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Introduction: why reconstruct the historical national accounts of Java in the
19th century?

Economic-historical research on Indonesiain the 19" and 20" century has been
growing rapidly in the closing decades of the 20" century. Particular topics, such as
the debate on the Cultivation System and itsimpact on the sandard of living of the
Javanese population and the long term trgjectory of the Indonesian economy, have
been the subject of innovative new research. The series Changing Economy in
Indonesia has expanded impressively during the editorship of Peter Boomgaard, now
covering dmogt al aspects of economic development in the period before 1942.
Recently this research has culminated in two new %/ntheses of the long term
performance of the Indonesian economy in the 19" and 20" century, which cover the
debates that have been going on since the 1960s and 1970s (Booth 1998; Dick et d.
2001). One might perhaps ask, what more is there to add?

In this paper | would like to make the point that a systematic recongtruction of the
national accounts of Java/lndonesia should be on top of the agenda of future
economic-higtorical research. Moreover, | will try to show how such a project can be
undertaken, and present a few tentative results. But the more important point that has
to be discussed firgt is the feasibility of such a project. The argument that may be put
forward isthat the quality of the available information is so poor that any attempt to
estimate the level and development of GDP can only be based upon ‘ educated
guesses, which will resulted in estimates that have probably no relationship to the
‘underlying’ redlity. My reasons for disagreeing with it are the following.

The amount of information available on the demographic and economic
development of Javain the 19" century islarge. The impressive series Changing
Economy in Indonesiais atestimony of this, and one might argue that it coversonly a
fraction of al the quantitative and qudlitative information thet is il availablein the
thousands of articles by civil servants and travellers, in many thousands of
government documents containing unpublished data in the archives etc. So the first
point to make is that the real ‘ problem’ of Indonesian economic-historical researchis
not the absence of ‘data, but their abundance: for somebody who would like to make
statements about, for example, the economic development of Javain the period 1830
1870, it isdmost impossible to get a good overview of dl the information thet is
dready availablein the CEl-sries, let donethat he or sheisdso able to integrate the
evidence that can be derived from other sources. We know, for example, what



happened with exports, but how should their growth be related to, for example, the
decline of textile production, or the development of government expenditure? Thisis
aso the reason for focusing on Java; for the rest of Indonesia, one could argue that
before 1900 information is indeed too sketchy or in fact totaly absent; thereis, in
other words, an absolute scarcity of data, whereas for Java‘data are abundant.

| think thet there are three problems involved here: the available information does
not aways cover the things we would like to know about the Javanese economy (but a
lot of things are covered); secondly, and more importantly, the quality of much of the
available information is often very doubtful; thirdly, one needs a kind of conceptua
scheme to weight and integrate the different kinds of information (isthe increase in
the output of fisheries more revant than the relaive decline in sdt production?). The
second, and perhaps most pressing problem, can to some extent be solved — as | hope
to show in this paper — by comparing different sources and types of data. We know of
some data that they are much more accurate than others. Data on government
expenditure or on exports and imports are pretty good, for example, although even
these data are not beyond doubt (because, for example, smuggling (of opium) did
occur, and therefore government statistics cannot inform you about the precise level
of opium consumption in years in which the monopoly was used to attempt to restrict
consumption). The system of the nationa accounts presents away to test data on their
consstency — to confront, for example, data on food consumption and production with
each other, or to compare expenditure and income estimates. This also addresses the
issue of the overabundance of information: it woud take many lifetimesto collect dl
available data, and probably no single scholar can integrate dl this informetion if he
or she does not have some kind of conceptua framework at his’her possesson. The
system of nationd accounts is such a framework: it focuses attention on those data
that are ‘necessary’ for recongtructing the level of income and production in an
economy, gives al rdlevant informetion its ‘weight’ (i.e. sdt production hasa
different weight than rice output), and integrates dl information into a sSingle concept
(GDP) that has a clear economic meaning.

The problem of historical research into the development of the Javanese economy in
the 19" century is therefore not that information is not available, or that the available
informetion is unreligble, but that there is too much information and that we have to
find ways to integrate the data into one coherent framework in order to test their
plausibility and accuracy. In other words, if we want to increase the quality of our
assessment of the economic performance of Java in this period by testing and
comparing the available sources of information in a systematic way, we might or
perhaps should Start to reconstruct the national accounts of Javafor these years, as
thisisthe only coherent framework that can do the job.

In this paper | intend to make a start. The approach that | have developed is a bit
counter-intuitive, but it might work. | started my research with the mogt * difficult’
period: 1815-1880. The main focus of the paper is to explain how | think it is possible
to reconstruct the ‘nationa’ accounts of Java between 1815 and 1880. The next
stages, aso reported here, isthe extension of the approach developed for the period
1815-1880 to the next period, 1880-1940. Findly | will try to cover the whole of
Indonesia for the post 1900 period (in cooperation with Pierre van der Eng), but this
third stage of the project has not begun yet.

Thiswill not be an exciting paper, | guess. If you don't like to play around with
figures, you will probably get bored soon. What | will do isto explainin detail, sector



by sector, how estimates have been made for the period 1815-1880. | have mainly
used the output gpproach —i.e. have attempted to estimate the vaue added of the
different branches of the economy — athough for afew branches income estimates
(based on the two exigting income taxes of the late 1870s) have aso been used. Of
coursg, dl results are highly prdiminary and will, as the project integrates new

periods (and new data) be subject to revisons. But it isimportant for the author to get
some feedback on these results (do | use the best available data? Are the results
plaushble?), and to find out what the implications of these estimates are.

Estimatesfor the period 1815-1880
The agricultural sector

To show how the approach works, let me begin with the obvious example of the Sze
of the population of Java. We don't know how large it was during much of the 19"
century, despite the fact that the colonid adminigtration collected and published
annua estimates of the Sze of the population. Taking this evidence at face vaue lead
to the conclusion that the total number of inhabitants of Java and Maduraincreased
from about 4.5 million in 1815 to about 9.5 million in 1850 and 28.4 million in 1900
(CEI 11). Boomgaard and Gooszen (CEI 11: 82) however published a set of
‘benchmark estimates which supposedly correct for the (declining) degree of under-
representation of these official figure; according to these estimates population
increased from 7.5 million in 1800 to 14 million in 1850 and 30.4 million in 1900 (the
degree of underestimation of the officid datain their view declines from 50% in 1815
to less than 10% in 1900). Van der Eng (unpublished research) combined the
information from the officid figures with the estimates by Boomgaard and Gooszen

to intrgpol ate the estimated population Size in the years between the bench mark
edimates. | used adightly revised verson of his estimates (in afew yearshis
edimates imply that growth was higher than 3% annudly, which is not redidtic; |
lowered the growth rate in these years to 2.5% to arrive a another set of annua
estimates). According to this series the population of Java and Maduraincreases from
84 millionin 1815 to 14.2 million in 1850 (the 14 million estimate from CEl 11: 82
does not include the European and ‘ other Asian’ population, which is another reason
for revisng the Boomgaard and Gooszen estimates) to 24.1 millionin 1880. The
differences between this series and smple intrgpolation of the Boomgaard and
Gooszen-benchmark estimates are small, however.

One of the reasons for using this st of estimates and not the results of the officid
headcounts published by the colonid adminigtration is that the revised estimates are
conggtent with the development of salt consumption. The government monopoly on
sat produced more or less exact data on the sales of sdt in Javafrom 1814/17
onwards, of course, these data have their problems as well: in the south other sources
of salt were used until the 1830s (but De Waa 1864:264-66 estimated how important
this zuider zeestrandzout was), and the monopoly did not cover the whole of the idand
(the Principdlities and before 1831 the south-middle section of Javathat was
integrated into the government lands after the Java-war were not covered by it). When
corrections are made for this (they were suggested by the eminent financid specidist
De Waal 1864), Figure 1 can be constructed.



Figure 1 Consumption of salt per capita (in kg) and the price of salt (in fl per kg)
1817-1880
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The dataon the total consumption of sdt are probably relatively reliable and can
therefore be used to test the demographic data. Sat consumption seemsto decline
from amost 4 kg per capitain 1814/17 (the first observation is afour-year average) to
2.5 kg from the 1830s onwards (sources: De Waal 1864, and KV 1846-1883). Were
weto use the officid head counts, which show a much more rapid population growth
in this period, the decline in per capita consumption would be enormous (from about
7 kg in 1814/17 to about 3 kg in the 1870s). The fact that consumption fell to some
extent is quite likely, asthe officid sales price of sdt increased enormoudy between
1819 and 1830. In fact, the figure suggests that consumption reacted quite nicely to
the changesin prices that were introduced: it fell directly after both price increasesin
1820 and 1827/28, and again in 1852/53, and stayed on par in times of constant
prices, which is again more or less what one might expect. This comparison of the
new set of estimates of Javanese population (based on the work by Boomgaard &
Gooszen and Van der Eng) and the development of sat consumption therefore
suggests that the former may be quite close to the ‘truth’ (and certainly more plausible
than the officid head counts); they show, at the same time, how Javanese consumers
reacted to price signals.

The next ep is estimating the development of the land under cultivation. Van der
Eng (1993: ) has presented estimates for the cultivated land in Java from 1880
onwards. He made a number of corrections for the fact that the accuracy of
registration increased between 1880 and 1924, and that the private lands and the
principdities are brought into the statistics in those years. His estimates are close to
the ones Boomgaard and Van Zanden (CEI 10: 39-40) published for 1880 (the
difference isless than 4%). The next step was assuming that the officia estimates of
the cultivated area published in CEI 10 for the 1815-1880 period give a ‘ reasonabl€
picture of its actud growth; additionally | had to assume that the increase of the
cultivated land of the areas that were not covered by the colonid Satistics— the
private lands and the Principalities — grew at about the same rate asin the rest of Java.
Let usfirst have alook at one of the outcomes of these two assumptions: the ratio
between total areaunder cultivation — and sawah only — and the estimated popul ation
(Figure 2, upper and bottom lines). Both ratios show remarkable stability, i.e. land per
capitaremained amost congtant during the entire 1815- 1880 period. These estimates



are condgtent with those previoudy published by Boomgaard and Van Zanden for
1815 and 1880 (the difference in 1815 and in 1880 is the same, and less than 4%).
Boomgaard (1987) (1990) has suggested that the availability of land per capita
declined rather sharply between 1815 and 1840, whereas | find only ardatively smdl
decline (of about 10%-15% between 1815 and 1833). The difference is not the result
of different ways to estimate the development of the agricultura area, but of the lower
population estimates (for 1815) used by Boomgaard, whereas | prefer the
Boomgaard/Gooszen/Van der Eng estimates mentioned earlier.

Rice production can next be estimated on the basis of the yield estimates of CEI 10,
with various intrgpolations for the missing years between 1815 and 1820, and again
between 1820 and 1828. This gives estimates of the output per capita (and obvioudy
of the output per ha), so presented in figure 2. The series consgts of two parts.
between 1815 and 1832 there are only afew observations available, and yields tend to
show a declining trend; after 1832 more or less annud yield estimates can be found,
which of course show more variability than the intrgpolated estimates for the first 17
years. Between 1839 and 1842 yields suddenly jump up; thereis no clear trend
between 1842 and the mid 1860s. A new surge in yields appears to happen between
the mid 1860s and the mid 1870s. On baance rice production per capitaincreases
more than Boomgaard (1987) or Boomgaard and Van Zanden (CEl 10) estimated, but
the difference should be attributed to the other population data that have been used
there.

Figure 2 Output of rice per capita, per hectare of sawah, and the numbers of hectares land and
sawah per capita, 1815-1880
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The output of the other food crops (maize, pulses and tubers) is taken from the
estimates published by Boomgaard (1987; appendices) for 1815, 1840 and 1880.
These estimates imply that the value of therice crop as a share of total arable output
(including the output of compounds, but excluding livestock) was dmost corstant at
about 60-62%. This percentage was used to estimate the tota value of the output of
the agricultural sector (excluding livestock products and exports crops). The output of
other foodstuffs (meat, hides, coconuts etc.) was added to this (it was estimated at
20% of thetotd). In thisway the estimates for the 1815-1880 period can be linked to
the Van der Eng (1993) estimates for the period from 1880 onwards (i.e. for 1880
both sets of estimates are identical).

An important check was possible by estimating the implied consumption of caories
per capita. | applied the seed ratios and the loss ratios that were used by Van der Eng
(1993: 257) to estimate the difference between the gross output of agriculture and the
net-supply of foodstuffs, and subtracted the exports of rice that are reatively
important in the 1850s and 1860s (in 1857, the peak of rice exports, more than 6% of
total output was shipped to destinations outside Java and Madura). | aso added an
estimated consumption of fish, meat and coconut oil of 100 kcal per day (from CElI
10: 51). The results of these calculations are presented in figure 3. They show amuch
lower leve of per capita consumption for the first half of the period than the estimates
published by Boomgaard and Van Zanden (CEI 10: 49-50), who arrive at 1917 kcal
per day in 1815 (whereas the new estimates point to less than 1500 kca per day); this
isthe result of (@) taking into account seed, feed, and losses of the crops, and exports
(which results in adecline of per capita consumption by about 10%) and (b) the
higher population totals for the early years discussed dready (which explainsthe rest
of the difference of about 27%). The figure aso shows aremarkable increase in food
consumption between 1840 and 1880 — from as low as 1300 kcal to 1700 kcal.

The only evidence that may corroborate these findingsis related to the Sature of the
Javanese. Crawfurd (1820) estimated the average height of men a 1.57 m, and of
women a 1.495 m, which is quite smal (see Van Zanden 2002 for full detals). This
is confirmed by a sample taken from aregigter of the daves of Bataviain 1815: their
average height was only 1.47 meter, men being about 1.52 (the first mode of the
digtribution of dl heights) and women only 1.37 (the incredibly low second mode of
the distribution of the heights of dl daved). Van der Eng (unpublished) has collected
anumber of sudiesthat show that between 1888 and 1912 average heights of
Javanese men was about 1.60 m, and of women 1.50. Thisis margindly better than
the 1820-estimates by Crawfurd, which may point to a dight improvement of the
dietary stuation. The rise from 1300 to 1700 kcal per day is much more substantia
however, and does not seem to be reflected in the stature of people. The low estimates
for the beginning of the 19 century can be compared with data from Japan: Susan
Hanley (1997) estimated levels of per capita consumption in 1840 at 1663 kca per
day and in 1887 at 1902 kcal, which was cong stent with the average height of
conscripts of 156-157 cm (comparable to the height of Javanese men at the beginning
of the 19 century). At present, the average height of Indonesian men is about 167
cm, but food consumption has jumped up to 2600 to 3000 kca in the early 1990s.

The estimates presented here, which imply that during the half of the 19" century
per capitafood consumption was only 1200 to 1400 kcal per capita per day therefore
seem to betoo low, & becauseit is very doubtful if one can survive at such alow
leve of consumption, b/ because the strong increase that occurs afterwards does not
seem to result in a comparable increase in stature (wherees at the same time the
disease environment also improved, which is another reasons why the height of



Javanese may have increased). Thisal pointsto the fact that the estimates of
agriculturd output for the first haf of the period gppear to betoo low. Especidly the
very sudden jump in 1839-43 is quite suspect, in my view; figure 3 o presents a
‘corrected’ set of estimates assuming that this sudden rise in output did not occur (but
was a by-product intengfied attempts to raise the land rent in these years). If we areto
believe these corrected estimates, per capita consumption at about 1815 was dightly
less than 1600 kca per day, which is il rather low but perhgps not unlikely, given
the very short stature of the Javanese at the time. It declines during the 1820s and
1830s — the lowest pointsin the corrected series coincide with the famines of the
1840s — whereas after 1850 and in particular after 1862 a strong increase in food
consumption begins. After 1875 this increase stops (during the next four decades food
consumption remains more or less constant) (see Van der Eng 2000).

| have of course to admit that the proposed corrections are rather arbitrary, but | do
not see away to improve upon them. Probably agricultura output (and food
consumption) is gill underestimated on a per capita bass during the first half of the
century. In my view this results from the fact that | use corrected estimates for
population totals, whereas the estimates of the area under cultivation (in particular the
sawah area) and of the rice output per hectare are not corrected for systematic
(downward) biases. My guessisthat even after the proposed corrections the degree of
underestimation of per capitafoodstuffsis ill in the order of 10 to 30%.

The output of exports crops such as coffee, tea, tobacco, sugar and indigo could be
edimated eadly on the basis of the available export satistics (and additiond data
published in CEI 1). Prices were taken from the two volumes of CEIl on rice prices
and other prices (4 and 15). It was assumed that inputs formed a constant percentage
of output.



Figure 3 Uncorrected and corrected estimates of food consumption per capita (in
kcal per day)
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A find part of agricultural output (thet is often ignored) conssts of the reclamation of
new agricultura land, which was a Szegble part of total investment. | aready

explained how theincrease of the land that was cultivated by the peasantry has been
estimated on the basis of CEl 10. CEl 1 (Export crops) presents much of the relevant
information to estimate the land used by export crops (both the estates and the land of
the peasantry used for the cultivation of sugar, indigo eic.). Van Baardewijk (CEI 14)
also estimated the land used by the coffee trees that were planted under the cultivation
system. On this badis, the totd increase in the cultivated area can therefore be
estimated rlatively sraightforward. It is much more difficult to estimate the costs
invaved, or the value of the investments made in thisway. For the 1920s Van der

Eng collected a number of estimates of the investment per ha (of sugar, tea, coffee,
and rubber) that show that the ratio between investment per ha and value added per ha
was on average about 3 (2.8 for sugar, 3.7 for tea, 3.2 for coffee, and 4.9 for rubber);
the same seems to gpply for land held by the peasantry: in 1926 the average vaue of a
ha of sawah was estimated at fl 450 and of tegd at fl 150, which in both casesis close
to three times the val ue added per haiin the 1920s (ca culated from Van der Eng
1993). One way to proceed is to estimate the vaue of the investmentsin reclamations
in thisway, assuming thet it was three times the vaue of the crop grown on it during a
certain period (i.e. the five years before and after the moment the investment

occurred); thisisthe first method to vaue the investmentsin new lands. Another



gpproach isto apply more or less congtant estimates of the value of the reclamations,
derived from the literature: in 1865 it was for example estimated that the reclamation
of one bau of (not irrigated) land costs about 150 to 200 guilders; in 1885 that the
investment in one bau of sugar was about fl 200; and in 1887 that the reclamation of
one bau of kinalands, including the new roads, buildings, adminigtration etc. was
about fl 300, plus 2 times fl 50 in the second and third year (sources. Krayenbrink
1865: 272; Van den Berg 1885: 334; Berkhout 1887: 602). From these examples|
estimated that the average investment per hawas. sawah fl 300, tegd fl 100, sugar
and indigo (annual crops cultivated on peasant lands) fl 200 and coffee, teaand
tobacco (mainly grown on newly reclaimed lands) fl 400. The total was inflated with
apriceindex based in rice (50%) and wages (50%) (index 1865=100, because our
benchmark estimate is derived from that year); this produced the results of method 2
(seefigure 4). The two sets of estimates are dmost identical: both show — of course—
the enormous expansion of export agriculture during the 1830s, the retardation during
the 1840s and 1850s, and the new phase of growth than began during the 1860s. In the
final set of estimates | used the results of the second method.

Figure 4 Two sets of estimates of the value of reclamations and related investments
in export crops (three years moving averages) 1817-1879 (in thousand guilders)
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Industrial output: cotton textiles

There are two reasons to concentrate on textiles first: it was probably the most
important item of expenditure besides foodstuffs, and its development was rather ‘a
typica’: the literature suggests that during the 19 century its output declined because
of increased international competition. Cotton was by far the most important part of
the textile indugtry.

In order to recongtruct the development of textiles production the time frame has to
be broadened a bit. In the years before the First World War the indigenous spinning of
cotton had al but ceased, and consumption consisted of cottons that were either




imported as finished products (about 95%), or as yarn (the remaining 5%) (see
Hasselman 1912: 137). This makesit relatively easy to estimate the consumption of
cotton goods at about 1910, which was about 1.2 kg per capita. At the beginning of
the 19" century almost al cottons were produced locally; there was arelatively small
import trade of Indian cottons, and some exports of loca products, which may have
cancelled out each other (see for example Van der Kraan 1998). The estimates
Boomgaard (1987) published on the production of raw cotton (re-estimated in the way
as suggested in the previous section) suggest that per capita consumption was at about
0.8 kg per capitain 1815, which is quite plausible compared to the 1.2 kg at the
beginning of the 20 century.

Developments in between can be recongtructed as follows: the vaue of the imports of
cotton goods are known from the import statistics. Import prices of calicots
(unbleached cotton goods that dominated imports) are known from 1822 onwards (see
CEl 15: table 1A). A number of sources suggest that 60% of the total value of imports
of cotton goods consisted of cdlicots (thisisthe case in the 1835 and 1847 (see for
example Posthumus 1916: 14, 40; Van der Kraan 1998: 57) and again after 1891,
when detailed Statistics on the compostion of imports become available). Prices of

the more sophisticated (dyed or printed) cotton goods of the remaining 40% of
imports were on baance 50% higher than the prices of calicots (CEl 15: table 1A).
Thismakesit possble to estimate the weight of the imports of textiles from 1822
onwards. In asmilar way the weight of the imported yarn is estimated (yarn prices

for the 1860s and the 1900s are derived from CEI 15; for intervening years it was
assumed that yarn prices moved with the price of raw cotton, aso from CEl 15).

The next thing to determine was how the imports of textiles (and of yarn) affected
domestic spinning and weaving on Java. For two years there are estimates of the share
of importsin total consumption of cotton goods: in 1848 the NHM estimated that the
domestic weaving industry Hill met two-third of tota demand, and in 1860 it was
estimated that this share had dropped to haf (see CEI 8: .... ). Theformulathat is
consstent with these trends (the share of domestic industry is 100% in 1815, 67% in
1848, 50% in 1860 and close to 0% in 1910) isthat the import of one kg of cotton
goods (or yarn) resulted in a decline of domestic production (Spinning and/or
weaving) of 0.7 kg of cotton. Figure 5 shows the results of this crude way to estimate
the decline of domestic textile production and the increase of imports. Figure 6 relates
the share of domestic spinning and weaving in tota consumption to the development
of the price of the cdlicots. It again shows that price changes were of fundamentd
importance: during the 1830s, 1850s, 1870s and 1880s the fdl in the prices of
imported textiles resulted in a sharp decline of the market share of the domestic
industry, whereas the opposite happened during the 1860s, when the Civil War
resulted in extremely high prices of (imported) cotton and cotton cloths.

These figures make it possible to estimate the vaue added in Javanese textiles
during this period. Furthermore, it was assumed that 80% of the imports of bleached
and unbleached calicots were processed by the batik industry (the 80% levd istaken
from the Stuation in 1913, and may be on the high side for the preceding period; see
CEl 8. ). Thisbranch of the textile industry became increasingly important, as
spinning and weaving declined under the impact of imported textiles. Moreover, the
price of domestically spun yarn was st at 110%, and of domestically woven cottons
at 120% of world market prices, reflecting the better quaity (according to some
sources) and/or the higher costs of these products.

Thereaults of these estimatesis that, on balance, value added in textiles fell from
about f 25 million a the beginning of the period to dightly lessthan f 15 millionin



1910. Thisfal was concentrated in two periods: the 1830s (when vaue added was
about haved) and the 1870s and 1880s, when it again declined by dmost 50%. Inred
terms the development was much less drametic, because the prices of inputs and
outputs fell very fast aswell: the redl value added il increased a bit in the long run

(but on a per capitabasisit dso fdl).

Figure 5 The per capita consumption of cotton goods from different sources, 1815-1910 (in kg)
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Figure 6 Share of domestic textile production in total consumption (five-years moving average)
compared with the price of calicots, 1822-1910
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Industry: capital goods, and investment activity

Large parts of the capitd goods sector (shipbuilding, engineering, metal working)
were heavily dependent on the imports of inputs such as iron and copper, and (parts
of) machines. These imports are known from 1822 onwards (thereisasmadll
additiona problem here, as CKS 160 for the 1823-1874 period has published a
dightly different series of these imports than Korthds Altes (CEI 12a); because the
former series seemsto fit better to the post 1874 data— which can be distinguished
between imports into Java and Madura and into the rest of the Indies— | prefer the
CEl series). Evidence from the recongtruction of investment in fixed assets suggests
that in the 1910/12 about 50% of these investments conssted of imported inputs, the
remaining 50% being vaue added from Java (see CEl 3: 77). | gpplied thisfigureto
the 1822-1900 period to get estimates of the value added of the capital goods sector
(see Figure 7). The deflator to estimate the development of rea value added was
based on the development of wages (50%) and the price of imported iron bars (from
England) (also 50%) (see the section on prices and wages) (for the years before 1822
it was assumed that the average imports of inputs for capital goods were a 50% of the
level of the 1822/29 period). The figure shows that this sector remained relaively



small before the 1870s, grew very rapidly during the 1870s and early 1880s, collgpsed
during the sugar crigs after 1882, and recovered strongly afterwards.

Figure 7 Value added of capital goods sector on the basis of imports of inputs (1816-
1900) (in fl 1000; semi-logaritmic scale)
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Public works

The government spent some money on public worksin the 1820- 1880 period: the
budget of the department of public works was very smdl before the 1850s (less than
one million guilders), but began to rise to amuch higher level in the 1870s, when
investment in rallways, ports, and in irrigation became significant (see Kidstra 1904:
gppendix B for detailed figures from 1873 onwards). In 1867/69, when thistrend
began, it can be estimated on the basis of the information on the expenditure on public
worksinthe KV that 22% of the budget of this department was actually spent on
infragtructure (i.e. can be identified as public investment, using the same rules as were
applied after 1873, by Kielstra 1904). It is assumed that this was aso the case before
1867 (when the level of spending was close to inggnificant).

A large part of investment, however —i.e. the construction of road, bridges,
waterworks - was based on forced labour (corvee) and did involve limited amounts of
cash spend by the government. From the mid 1860s onwards, when the colonid
government began to regulate the corvee more drictly, the Koloniad Verdag
published estimates of the number of dagdiensten for the colonia government; for the
years before 1865 some estimates (most of them based on regiond studies) are
available on the number of days supplied per household (see for example Van Schalk
1986: 94-105; Burger 1975, |: 127; Boomgaard 1987: 54-7). On thisbasisit is



estimated that during 1840s and 1850s the number of corvee days per capitawas
about 6, and that from the mid 1860s onwards this declined (with an acceleration as a
result of the abolishment of certain types of corvee in the 1880s). It is furthermore
assumed that the introduction of the Cultivation System led to an increase in corvee
duties from about 4 days per capitato about 6 days (the guestimate of 4 isaso
maintained for the period before 1830). The economic vaue of one day of corveeis
estimated at 50% of adaily wage of a coolie (during the 1850s corvee labourers were
paid 12.5 cents per day, and free wage labourers 25 cents). Findly it is assumed, on
the basis of the tables published in the Koloniad Verdag, that about haf the corvee
was used to congtruct and maintain infrastructure, and the other half conssted of
different kinds of government consumption.

It was not possible to quantify in any meaningful way invesment activity in

dwelings; there are Smply no sources to estimate the development and size of this
branch of the economy (it isincluded in the residud ‘ other industries guestimated
below).

The services sector: trade, transport and finance

One way to gpproach the income that was earned in trade is by focusing on the
bedrijfsbelagting that was levied on dl incomes outside agriculture and government.

A detailed breakdown of the Javanese and Chinese inhabitants who had to pay this tax
in 1872 shows that there were 2103 * groothanddlaren’ (wholesae merchants) with an
assessed income of 1.7 million guilders and 177.536 ‘kleinhandedlaren’ (retail traders)
with an assessed income of 19.5 million guilders (the total assessed income outside
agriculture and fisheries was amost 44 million guilders, the rest being industry (3.9
million), craftsmen (9.4 million), shipping (1.7 million) and others (7.6
million)(source: KV 1873). Comparably detailed satistics are not available for other
years, in 1872 the residency of Batavia was not yet included in the tax (its assessed
income was about 13.5 million in 1882), nor were the Principdlities (with about 10%
of tota population). A very rough estimate of the total income of al merchants
(except Europeans) would be that it was about 30 million in 1872 (thisincludes a
subgtantial margin for tax-evasion). Europeans paid a comparable patentbelasting
from 1878 onwards;, the revenue indicates that the total income of this group was
about 28.5 million guildersin 1880, of which perhaps haf was earned in trade and
related activities (in the census of 1880 the group of ‘handelaren” was the largest
occupationa group outside agriculture and government, and no doubt high incomes
were earned in this sector). Totd income of al merchantsin 1872 may therefore well
have been as high as 45 million guilders. Thisis the net-income of those who resided
in Java, excluding the income that was transferred aoroad (the profits of trading firms,
for example), after payments on debts have been made, and after the wages of clerks
and other labourers have been paid. Totd vaue added of the trade sector must
therefore have been much higher than the estimated net income of merchants of 45
million — say 50 to 55 million guilders.

Imports and exports were probably the most important business of those merchants,
in which the highest incomes were earned (also much retail trade was linked to the
import trade of for example textiles). Totd exports of Javaand Madurawere 176
million in 1872, of which 43 million ‘on government account’; imports were 80
million, of which 12 *on government account’ (CEl 12a8). Margins were relatively
high, because traded goods passed many hands: the big Dutch and English trading



firms organized the imports of the goods, sold them to Chinese middiemen who in
their turn often again sold them to Chinese (and Javanese) retall traders, who findly
sold them to consumers. Often more middlemen were involved: Dalenoord (****
171-2) gives the example that cotton yarns were brokered by five different middlemen
before they reach thelr find customers; in the meantime, the price has gone up by
more than 50%. Average trade margins on imports and exports of the Netherlands
(often with the Indies) were about 15% during the first half of the 19" century, and
fel somewhat during the second haf (Horlings 1995: 342; Smits 1995); those
margins did not include retail trade. Therefore, for 19 century Java an estimated
margin on imports and exports of 25% does not seem to be too high. | have excluded
the trade * on government account’ (when the statistics on exports did not specify
these, | reestimated ‘free’ exports on the basis of ‘free’ imports). For the years before
1822 the yield of import and exports tariffs were used as a proxy of the development
of internationd trade.

These estimates of the income from import and export trade are used to estimate the
total trade sector. For the period before 1851 the yield of the pasarpacht (atax levied
on al goods brought to local markets, which was leased out) can give an indication of
the development of interna trade. Figure 8 presents the relevant series (indices
1825=100); before 1825 the pasarpacht was just being introduced into many
resdencies of Java, asaresult of which itsyied increases much more rapidly than
trade. But another tax on trade, the index of the yield of the levy on goods that were
brought to citiesin the Principaities and passed the city gates (abolished in 1826),
aso shown in figure 8, suggests that internd trade may have grown rather rapidly in
these years (source: De Wad 1864). The big decline in the internationd trade seriesin
the early 1820s israther suspect, however, because it is based on the yield of import
and export taxes; | therefore prefer to use the ‘toll gates seriesto estimate the
development of trade in the years before 1822.



Figure 8 Indices of the estimated exports and imports, the yield of the pasarpacht
and of the levie at gates in the Pricnipalities (1817-1850, 1825=100)
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Between 1825 and 1840 both series show amost identical trends, but after 1840
interna trade seems to expand more rapidly than internationd trade. The comparison
shown in figure 8 suggests therefore that by using imports and exports as proxies of
total trade, its growth is probably not overestimated.

A very profitable part of this branch that was dominated by the richest Chinese
merchants was the opium trade. It is not included in the previous estimates as income
of farmers of government taxes and monopolies was not taxed in the bedrijfsbelasting,
opium was only atiny fraction of total officid imports, and much was smuggled into
Java (it was the government monopoly which made it very expendve and resulted in
enormous margins between purchase and sale prices). Thanks to the detailed Satistics
collected by the government, and the many reports and studies on the opium trade
published from the 1840s onwards, it is possible to reconstruct how much opium was
imported (and to estimate for yearsin which the state imposed restrictions on imports
to estimate the amounts smuggled), what the purchase prices on international markets
and the retail prices of the opium farmers were, which alows me to estimate the total
value added of this specific branch (and the share that went to the Sate). The details
of this recongtruction need not bother us here (I used the results and the underlying
caculations of Diehl 1983, who supplied me with much of the relevant data; see dso
DeWad 1864, the variousissues of the KV, and CEIl 15). A smilar detailed
recongruction is possible of the trade in salt, which was aso monopolized by the
date: the sources give details on the amounts produced (consumed on Java or
exported), the prices paid to the sdt-makers, the sales prices set by the government,
and the cogts of the monopoly (sources: KV, variousissues, and De Waa 1864). Totd
trade consgts of the sum of internationd trade, opium trade (of the state and of the
opium farmers) and the sdt trade.




Transport by seawas aso arather important source of income. According to the
bedrijfshelasting of 1872 9942 taxable persons earned atotal of dmost 1.7 million
guilders; the census of 1880 gives a 24666 persons employed in this branch (sources:
KV 1873 and 1882). Tota value added (including Batavia, interest and depreciation,
the wages of the sailors who were probably not included in the bedrijfsbelasting etc.)
may bring the vaue added of this sector to up to 4 million guilders. Detailed Satistics
are available on the size of the merchant fleet of Java and Madura (CEI 9 table 1), and
of the volume of internationd and domestic shipping to its ports (tables 2 and 3) (after
1873 CEl 9 only gives shipping movements for Indonesa as awhole, and the share of
Java and Madura had to be estimated on that basis and on the size of the merchant
fleet located here). It is assumed that the fleet of Java dominated domestic shipping,
but had an dmost negligible market share in internationa shipping (see dso CEI 9
table ....). The growth of the volume of domestic shipping is higher than the increase
of the merchant fleet, which probably means that more shipping movements were
made per ship, thanks to the introduction of, for example, steam, and the
intensification of shipping (for example, the number of port cities a which ships

could call dso rose). Freight rates were sationary, however, during much of the
period (see CEl 15: 144, and additional data collected by the author from the Javasche
Courant), which meant that in red terms they declined somewhat. When the volume
of shipping is multiplied by an average freight rate (for the trip to Banka, to unload
rice there and load tin), an estimate of the gross value added can be made. Assuming
that inputs accounted for about 20% of vaue added (Horlings 1995 estimated for the
much more modern Dutch fleet that inputs were about one-third of gross value added)
gives anet vaue added of 4.5 million guildersin 1872, consgtent with the income
estimates based on the bedrijfsbel asting.

Railways. gross income and output (in freight and passenger km's) of public and
private railways are available from a number of sources (CEI 9, KV various issues,
and Wijnmalen 1887: 453-66), which alows me to make estimates of the value added
of this branch.

Other industries, and other services

For the rest of industry (dl indudtrid activities besides textiles, metaworking and
congtruction) and al other services (such as rdigion, education, professons) no data
are available on their output or vaue added. But we can get an idea of their
importance from the *census' of 1880 do know their share in the labour force in 1830
and the number of earners assessed in the bedrijfsbelasting of 1872 (and their assessed
income). During the first stage of the research this resulted in the very rough estimates
that the value added of both ‘other industries’ and * other services'; both were
estimated at 1 guilder per capitain 1880. Moreover, it was assumed that in rea terms
this remained constant between 1815 and 1880. These assumptions had to be
modified during the next stage of the project, as the result was a much too low leve of
total value added in industry and in services during the 1920s (see below).

Government: sdlaries of employees on Java. Sources: budgets of colonia government
1821 (ARA) and andysis by De Wad (1882) of the Structure of government
expenditure at about 1880; problems. what part of spending is done on Java and
Madura ( it declines) and what part of spending is‘value added’ (i.e. wages and
sdaries). The bench mark estimates made are that the share of Javanese wages and



sdariesin tota expenditure (in the Netherlands Indies, excluding spending on

colonia products) was 36% in 1821, and 21% in 1880 (it declined even further to
15% in 1924 when only wages and sdlaries of central State are taken into account: see
CEl 5: 55 and CEI 2). Between 1821 and 1880 this share was intrapol ated.

Sdt production: data of the government monopoly in the KV 1848 ff. and De Wadl
1864; the production of sdt outside the monopoly, which was rather large before the
mid 1820s when the southern coast had its own independent sources of sdt, was
estimated on the basis of the information supplied by De Wad 1864: 264-66.

Fisheries: the firgt set of estimates are based on the bedrijfsbelasting on fisheries
between 1864 and 1872 ( from the KV of these years); before 1864 the yield of the
excise on fish (which was abolished in that year, and replaced by the inclusion of
fishermen in the bedrijfsbelasting) was taken as a proxy of the development of the
industry. Between 1872 and 1880 the yield of the tax on fishing ponds was taken as
an index of the value added of the sector. These estimates imply that an average
worker in the fisheriesin 1880 (the number of workersis based on the census of that
year) produced a vaue added of about fl 200, which gppears to be reasonable: about
haf of it going to ‘capita’, and about haf being aremuneration for |abour (an
average coolie could earn about fl 80 per year in 1830, but fishing communities were
relatively prosperous (see Hasselman 1912: 103 ff.)).

Summing up 1815-1880

The research presented so far resultsin series of the vaue added of the following
branches:
- gmdlholders agriculture (including investments in reclamations)
- export agriculture (mainly estates, but some smallholder production as well)
(indluding investments in reclamations)
- <t production
- fisheries
- textiles
- capital goods. meta-working, shipbuilding, engineering
- capita goods: public works
- other industry
- trade (internationd trade, opium, salt)
- transport (shipping and raillways)
- other services
government (including corvee labour)
Vd ue added is valued at market prices.
The price series used are:
- rice(CEl 4)
- export crops (coffee, sugar, indigo, tobacco) (CEl 15)
- <t purchase price by government
- fisheries: price of sdt and wage index (each 50%)
- textiles price of imported caicots (CEl 15)
- cgpita goods. wage and price of imported iron (50/50) (iron prices from prices
of imported English iron in CEl 15; gapsin serieswere closed using iron
prices published by Mitchell 1988).



public works: wage and rice (50% each)

other industry and other services wage index (which isdso used to inflate this
series)

trade: internationa trade: price indices of imports and of exports (50% each)
(CEI 15); opium: retall price opium (CEI 15, and KV); sdlt: retail price st
(KV, De Waal 1864)

trangport: freight rates were constant (see CEIl 15: 144; an additiond data
collected from the Javasche Courant 1828-1855)

government: wage index (suggested improvement: | intend to make a separate
index of the sdaries of government employees).

The wage index was based on estimates on the level of wages of coolies on (sugar)
plantations from 1855 onwards (from CEl 13 tables 3 and 5) and data on wages of
cooliesworking for government in the 1820s from various sources (see Van Zanden
2002). Between the 1820s and 1850 no wage data are available, but there are a
number of indications that wages increased rdatively fast in these years (again see
Van Zanden 2002 for more details). To get an index, the gap between 1829 and 1850
(when the first wage data from Surabaya are available) was smply intrapolated.

The period 1880-1939

The next step was to gpply the approach developed for the period 1815-1880 to the
period 1880-1939. A number of modifications and checks were possible:

agriculture: adl estimates are derived from Van der Eng (1993);

industry: for the period 1880-1921 al estimates are made in the sameway as
the pre-1880 estimates, but a comparison of these estimates for 1921 with the
estimates made by Van Oorschot (1956: 92) of vaue added during the
interwar period shows that the method used for the 19™" century underestimates
vaue added in 1921 and later years (in 1921 the difference is408.4 million
according to my set of estimates and 508.5 million according to Polak/Van
Oorschot) (note: in fact, Van Oorschot only published estimates for 1928-
1939, on the basis of the series of wage income by Polak/CEl 5: 48-49; but
Polak aso indicated the development of wage income during 1921-1928
which made it possible to estimate vaue added in industry before 1928 in the
same way). | have concluded from this comparison that my estimates of the
vaue added in *other industry’ are too low, and therefore raised these
estimates in the period before 1921 as well (which meansthat | assume that
the per capita expenditure on products of ‘other industry’ was not fl 1 per
capitain 1880, but fl 2.30, and that this increased/decreased before 1880 and
after 1880 with the wage level); for the period 1921-39 the Polak/Van
Oorschot estimates have been used; the price index was also derived from Van
Oorschot (1956: 93).

trade and transport: the same methods were applied, with few changes; in
shipping it was assumed that after 1880 freights rates in domestic shipping
declined asfast asin internationd shipping;

other sarvices (including rents): the confrontation with the Polak-estimates

(CEI 5 57) dso showed that the origina estimates for other services were too
low; in order to make them comparable with the Polak estimates they had to
be increased by afactor 4 (i.e. origindly it was estimated that in1880 per



capita spending on other services was 1 guilder, which wasincreased to 4.25
to make them congstent with the 1921- 1939 estimates);

- fisheries dataon theyield of the tax on fishing ponds are used to estimate the
development of income/value added in this branch until 1921; after 1921 the
estimates of Polak/CEl 5 are used; the result isthat, for example, totd vaue
added in 1903 isedtimated &t f 18,3 million, or f 162 per fisher (Hasselman
1912: 104 mentions atotal number of 112351 fishersin 1903); in 1880 value
added per fisher was il about fl 200, but prices and wages declined by about
one third between 1880 and 1903.

All other series were estimated in the same way as before 1880. The resulting
estimates for the interwar period broadly in agreement with those of Polak/CEl 5 (but
some of the incongstencies of the Polak estimates, the result of the fact that he used
both vaue added and income estimates but did not clearly differentiate between the
two approaches, are repaired here).

Findly, price indices were calculated for four sub periods: 1815-1830, 1830-1870,
1870-1913, and 1913-1939, using weights for 1826/30, 1865/70, 1908/13 and
1924/29; these indices were linked to create one deflator for 1913=100. Thisindex
were used to deflate the series of GDP in current prices.



Theresults

Within the scope of the paper only some of the preliminary and highly tentative

results can be presented. | will focus on 1/ the comparison of the structure of GDP and
the Structure of the labour force in 1880 and 1930 (also as a check of the estimates); 2/
the growth of GDP per capita, and 3/ the share of investment in GDP.

Table 1 shows the confrontation between the structure of GDP in 1880 and the
structure of the labour forcein that year. Both set of estimates are broadly consistent,
but the share of agriculture ssemsto be rather high. Part of the explanation isthat
perhaps the most dynamic sector during the 19" century is export agriculture, which
isof course included in agriculture; economic growth therefore does not result ina
continuous decline of the share of agriculture in GDP. But the share of smdlholders
agriculture dso did not decline much in the long run: it was about 45% in the 1920s,
and il 40% in 1913 (during the interwar period it began to decline more rgpidly, to
34% in 1929 and 29% in 1939). The pace of structurd transformation was quite small,
asisaso evident from the comparison of the structure of the labour force in 1880 and
1930.



Table 1 The structure of the labour force and of GDP in 1880 (in %)

Sector Share labour force Share GDP (1878/80)
Agriculture 75 61**
Fisheries 2 2
Industry 3 10
Trade 9 10
Trangport (shipping & 1 2
ralways)
Government 2 4
Other services 2 12
Labourers*, and others 6 0

*many of these 100 99

labourersworked in

agriculture;

** of which 13% from

export agriculture and

48% from foodcrops

NB the classfication of the labour force and the interpretation of the census of 1880
followed here differs dightly from Fernando 1993

Sources: Labour Force: KV 1881; GDP: this reconstruction.

Table 2 The structure of the labour force and of GDP in 1930 (in %)

Sector Share labour force Share GDP (1925/29)
Agriculture 63 57**
Fisheries 1 1
Industry 12 16
Trade 7 11
Trangport (shipping & 2 4
rallways)
Government 3 5
Other services 2 6
Labourers*, and others 10 0

*many of these 100 100

labourersworked in

agriculture;

** of which 22% from

export agriculture and

35% from foodcrops

Polak/CEl 5: 96-7; GDP: this reconstruction




Table 3 The estimates of the development of Redl GDP, Population, GDP per capita,
and the GDP deflator, 1815-1939 (average annua growth rates)

GDP Population GDP per capita | GDP deflator
1815-30 1.7 2.3 -.6 -9
1830-40 2.7 13 1.4 1.2
1840-60 1.6 1.3 3 4
1860-80 2.4 1.6 .8 .8
1880-1900 2.1 12 9 -2.4
1900-13 3.7 11 2.6 11
1913-21 10 .8 2 7.9
1921-29 3.0 1.0 2.0 -3.8
1929-39 9 12 -3 -54
Figure 9 Estimates of the development of GDP per capita in Java (1815-1939), Indonesia
(Van der Eng; 1880-1939), and food production per capita (1815-1939)
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Table 3 and Figure 9 present the estimated growth of GDP per capita. During the first
half of the 19" century GDP growth is aimost the same as population growth, and
GDP per capitahardly increases at al (it declines somewnhat during the 1820s,
increases during the next decade, but remains virtualy constant between the early
1840s and the early 1860s). A first growth spurt occurs between 1865 and 1880,
resulting in an increase of about athird. The 1880s and firgt half of the 1890s are
another period of stagnation, but after 1896 a new growth spurt begins that resultsin
an increase of GDP per capita by 50% in less than 20 years. This second growth spurt
may overestimated; the GDP estimates for Indonesia published by Van der Eng
(1992), dso shown in figure 9, indicate that there was per capita growth between
1896 and 1913, but much less, only by about 30%. During the period 1913-1939 both
St of estimates show agreet ded of amilarity.
On baance GDP per capitaincreases by about 150% during the 1815-1939 period,
which ismore than | expected on the basis of my reading of the literature. It roughly
doubles during the 1815-1913 period (and in particular between 1865 and 1913), and
again shows strong growth during the 1920s (and a decline during the next decade).
The bottonm/dashed line in figure 9 represents that share of GDP per capitathat is
the output of food crops. It showsthat part of the growth during the first spurt can be
attributed to the expansion of food crops (per capita), which however remained
dationary during the second growth spurt, but increased again during the third growth
spurt of the 1920s. It was noted before that food production and consumption is
probably underestimated before the about 1870. As a sengtivity test we can assume
that per capitafood production remained constant before, for example, 1875; in that
case growth during the 1815-1875 period would be much lower (i.e. the level of GDP
per capitain 1815 would increase with nine points to 56). Thiswould, of course,
lower the rate of growth of GDP per capita, but growth would still be substantid; the
estimates presented here imply an average rate of per capita growth of .77 per annum,
assuming a congtant output of foodstuffs before 1875 would lower thisto .60 per
annum. The reason is that much of the growth occurred outsde smallholders
agriculture, and that we can be quite certain that thisgrowth is‘red’ (for example the
growth of trade, shipping, export agriculture, government etc.).

Figure 10 covers these other sectors of the economy: export agriculture and non
agricultura output. It shows that the strong expanson of export agriculture during the
firgt phase of the Cultivation System was compensated for by an dmost equaly
strong decline of non-agricultura output (i.e. textiles), which explains why on baance
there was amost no per capita growth during the 1830s. This pattern changed during
the second half of the 19" century: growth of export production became linked to the
growth of nonagricultura output, and vice versa. Both parts of the economy
expanded sgnificantly during the 1870s (first growth spurt), stagnated during the
1880s and early 1890s, and grew rapidly in the two decades before 1914, and again
during the 1920s. The 1930s shows a pattern of development that is the reverse of the
1830s acontraction of export agriculture combined with an expansion of industry
and services, both heavily oriented towards the domestic market. The pardld goes
even further: the main reason for the contraction of nontagricultura output during the
1830sisthe relative decline of textiles, whereas the strong expansion of textile
production during the 1930sis the most important factor behind the growth of non-
agriculturd output in that period.



Figure 10 Export agriculture and non-agricultural output, per capita in real terms (total GDP per
capitain 1913=100), 1815-1913
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Findly, figure 11 presents the evidence about the share of investment in GDP. No
edimates for investments in dwellingsis available, which meansthat in order to
compare this figure with investment ratios from other periods and countries, we have
to add perhaps 2 to 4 percent of GDP, being the ‘norma’ leve of investmentsin
dwelingsin apreindustrid economy (in the Netherlands this share fluctuated around
4% in the period 1807-1830; see Smits, Horlings and Van Zanden 2000: 163, 219, but
housing was more cogtly in the Netherlands than on Java). These estimates indicete,
however, that the investment ratio was aready relatively high, and fluctuated sharply,
during the 19 century. Until about 1890 investment was dominated by the increasein
the cultivated area and related investments in (perennid) crops, equipment etc. The
investment boom of the 1830s clearly stands out in the graph. ‘Modern’ forms of
investment took over after 1890 — in railways (beginning dreedy in the 1860s),
irrigation, and manufacturing. During the interwar period alarge share of GDP was
invested, comparable to the investment ratio of the Netherlands in this period; the big
swings in economic activity are clearly discernible in the investment series.



Figure 11 Investments (excl. investments in dwellings) as a share of GDP, 1815-1939
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Conclusion.

It is, of course, much too early to draw firm conclusions from the preliminary results
presented in this paper. Y et afew concluding remarks can be made. It appears that
during the 19 century economic growth was probably more rapid than was assumed
so far — GDP per capitamay have doubled between 1815 and 1913 —whichis
consistent with the relatively high level of investment in the 19 century economy
(which is another rather striking result). This growth accel erated during the 1920s; at
the end of the interwar period GDP per capita was probably more than 100 to 150%
higher than in 1815. Y&, at the same time, the standard of living of the Javanese
population did not improve alat, if a al. Red wages, for example, did not show a
risng trend, and the data on the stature of the Javanese population also suggest
Sability at alow level (Van der Eng, unpublished). Perhaps the estimates * national’
accounts are quite wrong, or not the right concepts to measure the performance of the
Javanese economly in this period. Or perhaps these two stories, this apparent paradox,
tell(s) usalot about what happened in Java between 1815 and 1939.
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