal per capita per day was indeed not very high. Three factors support the
plausibility of these estimates.
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Per capita available calories for consumption in Indonesia, 1950-90
(Kcal per day)
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Sunardjo, 'Perkembangan Persediaan Bahan Makanan di Indonesia dalam Djangka Waktu 1951-1959',
Medan flmu Pengetahum1, 1962, 3:374; for 1951-67: R.O. Whyte, Rural Nutrition in Monsoon Asia, Oxford
University Press, Kuala Lumpur, 1974:164; for 1968-90: Neraca Bahan Maskanan (various years); for
1965: W.C. Edmundson, 'Land, food and work in East Java.' New England Monograph in Geography
No.4., Department of Geography, University of New England, Armidale, 1976:2; for 1969/70: C. Clark,
'Calories and proteins in Indonesia', Bulletin of Indonesian Economic Studies, 1972, 8(2):98-103; for 1962-87
several estimates from FAO, Production Yearbook (various years).
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Per capita calorie supply in Indonesia, 1880-1990 (Kcal per day)
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Notes: The estimates for 1880-1952 refer to Java and Madura only; for 1953-85 they refer to the whole
of Indonesia. In reality the 1880-1952 figures may have been slightly higher, due to the fact that
average consumption in the Other Islands was higher than in Java after 1952. My estimates of per
capita available rice are lower than the estimates of Scheltema 1936, Mears 1984 and Jatileksono 1987.
This is most of all due to the fact that the seed used per harvested hectare was deducted. It was not
possible to correct all years for crop failures, and estimate seed use per planted hectare. Scheltema
made no deductions, Mears and Jatileksono deducted only a fixed percentage of production. Another
source for the differences are the population estimates used .
Source: Annex 1.

Is 1880-1920 production underestimated?
For the period 1880-1920 the production of cassava and sweet potatoes was
estimated by interpolating production data for 1880 and 1903. It can be argued
that the estimates of calorie supply for 1880-1920 are too low because of this
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procedure. 15 However, the estimates of total harvested area are only about 2 per
cent lower than the corrected official estimates of total harvested area, which
distinguish rice, maize, tobacco, indigo, cotton, peanuts, sugar cane and soybeans,
and classify cassava and sweet potatoes under 'other crops'.
An assumption that per capita consumption was 1,900 Kcal/day, and that the
average yield of cassava was 7.95 ton/ha, would suggest that my estimate of total
harvested area in Java and Madura between 1880-1905 may have been about 11
per cent too low. In area terms this represents 200,000 to 500,000 hectares. Given
that there were about 21,500 villages in Java at the time, this means that on
average about 10 to 25 hectares per village were overlooked. It is difficult to
imagine that such areas were ignored in the estimates of total harvested area
because these estimates were used to assess the land-tax, an important source of
government revenue.
The increase in calorie supply during 1905-20 was mainly due to the increasing
production of maize, sweet potatoes and especially cassava. These crops are
mostly grown on upland fields. The increasing production of these crops
coincides with the fact that indigenous non-irrigated arable land increased very
quickly between 1905-20 from 2.7 to 4.0 million hectares and the harvested area of
all major crops except irrigated rice increased from 2.7 to 4.4 million hectares (Van
der Eng 1990). Arable land was assessed independent of harvested area. At least
75 per cent in expansion of the harvested area of non-rice crops is clearly
explained with the expansion of upland fields. Hence, there must have been a
substantial increase in the production of non-rice food production during those
years.

Proteins and the rice-cassava trade-off
Calorie consumption is the consumption of energy, but for good health and for
physical and mental development the consumption of proteins, vitamins and
minerals is more important. Figure 5 shows the estimated level of available
protein per capita . The trends are similar to those in Figure 4, but the average
level of available protein during 1880-1905 is comparable to the average in the
1950s. It is therefore possible to assume that people could at least survive at such
levels of protein supply, although conditions were clearly less than optimal.

15Boomgaard (1989b:114) estimated calorie i11tnk1• for 1873-75 at a total of 1,950 Kcal per day. CEJ Vol.
10 (1990:51) gives totals of 2,288 Kcal for 1880 and 2,408 Kcal per capita for 1940. Neither publication
takes account of foreign tr;ide illld losses, nor of seed and feed use. The conversion rates are ;ilso
unclear. Given the possible level of economic activity in Indonesia around 1880, as explained below, it
is possible that these estimates are too high.
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Per capita available protein supply, 1880-1990 (grams per day)
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Source: Annex 1.

The increase in protein supply during 1905-20 was lower than the increase in
available calories. Available proteins increased mainly due to increasing
production of peanuts and soybeans, which often reached consumers in processed
form as a side dish . The expansion of calorie supply was more profound because
it was largely based on the increasing production of cassava, which is a poor
source of protein. The consumptio n of cassava is generally considered to be a sign
of poverty (Booth 1988b:322). It therefore seems that there is a contradictio n
between the increase in calorie supply, which suggests increasing average income,
and the increase in cassava consumptio n:
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Cassava was introduced into Java in the 19th century but was not widely
grown. Its production as a cash crop expanded rapidly. In the regions of Banten,
Jepara and Semarang it was produced for the production of tapioca (starch) for
export (Koens 1948:171). Later production began in Priangan after tapioca
factories had been established in Bandung and Garut. Between 1900 and 1910 the
export of cassava sustained a first growth spurt, from 30,000 tons to 330,000 tons
(recalculated to fresh roots). In the 1920s production increased further from
375,000 tons in 1920 to an extraordinary 2.4 million tons in 1928. These data imply
that gradually farmers all over Java must have become familiar with the cassava.
It is likely that they noticed that cassava required less work and water than rice. It
could be grown on infertile land, on steep slopes and on the borders of irrigated
land. Cassava could also be left in the ground for a longer period, to be harvested
at will.
An increase in cassava consumption also occurred during 1905-20, together
with the first spurt in cassava exports. Java became the leading exporter of
cassava products in the world, but except for 1928-29 no more than 15 per cent of
cassava production was exported. Most of the cassava was consumed in
Indonesia. During 1920-70 average consumption remained constant at about 100
kg/ capita per year. The role of cassava in the average diet started to change in the
1970s, when government policies guaranteed an increase in the supply of
relatively cheap imported rice and domestically produced rice from high-yielding
varieties.
Until the 1970s per capita rice consumption fluctuated only marginally, as
Figure 4 illustrates. It is therefore likely that cassava was on the whole an addition
to the traditional rice-dominated indigenous diet and not a substitute for rice. This
becomes clearer if one realises that cassava is eaten in numerous forms, often as a
side-dish or snack (De Bie 1901-02:112-13, Blokzeijl 1916:23). In several of the
poorer regions in Central Java, especially in Bojonegoro, South Pemalang and
Gunungkidul, cassava did become a substitute for rice, especially during the lean
period prior to the main rice harvest. The increasing reliance on cassava led to
deficiency ailments and oedema in these areas (Bailey 1961; Timmer 1961:391410). But these are isolated cases which do not reflect the general situation in the
whole of Java or Indonesia. There were other major cassava producing areas in
Java, especially in Priangan, where those situations did not exist.

If average calorie supply suggests an improvement in prosperity, why was the
increasing demand for food not met with increasing rice production? It is not an
exaggeration to suggest that there has always been a consumer preference for rice
in Indonesia. Up until the 1920s this consumer preference had in the main been
satisfied by increasing rice production at roughly the same rate as population
growth.

Southeast Asia No. 93 / 1

• 17 •

PIERRE

VAN

DER

ENG

Some would argue that the presence of a sugar industry on Java impeded the
increase in rice production and forced the rural population to produce and
consume cassava (Alexander and Alexander 1978). It cannot be denied that fields
used to grow cane did not produce rice, but the social returns from sugar
production were very much higher than the returns from rice production. Sugar
exports from Java yielded the foreign exchange with which rice could be
imported. Figure 6 shows that rice imports were mostly significantly higher than
potential rice production on the area used to grow sugar cane. It is therefore
difficult to conclude that sugar production had a detrimental effect on food
supply as a whole (Van der Eng, unpublished 2).
The extent to which rice production on irrigated land could be expanded in
Java was constrained by technological limits. The first limit was that irrigated land
could only be expanded marginally. Between 1905 and 1930 land area under
irrigation increased from 2.9 million to 3.3 million hectares, or 14 per cent,
whereas total arable land increased from 6.4 to 8.5 million hectares, or 33 per cent.
An expansion of rice production was possible in three ways: multiple cropping of
irrigated land, through the construction of irrigation works; the application of
new production technology in the form of high-yielding seeds and fertilizer,
which would increase crop yields; and the expansion of upland rice production.
The Department of Public Works became involved in the construction of
'technical' irrigation works. These works were partly meant to facilitate jointcropping of sugar cane and rice on irrigated land . But 75-80 per cent of the area
covered by these works benefited indigenous farmers only (Van der Eng,
unpublished 2). These works enabled a change of marginal rainfed irrigated area
to permanently irrigated land with higher crop yields. They also contributed to
the prevention of serious crop failures. Most importantly, they contributed to a
significant increase of the cropping ratio of irrigated fields from an average of 1.1
in 1905 to 1.5 in 1940.
Modern high-yielding fertilizer-responsive rice varieties did not exist in
colonial Indonesia. Systematic research began in 1905 but superior varieties were
not released in significant quantities until the 1930s. Moreover, chemical fertilizer
was too expensive for most farmers. As far as they applied organic and chemical
fertilizer, they used it on high-value added cash crops, not on rice (Van der Eng,
forthcoming 1). In general, the price of rice in Indonesia was too low to warrant
investment of money and effort into fertilizing rice fields. An expansion of upland
rice production was not economically viable for most farmers (Table 1) .
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Potential rice production on irrigated land leased to sugar estates and net
rice imports into Java and Madura, 1880-1940 ('000 tons)
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Source: P. van der Eng, 'Growth and productivity change in Indonesian agriculture, 1880-1985',
Institute of Economic Resmrch Mm1orm1d11m No.348, Institute of Economic Research, Groningen, 1990,
revised and updated .

Table 1 also indicates that cassava was the product which contained most
calories, required low labour input and yielded high net financial returns per
hectare. Especially on marginal land and upland fields, cassava was better able to
endure unfavourab le circumstanc es than upland paddy or maize. It clearly took
farmers less effort to grow cassava to meet the increasing demand for food than it
would have taken them to increase the production of rice. Moreover, the financial
returns per hour worked were considerably higher. It is easy to understand why
farmers turned to the production of cassava on upland fields. The advantage for
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farm households as producers were the higher financial returns. For farm
households as consumers, the advantage was that cassava saved them a lot of
time, which they could then use to engage in the production of cash crops or to
take advantage of off-farm income opportunities.
II

Table 1

Labour input and returns in food crop production, 1925/28 average
Gross production Rural Time in Labour input Net financial
Labour
returns
retail the field (hours/
1000
Ton/ha
input
Per
Per
month)
Kcal/ha price (months)
(hours/ha)
hectare hour
(f/ton)

11:

Irrigated paddy
Upland paddy
Maize
Cassava
Ill

1,675
1,320
425
1,025

2.25
1.20
1.05
8.15

7,740
4,320
3,790
11,900

96.20
96.20
81.75
25.90

5.0
4.5
3.5

8.0

335
293
121
128

216
115
86
211

0.13
0.09
0.20
0.21

Sources: G.J. Vink, De Grondslagen van he/ lndonesische Lnndbouwbedrijf, Veenman, Wageningen, 1941;
Statistisch faarowrzicht voor Nederlandsch-lndii'. Deduction factors from P. van der Eng, 'Growth and
productivity change in Indonesian agriculture, 1880-1985', Institute of Economic ReSi•nrch Memorandum
No.348, Annex IV, Institute of Economic Research, Groningen, 1990.

The increasing consumption of cassava is not necessarily a sign of increasing
poverty. It is often consumed in a processed form. In combination with protein
rich fish or vegetables as a side-dish next to rice, it can be a very good additive to
the traditional diet. 16 In fact, the leaves of the cassava plant are eaten in Indonesia
as a vegetable or condiment and contain a fair amount of protein17 (Falcon et al.
1984:64; Daftar Komposisi 1967).
In short, there were plausible supply-side reasons which explain why farmers
increased the production of cassava. On the demand side it is possible to assume
that cassava was regarded as an addition to the rice-dominated average diet. It
therefore seems that there was no contradiction between increasing food supply
and increasing supply of cassava during 1905-20.

I

16see, for example, Cock 1985:24-8. Unfortunately, sufficient indicators of trends in the consumption of
fish or vegetables, adequate to support the assertion that the increased con·sumption of cassava was
accompanied by an increase in the consumption of these items are not available, because their
production was not recorded.
17
Cassava leaves Beans Cabbage
35
25
60
Kcal/100 grams
2.4
1.4
6.9
Proteins/100 grams
Falcon et al. (1984:64), Dnftnr Komposisti (1967), De Bie (1901 :112) reported that already around the tum
of the century the leaves of two popular cassava varieties were eaten as vegetables. Van Veen (1938)
also drew attention to the nutritive value of cassava leaves.
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Figure 4 shows a slight decline of average calorie supply during the 1920s. The
fall can partly be explained by the fact that food production increased rapidly
during the years 1918-21. During 1918 foreign trade was disrupted because the
Allied Forces confiscated ships during World War I, causing a shortage of
shipping space. Processed cassava for export may have been stockpiled, but there
are no data on stocks to support this assertion. The disruption of international
trade caused a hike in food prices on the world market and in Indonesia, which
may have encouraged farmers to increase food production. It certainly
encouraged anxiety for the colonial government in Indonesia over rice supply to
the areas of the archipelago with rice shortages. During the years 1918-20 several
measures were introduced to increase food production, such as obliging farmers
and estates to grow food crops. 18 Another reason for the increase in average food
supply could be that an influenza epidemic increased the death rate during 191819, causing a fall in the number of people relative to total food supply (Brown
1987).
A reason for the erratic fluctuation in average food supply during the 1920s is
that cassava was mainly produced as a cash crop in Java. Total exports of cassava
continued to increase during the 1920s, but exports fluctuated according to the
price on the international market. Domestic price fluctuations were correlated
with international price changes. Farmers harvested cassava when prices were
right, otherwise they would leave it until prices recovered. Figure 4 illustrates the
erratic supply of secondary crops compared to the relatively smooth supply of
rice. This difference is especially obvious in 1928, when no less than 40 per cent of
the total cassava harvest was exported. Hence, farmers planted cassava when the
expected financial returns were good and when domestic consumption depended
on whether the expected profits were realised after the harvest.
Another explanation of the decline in total food supply during the 1920s is that
Indonesian people were increasingly able to afford other consumer items.
Imported small items may have been scarce during World War I, but during the
1920s they started to reach Indonesia in increasing quantities. Consumers may
have relinquished part of their expenditure on food in order to be able to purchase
such items. 19 For instance, during the 1920s the number of bicycles imported into
Java doubled and the imported quantity of textiles increased five times. 20 The
same may have applied to domestically produced consumer products.
18cerritzen 1926:96-8. The measures certainly had effect, although it was later realised that the food
situation had not been in jeopardy at all .
19This implies that in the macroeconomic certification of Engel's Law the curve did not have a double
logarithmic shape (y = axb), but an inverse double logarithmic shape (y = ea· b/x), which implies that
after a specific level of GDP per capita the curve slopes downwards. Oshima (1966/67:387) observed
the same in Japan during 1950-63.
20calculated from Statisti,.-k I1m1 dm Ha11del , ,fr Sclu•t•pv1111rt ,.,, di.• fll. e11 Uitwtn1•cht£'11 van NcderlandschIndii! (1920--23), continued as faarmwrzicht va11 d,• Jn. L'II Uiti,oer van Ned17/andsch-/11dii' (1924-31 ).
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The comparative advantage of smallholders and plantations in colonial Java
was in cash and export crops, such as sugar, cassava, tea, tobacco and kapok, not
in rice. Figure 7 shows that during 1910-30 only around 11 per cent of total rice
supply was imported, but that was enough for cheap imported rice from Burma,
Thailand and Cochinchina to determine the domestic price of rice in Indonesia.
The production costs of rice in Java were higher than in mainland Southeast Asia,
because of the difference between intensive and extensive cultivation techniques
(Terra 1950:284). The revenues from export production allowed Indonesia to
import products such as rice, which could be produced elsewhere at a lower cost.

Figure 7

Net rice imports into Indonesia as percentage of rice supply, 1880-1990

II

2

1890 1900 1910
---- Annual data

-

1920 1930 1940 1950 1960

1970

1980 1990

rive-year moving average

Source: P. van der Eng, 'Growth and productivity change in Indonesian agriculture, 1880-1985',
Institute of Economic Research Memorandum No.348, Institute of Economic Research, Groningen, 1990,
revised and updated .
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The situation reversed during the 1930s, when sugar exports declined to a sixth
of the 1930 level. Land which had previously been planted with cane became
available for rice production but per capita rice supply in Java did not increase. In
the early 1930s there was even less of an incentive for farmers to produce a rice
surplus, because rice prices plummeted. Rice farmers in mainland Southeast Asia
increased production for export in order to keep their cash income constant and
rice prices fell faster than the prices of other commodities (Bennett and Wickezer
1941:92-100). In 1933 the colonial government argued that the price fall
endangered the supply of food in Indonesia. It curtailed rice imports and
subsidized inter-island shipments of rice from Java (Schimmel 1937, De Vries
1937, Voedingsprobl emen 1940).
After 1933 increasing Javanese rice production filled consumer demand which
had previously been met by imports. The colonial government developed an
active commitment to furthering the production of rice, at first to protect domestic
rice producers, but following 1939 to secure domestic food supply in anticipation
of a war disrupting international trade. A logistic food board defended floor
prices in several areas. Superior rice varieties were disseminated by the
Agricultural Extension Service. 21 Java became self-sufficient in rice, a surplus was
shipped to the Other Islands and in 1941 Indonesia as a whole became selfsufficient in rice.
During the Japanese occupation and the war of independence (1942-49) the
Japanese, Indonesian and Dutch authorities all tried to control the rice marketing
system through rigorous measures. There was little incentive for farmers to
produce a surplus. During World War 11 shipping was impeded and imports
impossible. During the late 1940s there was an international rice shortage which
meant that imports could not compensate for the production shortfall in
Indonesia. Government intervention in rice marketing continued after
independence. Export production stagnated in the 1950s due to several policy
measures discriminating against plantation agriculture. The nationalization of
Dutch enterprises in 1957 was not very helpful either. Smallholder production
increased, but its foreign exchange earning power was less.
Due to the foreign exchange shortage, the government intended to step up
domestic rice production by continuing its policy of market intervention through
a state logistic agency. Food policies were very much focused on rice and little
was done to enhance the production of other crops.22 Market intervention was, in
2l For information on the development and adoption of superior varieties, see Van der Eng
(forthcoming 1).
22 For an elaboration of the rationale behind the fixation of the government's food policy on the
intensification of irrigated rice production, see Dove 1986.
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principle, meant to guarantee a floor price in rice producing areas and a ceiling in
rice-deficit areas. But the rice stock of the logistic agency was increasingly used for
distribution of cheap rice to civil servants, as part of their salaries. In the late 1950s
and 1960s this became the sole purpose of market intervention. Although the state
logistic agency only purchased up to 10 per cent of rice production, it managed to
distort the market to the extent that farmers were discouraged, rather than
encouraged , to produce a surplus. Government attempts to further rice
productivity did not meet the high expectations of the 1950s and early 1960s.
Intensification plans were generally poorly drafted, underfinanc ed and hampered
by substantial logistic problerns.23
Figure 4 shows that the per capita supply of rice indeed recovered, but a
significant part of the recovery was due to increasing imports, as Figure 7 implies.
Rather than moving towards self-sufficiency, the country increased its
dependence on imported rice. Given the stagnation in exports, increasing imports
of rice implied a heavy claim on export revenues. An acute shortage of foreign
exchange forced the Indonesian government to reduce rice imports during 196466. Declining imports and decreasing food production due to the general disarray
in the country had negative implications for food supply.
During the years 1964-66 the key to increased rice production was found in the
Bimas program. With the extension of the program, increasing areas were planted
with high-yielding fertilizer-responsive rice varieties, supplied to farmers together
with subsidized fertilizer and pesticides through low-interest credit packages.
Substantial fertilizer subsidies and the publicly funded recovery of irrigation
works were the corner-stones of the intensification of rice production. The logistic
agency shielded consumers and producers from drastic price fluctuations in the
international rice market. The increasing average income in Indonesia encouraged
the demand for rice, which was not only met with domestic production, but also
with massive rice imports during the 1970s. It was only during the 1980s, when
the domestic price of rice was held above the world market level, that Indonesia's
dependence on imported rice declined rapidly, until it achieved self-sufficiency in
1985. The increasing supply of rice certainly determined the trend in total per
capita food supply, which surpassed prewar levels after 1975, as Figure 4
indicates.

11

Dietary surveys and minimum requirements
Another way of giving credence to the estimates of low food supply during 18801905 and 1943-70 is to compare these estimates with the results of detailed
investigations into the diets of Indonesian people. Comprehen sive household
surveys have been held in Indonesia since 1921, especially in the areas of Java
23 For summaries of rice policies, see: Heemstra 1952; Sie 1968:152-67; Timmer 1975; Pitt 1975:5-45.
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where the food situation was precarious. 24 The outcomes of the surveys and the
establishment of a special Institute for Nutrition Research in Jakarta in 1934 were
used to assess the reasons for malnutrition and poverty, and develop ways to
provide relief. Plans in 1941 to extend the local surveys to national socio-economic
surveys among indigenous labourers were only carried out in part (Hart 1941,
Hart n.d.). It took until 1964 before similar plans were taken up again in the
regular Susenas surveys. Table 2 provides an inventory of the results of the local
surveys.
These surveys covered all consumed products, whereas the estimates in Figure
4 are only concerned with a part of total consumption. The data are certainly
fragmentary and reveal a considerable variation of food consumption over time
and throughout the Indonesian archipelago . However, they indicate that the
average level of 1,600 Kcal/day during the period 1880-1905 and the average level
of 1,750 Kcal/day, plus about 100 Kcal from food items not covered in this study
were not extraordinarily low.25
In assessing food supply the fact that the average food requirements of
Indonesians are lower than of Western people, because of differences in body size,
should be taken into account. Even within the Indonesian archipelago there can be
substantial differences in height and weight between different populations.
Dietary research in the 193Os in West Java indicated that an average man weighed
50.5 kg and was 159 cm tall, and that a woman weighed 43.5 kg and was 148 cm
tall (Postmus and Van Veen 1949:229). In deprived areas in Central Java the
average body weights were lower: 44.5-47.0 kg for men, and 39.5-42.0 kg for
women (Timmer 1961 :396, 400). The average family member (including children
and elderly people) in Java was estimated to weigh between 33 and 35 kg. It is
therefore difficult to apply one minimum standard of per capita food
consumption for the entire population throughout the period under
consideration. 26

(1949). Most surveys were not
restricted to diets, but also collected data on village-level agronomy, economy and health .
25Rough approximates of the daily per capita consumption of crops not covered:

24 A good review of the colonial surveys is Postmus and Van Veen

Vegetables
Fruits
Fresh fish
Chicken/ eggs

Grams

Kcal

Gr.protein

120
45
13
12

35
20
15
40

2.0
0.5
2.0
2.0

110

6.5

Total

1932; Tergast 1951 :74.
the 1930s were recalculated to standard body weights of SO kg, in order to make them
comparable (Penders 1984:142). Similar data are not available for the other surveys.

Compare: Terra

26-rhe results in
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Average da,ily consumption a,ccording to dielllry surveys in Indonesia, 1893-1973

Source

Arca

Date

Kcal

(1 5)
(1)
(1)
(1)
(17)
(17)
(3)
(3)
(3)
(16)
(3)
(3)
(3)
(3)
(5)
(3)
(2)

Jakarta (male servants and students)
Kcpanj<m (Pasuruan)
Purworcjo (Pasuruan)
Lumajang (est.lte workers)
Kutawinangun (farmer.;)
Kutawinangun (wage labourers)
East Circbon
Blora
Grcsik
Jakarta (ooolies)
Segalaherang (Kera wang)
Pacet (Cianjur)
Gunungkidul (Y'.'8lakar1a)
Rengasdenglclok erawang)
Bojonegoro (after crop failures)
Pulosari (Pemalang, after crop failures)
Waled (Cirebon)
Scram (Maluku)
Labourers living on estates
Labourers living outside estates
Farmers I i ~ near estates
Rabu (Kalimantan)
La ha bang a
Toraja (Sulawesi)
limor (West Nusatenggara)
Pati
Semarang
Jakarta (male labourers)
Surabaya (male labourers)
Gunungkidul (Yogyakarta)
Purwa karta
Bogor (male students)
Bogor (female students)
Ciwalen, Amasari (West Java, poor)
Ciwalen, Amasari (West Java, well-0ff)
Surabaya
West Java (sample survey)
East Java (sample survey)
Java (sa m pie survey)
Sumatra (sample survey)
Bali/Nusatenggara (sample survey)

1893
1921
1921
1921
1933/34
1933/34
1935/36
1935/36
1937
1937
1937/39
1937/39
1938/41
1939
1939
1939/41
1939
1939/40
1940
1940
1940
1950
1950
1951
1956/57
1957
1957
1958
1958/59
1959
1960
1960
1961
1961
1968
1969/70
1969/70
1972/73
1972/73
1972/73

2,512
1,612
1,683
1,742
1,789
1,755
1,288
1,675
1,401
1,563
1,599
2,141
1,265
2,220

(11)

(12)
(12)
(12)
(6)
(2)
(6)
(3)
(6)
(7)

(8)
(4)
(6)
(9)
(9)
(18)
(18)
(14)
(13)
(13)
(10)
(10)
(10)

908
950
1,278
1,650-2,CXXJ
1,964-2,132
1,282-1,983
1,391
2,143
1,512
1,070
1,685
1,619
1,591
1,431
1,350
2,043
2,100
1,400
1,638
1,824
1,488
1,620
1,760
1,404
1,700
1,693

Protein

73
53
52
46
45
49
35
44
37
37
42
52
18
56
15
26
35
16-26
52-57
32-53
35
59
41
43
40
34
45
41
16
52
60
43
41
47
40
33
43
38
48
43

Notes:(1) Where the survey conoemed several villages, an unweighted average was calculated .
(2) The outcomes of the surveys are not entirely comparable because they employed different calorie conversion factors.
Sources: (1) W.E.K. Van Lynden and AM .P.A. Schelterna. 'Het voedselverbruilc in eenige disbicten van de residentie pasoeroean',
Metk'IU>'ling wn ht•t Slltistisch /vmtoor No.9., Ruygrok, Jakarta, 1923:59, 62, 79; (2) G.).A. Terra. ' Food patterns in Indonesia,' in
Procredings of tlu, 3rd /ntmwtim1•/ Congn-ss of DieMics, Newman, London, 1962:43; (3) T. Bachtiar Rifai. Benruk Milik Tanah dan
Tlllgkat Kemakmuran. Penjelidikan Pedesaan Didaerah Pali, Djawa-Tengah, PhD thesis, Fakultas Pertanian, Universitas
Indonesia, Bogar, 1958, Annex XXII; (4) K. V. Bailey. ' Rural nutrition studies in Indonesia. Background to nubitional problems in
c.,ssa,va areas', Tropial •nd G,ugrophic•I Medici,~, 1961, 13:289-300; (5) C.L.M. Penders. Bojo11egoro 1900-1942. A Study of Endemic
Porery in North-ust /•""· Jndonesi,, Gunung Agung, Singapore, 1984:133; (6) B. Napitupulu. 'Hunger in lndonesill', Bulletin of
lndonesiiln Economic Studies, 1968, 3(9):64~ (7) D.A Nain and D.D. Prawiranegara. 'A report on a national survey among laboreis
in Jakarta 1957' in LApon,n llmu Kongres Pengct•huan N•sim,al No.1 . Mal,,ng, S-9 Augustus 1958, 1958.f>57; (8) Penjelidikan Maka nan.
'Penjelidilcan Mabnan Buruh-Buruh Dilcota Surabaja', unpublished report, Dinas T111gl<at I Djawa TU1lur, Surabaya, 1959; (9)
Penjelidikan Gizi. 'Penjelidilcan GiziMahasiswa Bogor', unpublished report, Panitia Projek Penjelidilcan Gizi Mahasiswa, Bogor,
1960; (10) Sajogyo. Us.Jw, Perl»ibn Gizi Kclw'8a. ANP- EDOluation Study, 1973, Lernbaga Pen-elitian Sosiologi Pedesaan, lnstitut
Pertanian, Bogor, 1973:23; (11) S. Posbnus and AG. van Veen. ' Dietary surveys in Java and East-Indonesia', O,ronia, Noturoc, 1949,
105:318; (12) LH. Huizenga. Het K0t•liel1udgeto,1dLTWt!kop /aTJll in 1939-1940, Vada, Wageningen; 1959a:165; (13) AG. van Veen, Lie
Goan Hong and Oey Kam Nia. 'Some nubitional and economic considerations of Javanese dietary patterns', Ecology of Food and
Nutrition , 1971, 1:41 ; (14) H. Soewndo and Y. Toda,. ' Nutritional survey of inhabitants in Surabaja, Indonesia', K• Journal of
M,·diml Sciniccs, 1970, 16:132; (15) C. Eykman, ' Bijdrage tot de kennis van de stofwisseling bij de bewoners der tropen',
Gen«slcundig Tijdschrift roar N,dnL,ndsch-lndil, 1893, 33:174. (16) W.F. Wertheim et al . 71w /11don,si,,n Town . Studies in Urbon
Sociology, Van Hoeve, The Hague, 1958:137; (17) J.J. Ochse et al. Gdd- en Productn1-Huishoodi11g, Volksooeding en -Gao11dMid in
Koctowinangor,1, Archipel, Bogor, 1934:112; (18) T.G. Lauw, et al. 'A study of the nutritional status at two economic levels in
1jiwalen and Aman Sari Villages of West Java' in LA1ror•n Ko,rgrrs I/mu p...,getah1•111 Nasi0f1al II. Djil.2-AI , Madjelis llmu
Pengetahuan Indonesia,, Jakarta, 1%2:123.
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Another issue which affects the determin ation of average minimum
requirem ents for the population as a whole is the age-sex structure of the
populati on. Figure 8 indicates in schematic terms that there are significant
differences in food requirements between males and females and that
requirem ents vary with age. As already mention ed above, a relatively young
populati on with a high proportion of children requires on average less food than a
populati on with a low proporti on of children. Moreove~, women in general need
less food than men, because of their lower body weight and the fact that they
generally perform less strenuou s physical labour. As far as possible, Table 3
presents estimates of per capita food requirements, corrected for the age and sex
distribution of the Indonesian population.

Hypothet ical male adult equivalen t scale of food requirem ents

Figure 8
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Data in Table 3 indicate that average requirements varied between 1,889-1,962
Kcal/day . This information implies that there may have been a shortfall in supply
during 1880-1910 and during the 1950s and 1960s. As discussed above, the
explanation for the low levels of supply should not be sought in the inadequacies
of the basic data. There are three factors which should be addresse d before it can
be concluded that malnutrition was widespre ad during these periods: demand for
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calories to perform labour; rapid changes in age-sex structure of the population;
and secular change in human growth.
Table3

Average per capita daily food requirements in Indonesia, 1930-1980

Men
1930a
1940a
19soa
1961
1971
1980

2,135
2,124
2,174
2,082
2,089
2,125

Kcal
Women
1,725
1,720
1,744
1,701
1,721
1,729

All
1,933
1,925
1,962
1,889
1,902
1,926

-Proteins (grams)All
Men Women
43
43
44
43
42
43

36
36
37
36
36
36

40
39
40
39
39
39

a Java and Madura only.
Note: The estimates are corrected for age-sex distribution of the popuJation, but they assume that there
were no changes over time in human growth.
Source: For 1930-50: W. Nitisastro, POJ1Ulatio11 Trmds i11 ilidom•sitl, Cornell University Press, Ithaca, 1970;
for 1961 : Sensus Pt•nduduk 1961 R1•1rn/Jlik lndom•sia. Angka Angka Scmcntara Hasil P1•11golahan 1 per. cent
Sample Dipcrluas; for Jakarta: Biro Pusat Statistik 1963; for 1971-80: N. Keyfitz, The youth cohort and
Indonesian history', Masyarakat Indom•sitl, 1986, 13:1; food requirements from D. Abunain et al.,
'Kecukupan Kalori, Protein dan Zat Gizi yang Dianjurkan untuk Indonesia' in H.To. Bachtiar Rifai
(ed.), Widya l<an(a Nasia11a/ Panga11 dm1 Gizi, Ruku II, K11mpula11 Ker/as Kerja Utama, Lembaga llmu
Pengetahuan Incfonesia, Jakarta, 1979:88

f

l
Calories as an input, labour opportunities
Food requirements are not only determined by climate, age, sex and body size,
but also by physical activity. A person performing hard physical labour requires
more energy than someone performing light work. It is very difficult to establish
how much physical work people do on average, hence nutritionists generally
prefer to use the basal metabolic rate (BMR) as the basis on which to determine
whether requirements are met. The BMR is the energy which the body requires to
sustain itself in a resting state. The opinion on the BMR value at the moment is
that 18-60 year male adults with an average weight of 50 kg require 1,450
Kcal/day, and adult women with an average weight of 40 kg require 1,080 (18-30
years) to 1,180 (30-60 years) Kcal/day (WHO 1985:133-5).
The calculation of average requirements in Table 3 assumes that adult men
consume 2,530 (20-40 years) and 2,470 (40-60 years) Kcal/day, and that women
consume 1,880 (20-40 years) and 1,740 Kcal/day (40-60 years). 1l1ese figures
imply that at times when average requirements were met, adults consumed an
energy surplus to meet requirements for physical activity. How this surplus may
have been used depends entirely on the specific energy demands of physical
• 28 •
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activity. Table 4 provides an overview of energy expenditure of several common
activities in rural Indonesia. For example, an average consumption of 2,530
Kcal/day by a man of SO kg implies a surplus for physical activity of 1,080
Kcal/day. We can assume that this man may only be engaged in heavy physical
Jabour, requiring 4 times the BMR. That implies that his energy requirements to
perform this labour are (4 x 1,450)/24, or 242 Kcal/hour. Hence, he is able to work
4.5 hours per day.

Table 4

Energy expenditure in specific activities, expressed as a multiple of the
Basal Metabolic Rate

Male
Sleeping
Walking at normal pace
Walking with load
Cleaning house
Child care
Washing clothes
Spinning cotton
Weaving
Office work at desk
Carpentry
Bricklaying
Clearing ground
Digging irrigation channels
Hoeing
Digging holes for planting

1.0
3.2
3.5

Male Female

Female
1.0
3.4
4.0
2.2
2.2
3.0
1.4

2.1
1.3
3.5
3.3
2.9-7.9 3.8
5.5
4.4
4.3

Planting
Sowing
Collecting and spreading
manure
Weeding
Harvest cutting ears
Harvesting root crops
Picking coffee
Threshing
Winnowing
Collecting coconuts
Husking coconuts
Pedalling a rickshaw with
passengers
Pulling a cart with load

2.9

3.9
4.0

5.2
2.5-5.0 2.9
2.1
3.1
3.5
1.5
5.0
1.7
3.9
4.6
6.3
8.5
5.9

Source: WHO, 'Energy and protein requirements', WHO Tech11icnl Rl'port Series No.724, World Health
Organization, Geneva, 1985:186-91.

During 1880-1905 average supply of the foods covered in Figure 4 was about
16 per cent below the average requirements after 1930. Assuming that the age-sex
distribution was the same before 1930, and that the lower supply of food did not
affect the food allocation in the average household, the man in the example could
work 3.8 hours per day during 1880-1905. The implication of the increase of food
supply during 1905-20 is that people in general were able to work longer hours
and/or perform more strenuous tasks. They may have done so to capture new
income opportunities beyond the common subsistence requirements. The average
working day of 4.5 hours which the man in the example is able to work during the
years in which average requirements were more than met, that is 1910-43 and
1973-90, may not appear to be very long, but until recently more than SO per cent
Southeast Asia No.93/1
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of the labour force was mainly engaged in agriculture, where employment
opportunities were highly seasonal. It is therefore not very likely that most
workers were employed full-time throughout the year. Hence, it is unrealistic to
suggest that there was a shortfall in food supply, because all workers were clearly
not able to work eight hours per day throughout the year, although average food
requirements were met. Grasping additional income opportunities is not just a
matter of putting in the effort in the form of calorie input, there also has to be a
sufficiently high demand for the goods and services produced with the additional
effort.
It is not unrealistic to assume that, on average, income opportunities widened

during 1905-20, although surely not for everyone and not everywhere to the same
extent. The period 1905-29 was a period of significant economic expansion (Van
Gelderen 1938:7, Van der Eng 1992). There are many signs of increasing
commercialization of agriculture and advances in produced transport services.
Both must have enhanced the demand for physical labour. Most crops produced
for export on plantations and by smallholders required higher inputs of physical
labour than the indigenous food crops, except irrigated rice (Vink 1942:106).
The increasing consumption of cassava is therefore not only explained by the
shortage of land for the expansion of irrigated rice, but also by the fact that it was
an easy low-input crop which yielded a relatively large amount of energy per
hectare and per hour worked. Cassava is low in protein and nutrients, but that is
less relevant, because Figure 5 showed that average protein requirements were
met with other food products. This explanation of the increase in cassava
consumption can clarify why attempts by the colonial government in the 19th
century to introduce cassava as a staple crop in Java failed (Boomgaard 1989:91-2).
At that time there may not have been any need for additional calories from nonrice crops requirements either could largely be met with rice, or there were no
additional income opportunities which increased the demand for consumable
energy. 27
As for the decline of per capita food supply below prewar levels during 194373, an important reason is most likely that net population growth accelerated to
more than 2 per cent per anum during those years. Death rates continued to fall
after World War II, while annual birth rates increased to an unprecedented 4.7 per
cent. 28 As explained below, the acceleration of population growth had an impact
on the age-distribution of the population. In part, the increase in birth rates can be
27White has argued that there was an increase in the overall demand for labour W1der the Cultivation
System, which enhanced population growth to a level beyond what was necessary for reproduction.
He suggested that this increase averaged out additional labour efforts (White 1973:224). If the food
situation was anything like the level of food intake current during the period 1880-1905, the average
additional labour effort may have been marginal.
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explained as a catch-up effect. Parents may have postponed having children
during the years 1943-49 and couples may have postponed their marriages and
now married and started a family.29
In line with the argument in this section, it is possible to assume that a fall in
additional income opportunitie s diminished the demand for consumable energy,
but this theory does not entirely meet qualitative descriptions of a continued
absorption of new entrants into the labour market in the 'informal economy' of
petty traders, hawkers and peddlers during the 1950s and 1960s (see Dewey 1962).
An increase in these low-income non-agricul tural jobs may add to an explanation
of economic stagnation during these decades. But it does not help to explain a
marked decline in average food supply, because even these low-income activities
require significant energy input to allow hawkers to vend their merchandis e in
the streets.
Perhaps an additional explanation along these lines is that high birth rates
were in part a reaction of people in general to a shortfall in food supply. As
explained above, government attempts to control a significant part of the food
marketing system had adverse effects on food production. High population
growth may be interpreted as a collective attempt of the population to make up
,for the fact that adults could not develop enough energy to supply the labour
required to keep family income at an adequate level. Inadequate physical fitness
may have encouraged people to have more children. This situation may have
continued until the 1970s, when the average food supply improved and birth rates
started to fall.
This thesis is of course very difficult to prove. However, the sizeable body of
literature on the 'value of children' suggests that it is possible that at the level of
individual households it is worthwhile for parents to 'invest' in children at low
levels of income.30 At an early age children can already take over many easy jobs
from their parents, such as collecting fire wood, transplantin g rice, taking care of
the younger children, tending livestock, collecting fodder, fetching water, selling
food, collecting forest products, shoe shining, collecting cigarette buts, plastic or
tin cans etc. At such a young age the revenues and benefits from these activities
could very well outweigh the short-term, individual additional cost of the food
requiremen ts of the children. It has been estimated that the cost of children in Sri
Lanka and Indonesia is 30-40 per cent of what parents would spend on themselves
(Deaton and Muellbauer 1986).
28 Although the exact extent is unknown, the increase is w1disputed (Keyfitz 1965).
29But several other explanations are possible, such as: the fact that the subsistence sector was less
affected by the pending- political and social conflicts; the burgeoning public service in education,
health and public works; increased employment opportunities; increased access to land; increased
access to public services; and cultural changes. (Hugo et al. 1987:137-8)
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Changes in the age distribution
The second explanation for changing average calorie requirements refers to the
possibility that the age-distribution of the Indonesian population changed over
time. Incidental changes, such as the 1918 influenza epidemic which affected
children disproportionately, or the decline in birth rates during the Japanese
occupation, may have had some effect. The changes though cannot account for
changes in the age distribution causing a change in the average calorie
requirements within a period of, for example, 15 years during 1905-20. Such
changes may have been brought about by relatively rapid changes in the infant
mortality rate (IMR) due to medical and hygiene improvements. As far as 1905-20
is concerned, this thesis implies that IMR fell rapidly during 1890-1905, causing an
increase the size of the 1890-1905 birth cohorts. With reference to Figure 8, this
implies that average food requirements were relatively low during the years 18901905, because of the relatively large proportion of children in the population, but
that average requirements rapidly increased during 1905-20, when these overrepresented cohorts started to go through adolescence. 1l1e effect may have
levelled off after 1920.
It can be safely assumed that the birth rate was relatively high in late 19th

century Java. Boomgaard mentions 5.4 per cent for the period 1850-80, which
seems very high, but other figures are not available (Boomgaard 1989a:174). In the
1930s the annual birth rate was 4.6 per cent and it is generally assumed that net
population growth accelerated at that time to about 1.5 per cent annually in
1930/35 and 1.7 per cent per annum between 1935 and 1940 (Nitisastro 1970:1518).
Population growth is generally assumed to have been lower before 1930, although
the birth rate was slightly higher. 11,is implies that the death rate was higher prior
to the 1930s. Given that a large part of the death rate is determined by IMR, these
figures imply that there indeed may have been a fall in IMR since the late 19th
century.
It is an established fact that an insufficient intake of food and nutrients during

pregnancy decreases the survival possibilities of an infant.31 Malnutrition of the
mother causes a lowered resistance to diseases in the infant and malfunctions in
the body of the child. Food supply may have been adequate for the survival of a
pregnant woman, but ignorance about quantity and quality of required food
intake may have affected the growth and the survival changes of foetus and infant
adversely.

30n,ere is a wide body of literature on this issue (White 1975; Hull 1977; Nag et al. 1978.
31 Belli 1971 /72:11-13. For a long-term analysis see e.g. Rosenberg 1988 .
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During 1880-1910 research into indigenous health gradually got on its way in
Indonesia. One consequence of the Ethical Policy was that the activities of the
Civil Medical Service increased, especially in the field of preventive measures.
Amongst others, its officers started to provide advice on health care through
village hygiene centres (Boomgaard 1986:73, Peverelli 1939:27-33). They also
trained midwives, cooperated with local dukuns (indigenous doctors, often
women who delivered babies) and provided counsel to pregnant women and
young mothers. Consequently, it is possible that after 1905 two developments
occurred simultaneously which may have had an impact on IMR: the population
as a whole, and therefore also pregnant women, improved their diets; and
medical care improved.

TableS

Infant mortality rates in India and Indonesia, 1818-1990 (per 1,000)
Indonesia

India
1900--05
1906-10
1911-15
1916-20
1921-25
1926-30
1931-35
1936-40
1941-45
1946-50

215
228
204
219
174
178
174
161
161
134

1970-74
1975-79
1980-84
1990

135
125
111
94

1818
1900-20

525
250

1930
1930s

200
225-250

1940-45
1945-50
1955-59
1960-64
1965-69
1970-74
1975-79
1980-84
1990

229-245
229-300
180
161
137
114
105
93
71

Note: Infant mortality refers to the deaths of liveborn children before the age of one.
Sources: For 1970-84: World Bank, World Tables 1989-90, Johns Hopkins University Press, Baltimore,
1990; for 1990: Human Development Report 1992, India; for 1900-1950: S. Chandrasekhar, Infant Mortality
in India 1901-1955. A Matter of Life and Death, Allen and Un win, London, Indonesia, 1959; for 1830-80: P.
Boomgaard, Children of the Colonial State. Population Growth and Economic Development in Java, 1795-1880,
Free University Press, Amsterdam, 1989a:172; for 1900-20: G.J.Hugo, T.H. Hull, V.J. Hull and
G.W.Jones, The Demographic Dimension in Indonesian Development, Oxford University Press, Singapore,
1987:373-374; for 1930s: W. Nitisastro, Population Trends in Indonesia, Cornell University Press, Ithaca,
1970:97, 113; for 1940-49: United Nations, Future Population Estimates /Jy Sex and Age. Report IV. The
Population of Asia and the Far East 1950-1980, United Nations, New York, 1959:68; for 1955-69:
Soekinnan, 'Kebijaksanaan pangan dan gizi dan upaya peningkatan kualitas hidup', Gizi Indonesia,
1988, 13(1):21.
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Table 5 supports the supposition that IMR declined, but the comparison with
more complete data for India suggests that the level of 52.5 per cent during 183080 was very high. Historical data on changes in IMR in Western countries confirm
that this estimate of IMR is perhaps too high (Van der Walle 1986). The data on
India give an indication of the possible rate of change of IMR. It appears that a
sudden change is not very likely. Given that public measures improving health
care were not stepped up until 1905, it is likely that a marked decline did not start
until after that year.
Changes in IMR may be of some assistance in explaining trends in Figure 4
after 1905. If it is assumed that IMR decreased after 1905 due to improved health
care there would have been a transient decline in the average age, followed by a
gradual increase in the average age of people (benefiting from improved health
care-becoming older) in proportion to the youth cohorts. The average age may
have stabilized after the number of years required for the first cohort born in 1906
to reach adolescence, perhaps around 1921. This assumption is congruent with the
findings in Figure 4. If it is further assumed that life expectancy continued to
increase after that year due to the continuing fall of the overall death rate
(Gardiner and Oey 1983:6, 25) part of the decline in average food supply after 1921
can be accounted for by reference to Figure 8, because after puberty average food
requirements decline gradually. The same line of argument can be applied to the
period after 1942 when health care deteriorated. In the 1950s there were
insufficient qualified health workers available, a situation which did not change
for the better until the 1970s (Hugo et al. 1987:110).
Unfortunately there are no exact figures of the population age distribution
before 1961. The census data only distinguished a group of 'non-adults'. Wertheim
(1955) argued that the distinction between 'non-adults' and 'adults' in Indonesia
can be put at 14-15 years for girls and 16-17 years for boys, or on average at 15
years.32 Data in Table 6 show that the proportion of 'non-adults' in the population
increased about two percentage points during 1870-95, which could imply an
increasing birth rate. More remarkable is the fall by five percentage points
between 1895-1920, which suggests the combined effect of a structural decline in
the birth rate and/or IMR. Three quarters of this decline occurred during 1905-20.
If the birth rate remained stable during 1870-95, there must have been a transient
decline in the average age during those years. This was probably followed by an
increase of the average age, especially during 1905-20.
32Wertheim 1955. Wertheim developed the '40 per cent Test" to
approximate the birth rate for
Indonesia in the 1930s. In most developing economies the share of people up to 15 years in total
popuJation is around 40 per cent. On the assumption that fertility and the distribution of mortality
over the age groups had not changed, Wertheim estimated that birthrates in prewar Indonesia had
probably been higher than 4 per cent.
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However, the implications of Table 6 are less clear-cut than they seem. It
remains unclear to what extent the average age really changed, because it is
33
possible that the definitions of 'non-adults' were not uniform over time.

Table 6

Share of 'non-adults' in total population, 1845-1980 (percentages)

Java and Madura
1845
1860
1870
1890
1895
1900
1905
1920
1930
1940
1950
1961
1971
1980

44.0
44.4
43.9
45 .8
46.0
45.5
44.8
41.0
40.9
40.9
37.0
41.1
43.1

n.a.

Indonesia

40.8

42.1
43.9
40.3

Sources: For 1845-1930: Volkstelling 1930. Deel 8. (Jakarta : Landsdrukkerij, 1936:84);

for 1940-80 see Table 3.

Available evidence on changes in the average age in Indonesia, compared with
India in information presented in Table 7 indicate that it would have been
extraordinary if the average age in Indonesia had increased during 1905-20 by the
approximately four years which it takes for the average age to pass the
'adolescence hump' of food requirements in Figure 8. It is therefore unlikely that
the rate of decline in IMR alone can explain the quick increase in calorie supply
during 1905-20.
Closer scrutiny of the possibility of changes in IMR due to government health
policies lend support to this interpretation. The activities of the Civil Medical
Service were mainly in the field of the prevention of diseases such as malaria,
pestilence and smallpox, not so much in mother-and-ch ild health care. Although
the presence of a trained midwife may have made a difference in a particular area,
the overall impact of the midwife training was marginal. In 1940 there were about
330ne major problem is that until 1905 population statistics were used to assess the statute labour
obligations of indigenous people. The presented age of boys was often too low, in order to evade these
labour obligations.
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700 trained midwives in Indonesia. Each of them delivered at most 200 babies per
year. There were about 2.5 million births in 1940, which implies that these
midwives attended only 6 per cent of the births (Verdoorn 1941:211). Even in 1956
trained midwives attended only 7.5 per cent of the total number of births in
Indonesia (Liemena 1956:126-7). The cooperation with and the training of dukuns
was also of only marginal significance (Verdoorn 1941:46-54, 146).

Table 7

Average age in India and Indonesia, 1881-1981
India
Average
1881
1891
1901
1911
1921
1931
1941
1951
1961
1971
1981

24.9
24.7
25 .0
25 .0
25.1
24.8
25.1
25.1
24.3
24.3
25.3

Indonesia
Average

s.d .
18.2
18.3
18.1
18.2
18.3
18.2
18.6
18.5
18.7
18.8
18.8

193()<1
194()<1
195oa
1961
1971
1980

23.8
23.7
24.6
23.2
22.9
23.9

s.d .

18.1
18.2
17.9
18.2
18.1
18.4

aJava and Madura only.
Sources: For Java and Indonesia, see Table 3; For India 1880-1961: S.B. Mukherjee, The Age Distribution
of the hzdian Population . A Reco11structio11 for the States and Territories, 1881-1961, East-West Center, EastWest Population Institute, Honolulu, 1976:65-70; for India 1971 -81 , United Nations, Statistical Yearbook,
New York, various years.

The first consultation centre for infants was established in 1930 in Jakarta, and
it was followed by several more in the 1930s (Voorhoeve 1965:45-6). In the 1950s a
network of Mother-and-Ch ild Consultation Centres (Balai Kesehatan lbu dan Anak)
was established with support from UNICEF. Although the number of centres
increased from 350 in 1951 to 3,583 in 1963, complaints about the ignorance of
pregnant women and young mothers of the qualitative food requirements during
pregnancy and childhood, for example proteins not carbohydrates, continued
from the late 1930s through to the 1970s.34 It took until the 1970s before a largescale effort to establish health centres was undertaken, from which a significant
impact on IMR can be expected (Hugo et al. 1987:110-14). Hence, changes in IMR
may have been a reaction to improved quantity and quality of the average diet
34 Donath et al. 1938:961-2, 974; Slot 1950; Leimena
1956:68-71 ; Oomen 1953, 1958; Blankhart 1962/63;
Sanders 1977:149; Kardjati et al. 1978, 1979; Kadjati and Kusin 1982 .
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due to increasing incomes, rather than a prelude to changes in average
requirements.

Structural changes in human growth
There is one other possible explanation for increased calorie requirements which
should be explored-structura l changes in human growth induced by qualitative
and quantitative changes in the average diet. It is an established fact in
anthropometric literature that better diets increase the growth of the foetus in
pregnant women and encourage the release of growth hormones during youth,
which enhance the process of human growth. Adults become taller on average,
the phase of adolescence is entered at an earlier age and the growth process
shortens.
Next to congenital factors, the living conditions during the process of human
growth are an important explanatory factor for differences in weight and height
between people in the same area. Environmental factors, in particular as far as
diets are concerned, also represent important explanators of the differences in
human growth between various areas in the world (Eveleth and Tanner 1977:24161). Ultimately, differences in environment have a significant impact on secular
changes in human growth. Because standards of living and the environmental
conditions for human growth are positively correlated, it is highly likely that
changes in the standard of living and structural changes in human growth are also
correlated.
An underexposed topic in the anthropometric literature is the point that an
improvement of the average diet does not only increases the average height and
weight of people of the same age, but also accelerates the process of human
growth.35 The argument boils down to the point that in a situation of improving
environmental conditions for growth, such as food consumption, people not only
become taller, but the moment of the 'growth spurt' during puberty occurs at an
earlier age. Research on the differences of the moment of the growth spurt in
individual children reveals that this moment is a very sensitive variable, which is
related to the socio-economic background of children during growth (Graffor
1962, Acheson 1964, Farquharson 1976).

35-ranner 1966. One pioneering study of this aspect of human growth is: Oppers 1963. Some follow-up
studies are: Van Wieringen 1972, 1979. For a summary and discussion of this literature, see: Brinkman
et al. 1988:235-8.
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Hypothetical summary of physical growth and calorie requirements of
Indonesian males, 1880 and 1980

Figure 9
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Figure 9 illustrates this process. It shows a rough estimate of the possible effect
of a secular change in the moment of growth spurt, and the impact it may have
had on the average food requiremen ts of Indonesian males. Choice of the
moments of the growth spurt is to some extent arbitrary, but it suffices for the
following argument. The developmen t of calorie requiremen ts is not a straight
derivative from the percentage height increase, because people not only become
taller, but also heavier. However, there is no linear correlation between the
increase of weight and height. In other words, weight is a disturbing factor in any
attempt to correlate changes in height and calorie requiremen ts directly. Still, it is
undisputed that the peaks of the growth spurt and calorie requiremen ts coincide,
as shown in Figure 9 (see also Takahashi et al. 1966; Tanner and Whitehouse 1976).
The two charts indicate that a shift in the peak of the growth spurt is accompanie d
by a shift in the peak of the calorie requiremen t by four years. These four years
partly cover the range of values over which the average age may have fluctuated
over time in Java. A range of one year to either side of the centre value of 23.5
years (from Table 7) is indicated in the lower chart.
Knowing that economic growth started to accelerate duriDg the first decade of
the 20th century, and that average real income and human growth are correlated,
it is likely that changes in human growth occurred after 1900. The relevance of this
supposition becomes clear if it is combined with the finding in the previous
section that there is some evidence to suggest that the average age increased,
although this change may have been small. The point is that the movements
reinforced each other. The combined impact of changes in human growth and the
age structure of the population on the average per capita food requiremen ts could
very well have been more profound than could be expected from a change in the
average age of the population alone. It is likely that the average standard of living
in Indonesia declined during the 1950s and 1960s, and that the process of secular
36 In short, the
change in human growth stagnated, if it did not decline.
combination of changes in the age distribution and human growth rates may have
played some role in the increase of average food requirement s and in food supply
during the years 1905-20, in addition to the possible increase in food requiremen ts
due to the fact that people on average started to work harder in order to caph:1re
additional income opportunities.

36Van der Eng 1992. Some data on secular change in human growth in Indonesia are contained in Van
der Eng (forthcoming 2).
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Income distribution
One objection against food supply as an indicator of the standard of living may be
that it does not provide any information about changes in the distribution of
prosperity over time. Such information could be important. For example, it
remains unclear whether the rich ate more rice, to the disadvantage of the poor,
who were perhaps forced to eat more cassava. The problem is that data available
for the assessment of the distribution of food supply and income are limited and
fragmented.
Booth (1980, 1988b:319-27) used tax data to approximate income distribution in
colonial Indonesia, but in 1931 only 52 per cent of people working in Java paid
income tax or land-tax, which may be used as a proxy for income tax (Bakker
1936:49). Both during the colonial period and after independence, a large part of
the population did not pay direct taxes. This fact alone is indicative of the main
features of the distribution of income. It may also tell us something about income
distribution between the main ethnic groups in colonial Indonesia. But the main
draw-back of the tax data is that they do not allow changes in the standard of
living for the main group of income earners to be monitored. Booth's assertion
that the growth of per capita income in the 1920s 'was offset by a rising burden of
taxation and a worsening distribution of income' is largely speculation (Booth
1988b:326).
The only concrete evidence on income distribution can be deduced from the
regular Susenas surveys. These data indicate what can be expected with respect of
the relationship between income and food consumption: the higher household
expenditure, the higher average food intake.3 7 The data also indicate what has
already been established above at country level: the higher household
expenditure, the lower the share of food in total expenditure.38 This is not really
surprising, the question is whether a general improvement of prosperity in the
lower income groups can be established. Several authors have used the Susenas
data together with an arbitrary measure for standard of living to estimate the
proportion of the population in a deprived situation (Bose 1982, Booth 1992).
Booth's overview of the evidence clearly indicates a decrease in poverty incidence
since the early 1960s, and a decline of the Cini coefficient in more recent years.
These results coincide with the prosperity trend established in this paper.
Although a conclusion relies on circumstantial evidence, it is very likely that the
37For instance in 1978 the lower 40 per cent of the households according
to expenditure consumed
1,747 Kcal/capita, compared with 1,988 Kcal/capita in the middle 30 per cent and 2,279 Kcal/capita in
the upper 30 per cent (Chernichovsky and Meesook 1984:20). See also Monteverde 1987:258.
38 1n 1978 the lower 40 per cent of the households spent 73 per
cent of their income on food, the middle
30 per cent 70 per cent and the upper 30 per cent 59 per cent (Chernichovsky and Meesook 1984:10.
Compare: Huizenga 1959a:58). TI1is is of course a confirmation of Engel's Law .
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trends in average food consumpt ion indicate movemen ts in the overall standard
of living, rather than increasing economic inequality.

Food supply, food consumption and standard of living
Although there is likely to have been a positive correlation between per capita
food supply and per capita income, much of this paper has elaborated the point
that the relationsh ip between food supply and the standard of living is more
complicat ed than a straightfo rward interpreta tion on the basis of Figure 1
suggests. There are several factors which determine food supply and demand.
Average income may be an important determina nt of the demand for food, but
average food requireme nts are also determine d by factors such as the age-sex
distributio n of the population , changes in income opportuni ties and changes in
the process of human growth. The relationship is confusing, as the schema in
Figure 10 suggests. Apart from measurem ent problems, the confusion stems from
the fact that the general relationsh ip between food consumpt ion and the standard
of living is embedded in a complex interaction of genetic and environm ental
factors, which necessarily have to be taken into account.

Figure 10

Causal relations between factors determining per capita food supply, food
consumpti on and income
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The crux of the matter is that actual average food consumption is determined
by the average metabolic rate plus the average demand for consumable energy for
human activity. If the average metabolic rate is constant, then net food supply
may indeed be used as an indicator of average performed physical labour. It could
be legitimate to take food supply as a proxy for the standard of living in an
economy in which physical labour is the major source of income, income elasticity
of food is high and the trade-off for time and consumable energy between labour
and leisure favours labour. In an economy with a low standard of living it is also
very well possible that the marginal effect of labour on the standard of living is
very low. In other words, that extra labour input generates only small marginal
returns. More research is required to establish where the balance between the two
factors may be found.
A quantitative and qualitative improvement in the diet activates a complex
process of physical changes which affect the biological and numerical composition
of the population and therefore the average food requirements as reflected by the
average metabolic rate. In turn, the changing average metabolic rate has an impact
on the demand for food and hence on food supply. Unfortunately the demand for
food is not the same as the measured supply of food. The relationship between
human growth and food supply is therefore indirect and has recurring effects.
Another complex issue, which is not in the schema in Figure 10, is the point
that child labour may generate two conflicting reactions. On the one hand all
consumed energy used for physical exercise, such as labour, is not available for
human growth and may lead to stunted growth (Van Wieringen 1972:28-9). On
the other hand, physical exercise is nowadays prescribed to children whose
growth is retarded, because physical activity appears to activate the release of
growth hormones (De San Lazaro et al. 1984).
There are three other complicating factors, the significance of which is difficult
to quantify. First, the impact of improvements in the general environment which
benefit human growth. Increasing average income will lead to improvements in
general living conditions, such as heating or air conditioning of houses and better
clothing for people. More important in the Indonesian context may be that people
can afford to adopt changes in personal hygiene. Second, the role of technological
change. Technical changes in medicine, crop science and mechanical engineering
have a significant long-term impact on, respectively, demographic change, food
production and Jabour productivity. Medical science contributes to the increase of
life expectancy and therefore may change the age composition of populations.
Agricultural science may enhance physical crop yields through the development
of high-yielding, fertilizer-responsive crop varieties. Improvements in transport
technology widen the market for producers and consumers and contribute to
,

I

II
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evening out production shortfalls over a wider geographical area. Mechanization
of production decreases the amount of physical labour required in the production
process. Third, it is possible that at low levels of income short-term deliberations
in individual households about the net material benefits of having children may
enhance demographic change, in spite of the long-term social cost in the case that
food production fails to adjust to increasing demand for food.
In related research into the correlation between the average height of people
and the standard of living (or per capita national income), it was possible to
neglect all these confusing factors. The average height of people is a function of
net nutrition, that is nutrition after the claims of energy consumed through work
and the disease environment have been satisfied. Average heights can in the main
be taken as the result of the complex process outlined in Figure 1. A fundamental
exploration of food supply as a proxy of the standard of living has to address
these interdependent relations and try to assess the actual significance of each of
them. This means that there is significant scope for discussion about the
relationship between food supply and the standard of l~ving.

Conclusion
Despite possible reservations about the interpretation of changes in per capita
food supply, it is possible to conclude that the significant increase during 1905-20
does not suggest a major decline or stagnation of 'welfare' during the late colonial
era, as many students still believe. When account is taken of the requirements of
consumable energy beyond the Basal Metabolic Rate, it is possible to interpret the
increase during 1905-20 as a consequence of increasing income opportunities in
the economy at large.
The decline in per capita rice supply, which other students have used to
substantiate the claim that the prosperity declined, is only marginal in relation to
food supply as a whole, and irrelevant for an interpretation of changes in the food
supply at large until the 1970s. This paper has shown that the increasing
production of non-rice food crops, in particular cassava, determined the trend in
food supply in Java and Madura during the colonial period. Given that per capita
rice supply declined only marginally, it is possible to regard the increasing supply
of cassava on the whole as an addition to the traditional diet, not as a substitute
for rice.
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The extension of the diet by cassava was a consequence of several factors
which complemented one another:
• The expansion of the production of cassava as an export crop.
• The expansion of irrigated land for rice production was hardly possible,
intensification of rice production happened only gradually with the
expansion of government-constructed irrigation works.
• Rice was generally not as profitable for farmers as other food crops,
especially cassava.
• The acceleration of economic growth during 1900-29, which must have
enhanced expenditure and the demand for foods.
• Possibly a combined effect of a decrease in infant mortality, a change in the
age-composition of the population, and a shift in the growth spurt during
adolescence.
Although average levels of food supply were low until 1905, it is possible that
supply was sufficient. Per capita food supply was certainly sufficient in Java and
Madura during the years 1910-43. There are no reasons to assume that the
situation was generally very different in the Other Islands. Per capita supply
levelled off after 1920, which can be interpreted using Engel's Law as the moment
at which consumer expenditure shifted to other consumer articles.
The trend in food supply was interrupted during the period 1943-73. During
these years average food supply declined to a level below that of the prewar
years. Growth in per capita supply did not resume until the 1970s. On the demand
side the decline can be interpreted as the result of a fall in average income and a
decline in the standard of living. Population growth accelerated during the 1950s
and 1960s to unprecedented levels, which most likely contributed to a decrease in
per capita food supply, in the short-run because average food requirements
declined with the increasing share of children in the total population, and in the
long-run because supply failed to adapt to the increase in total demand.
A supply-side interpretation of the trends is also relevant. During the Japanese
occupation, the war of independence, the 1950s and the 1960s, the different
authorities tried to control food marketing system for a variety of reasons. The
general result of these attempts was that farmers were discouraged to produce a
food surplus because the financial returns were too low. This changed in the late
1960s, when the government introduced policies which enhanced the profitability
of food crops, in particular rice. Both increased rice production and massive rice
imports until halfway through the 1980s determined the rapid increase in total
food supply during the 1970s and 1980s.
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Annex 1
Per capita food supply in Indonesia, 1880-1990

Previous attempts to use food supply as an indicator of the standard of living
have failed because there were no consistent long-term time series available on
food production in Indonesia. The production of non-rice food crops in Java was
for instance not recorded using a consistent procedure post-1916. There were also
serious discontinuities in the available series on rice production (Booth 1985a,
1985b). The procedures used to obtain consistent time series on food production in
Indonesia are elaborated elsewhere (Van der Eng 1990). The series are updated to
1990 with official Indonesian statistics and slightly revised. The main recent
revision concerns population estimates in Java and Madura. Data on the
indigenous population in colonial Java were updated using data from CEJ, Vol.
11, 1991.
The procedures used to correct for seed and feed use and for losses of food
crops are explained in Van der Eng, 1990, Annex IV. Imports, exports and interisland trade of food products, and of changes in the rice stock of the state food
logistic agency are contained in Annex I, livestock production in Annex II.
The non-rice food crops in Figure 4 are maize, sweet potatoes, cassava, peanuts
and soybeans. The other food products are meat from buffaloes, cattle, goats,
sheep and pigs; fish; sugar; copra and palm oil. Estimates of meat production are
explained in Van der Eng, 1990, Annex II. Official data on landed fish are
available since 1951. An estimate for 1940 suggests a production of 6.5 kg per
capita. A 15 per cent offal rate was assumed and, for 1880-1950, per capita
consumption of 5 kg per year. Sugar, copra and palm oil consumption are
estimated using data on production and exports. For sugar consumption during
1880 and 1943 consumption of 10 kg per capita per year, 5 kg for 1944-50 was
assumed. For copra 10 kg per capita consumption per year over the period 18801954 was assumed .
All calorie and protein conversion rates are from Daftar Komposisi (1967).
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Annex 2
Determination of growth spurts in Indonesia

The determination of the moments of the growth spurts runs as follows. It is
assumed that the secular change of the growth spurt depends upon the change of
prosperity, measured as national income per capita. Dutch national income per
capita in 1980 US dollars was $1,162 in 1830, whereas Indonesian national income
per capita was $1,200 in 1987 (Maddison 1990). For the sake of the argument it is
assumed that Dutch national income per capita in 1830 equalled Indonesian
national income per capita in 1980.
Oppers (1963: Graph XVIII) has calculated that the centre of the growth spurt
in the Netherlands was at the age of 19 in 1850. 11,e centre shifted to the age of 17
in 1916. If we assume this to be a constant and smooth process (which it most
likely was not) at lower levels of prosperity, then the centre of the growth spurt
moved with a speed of 0.026 age-years per year. In 1830 the centre of the growth
spurt in the Netherlands should have been at the age of 19.6, which may have
equalled the centre of the growth spurt in Indonesia in 1980. Assuming that the
centre has moved at the same constant and smooth speed in Indonesia as in the
Netherlands, by extrapolation the centre of the growth spurt in 1920 was at the
age of 21.5, and in 1880 at the age of 22.7.
It is not unlikely that the growth of an individual continues beyond the age of
20 (Oppers 1963:21-22, 27) postulated that human growth in the Netherlands
continued until the age of 25 in the 19th century (Van Wieringen 1972:105)
stipulated that human growth in the first half of the 19th century continued well
into the age bracket of 30-35 for Belgium, France and the United States.

There are no strong reasons to reject the thesis that human growth is in
principle a uniform universal process, which ultimately does not depend on
genetic differences (see for example Tanner 1955:149; Van der Eng, forthcoming 2)
The problem is that the process of growth and the attained height and weight of
individuals are not only the results of the economic history of the individuals, but
also of the genotypic aspects of the pre-birth economic history of former
generations of the family and of the social group to which an individual belongs .
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Annex 3
Translation of the Dutch word welvaart

The connotation of the Dutch word welvaart is social prosperity and not social
security and personal well-being, as the English term 'welfare' indicates. The word
'prosperity', which refers to an objective and measurable state of affairs, would be
a better translation of welvaart than the essentially subjective term 'welfare'. To
indicate that prosperity is measurable the term 'standard of living' is preferred
(Huizenga 1959b). In this paper it is assumed that standard of living and per
capita national income are exchangeable notions, for lack of other aggregated
measures.
It is unclear what definition of welvaart was used at the time. Authors who
dwelt on prosperity in colonial Indonesia give the impression that they used it as
a subjective concept, vaguely defined as the extent to which a person was able to
fulfil his requirements, followed by the elaborations of the postulate that the
requirements of Indonesian people were low, if not adjustable to the supply of
goods (Regelink 1931:168, Van der Leeden 1952:34-69). The only author who, as
far as I know, attempted to define welvaart in a subjective way at the time was De
Wilde. He defined a 'state of welvaart' as: 'All sources of prosperity, which are at
the disposal of a population, and which may be used according to the way they
are used to produce goods, and the way the benefits of this produce are shared
among everyone' (De Wilde 1911:1) According to De Wilde, national prosperity
depended on the geographical and geological situation of a country, the mental
and physical abilities of the population and the political and social relations in a
country. This notion therefore takes the means of production and the distribution
of income as the yardsticks of prosperity. This is no doubt still different from
present day perceptions, which often use aggregated production or national
income as measures. It was another fifteen years before fundamental ideas about
the measurement of prosperity emerged in Indonesia (Van Gelderen 1927)

'Declining Welfare' is the most commonly used translation of the Dutch term
Mindere Welvaart. At the time there seems to have been so much agreement about
this term that nobody thought it necessary to define it. However, it is unclear
whether in official reports mindere referred to the situation as it used to be in Java
in former days, or to the economic situation of the indigenous population
compared to Europeans and Chinese. In the first case 'declining' is the correct
translation, in the latter case 'lesser', or just 'low' would be a better translation. But
this last connotation does not necessarily refer to a worsening situation.
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