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Abstract

This paper initiates discussion about the contitioubf Total Factor Productivity

(TFP) growth to Indonesia’s long-term economic gitawt presents new time series
estimates of GDP, capital stock and education-&ejlusmployment, and offers a
growth accounting approach that estimates the iboiton of conventional factor

inputs to GDP growth during 1880-2007. For mogthef period, the growth of capital
stock, employment and educational attainment emethiall of long-term output

growth. During the key growth periods of 1900-29 &967-97, TFP growth was
negative, respectively marginally positive. Howeuwee contribution of TFP growth

was significant during three periods (1933-41, 18%land 2000-07). Each of these
followed a major economic shock that triggered gesnin economic policy and

institutions that re-invigorated the economy.
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The sour ces of long-term economic growth in Indonesia, 1880-2007
1. Introduction

The broad dimensions of growth and structural cbaiyg Indonesia have been
established in a few publications (Van der Eng 128®2a). This paper aims to build
on those results, however provisional, in orderotdline possibilities for further
research and discussion about Indonesia’s growgbresnce. In particular, this paper
initiates discussion about the contribution of Tétactor Productivity (TFP) growth
to Indonesia’s long-term economic growth. It presemew time series estimates of
GDP, and tentatively explores and employs the datdlable to gauge long-term
changes in capital stock, education-adjusted empdoy, and factor income shares.
Many of these data are tentative, but they do ddieropportunity to explore the
feasibility of growth accounting analysis. Aftercacanting for the contribution of
conventional factor inputs to GDP growth, the pajgentifies the contribution of
TFP.

The identification of the contribution of TFP alle an elaboration of
Indonesia’s long-term growth experience in the ernof literature on the sources of
long-term economic growth. In comparison, the datailability for Indonesia only
allows a growth accounting approach that yieldatietly crude TFP estimates that
cannot necessarily be taken as indications of tmeribution made by technological
change to long-term economic growth without refie@m as was possible in studies
for other countries (see.g. Abramovitz and David 2001; Prados and Rosés 2007).
Summarising the historical growth accounting litera for particularly the UK, US
and other Western countries, Crafts (2004) fountsensus that TFP growth since the
late 18" century has actually been quite modest. Thesdnfisdunderline the so-
called ‘Solow Productivity Paradox’, as they costrsharply with notable evidence of
technological change and its impact in these c@asjte.g. in the form of steam
power in the early-19 century and information technology in the laté*2@ntury.
The answer to the paradox may lie in the embodiraEnew technology in measures
of capital stock.

The crude TFP estimates of this study will alleflection on the results of
multi-country growth studies that employed simitaude estimates. In the Asian
context, a large part of the literature on the eooiss of macroeconomic growth
continues to be dominated by discussion about #gres to which TFP growth
explains the ‘Asian economic miracle’ of high ecomno growth in recent decades.
Young (1994) argued, on the basis of a 4-countrghstthat this ‘miracle’ was more
the result of the mobilisation of factors of proton (labour and capital) than
productivity growth -.e. ‘perspiration’ rather than ‘inspiration’, as Krugm (1994)
summarised the findings, inciting a series of stadhat often used readily available



multi-country data sets in order to estimate TF&wghn, extending beyond Asia to
cover different parts of the worfd.

The multi-country studies estimating TFP growth falind different results.
One of the reasons for that was that authors dfettstudies were forced to make
rather rough estimates of capital input on thesatavailable national accounts data.
In the case of Indonesia, for example, close styubf the data from these multi-
country studies reveals inexplicable discrepanai#ls the original national accounts
data produced at the Central Statistics AgerBadan Pusat StatistiBPS) and its
predecessor in Indonesia. Moreover, studies usingdfi-oountry data sets took
national accounts data for granted. They did nobawt for revisions in these data
over time, while their capital stock estimates wftiepended on heroic assumptions,
such as depreciation or lifetime of different catégs of productive assets. In the case
of Indonesia, the estimates of gross fixed cagaanation and capital stock, for
example, deviate significantly from estimates thake close account of the
idiosyncrasies in Indonesia’s statistical data #ve composition of investment and
capital stock (Van der Eng 2006).

Indonesia’s long-term economic growth has beerstigect of several studies
(e.g.Booth 1998; Dick 2002) and its remarkable recentMgh experience in recent
decades has been the subject of even closer sc(ato Hill 1999). However, these
studies did not employ growth accounting as a tdanalysis and focused on the
ultimate reasons for Indonesia’s development im$eof changes in institutions and
economic policies conducive to economic growth. $amuently, the proximate
causes underlying the country’s economic growthegepce remain unclear. As a
major Asian country it has, of course, been paithefmulti-country studies referred
to above which all found positive TFP growth, atlieivarying degrees (see section 4
of this paper). However, there are no reasonsgardethe results of these studies as
conclusive, as they failed to explicitly considdretquality and availability of
Indonesian statistical data.

The only economy-wide approximation of TFP that cdssed and
accommodated the significant problems related ® dkailability, accuracy and
consistency of the macro-economic data is SigiD420Notably, he found that TFP
growth in Indonesia was significantly negative dgriLl980-2000 and that economic
growth had largely been driven by capital accunafatAs section 4 will show, these
findings contrast sharply with the results of theltircountry studies mentioned
above. They also contrast with studies that used-lgvel data from the annual
survey among firms in Indonesia to explore the gbation of TFP to the growth of
output in manufacturing industry. These studieseaded positive TFP growth,

2 Seee.g. Baier et al. (2006: 45), who concluded that TF&wgh contributed only 14% to the growth
of output per worker throughout the 20th centunyt, 437% in Indonesia. Other studies, such as Chen
(1997), Felipe (1999) and Weerasinghe and Fane5j2@fer summaries of the results of these multi-
country studies for Asian countries.



suggesting that that economic growth in Indonesaa wot purely a consequence of
resource mobilisation.

In an effort to resolve these inconsistent findingshe literature, this paper
follows the approach of Sigit (2004), but enhanicem the basis of new long-term
estimates of GDP in 2000 prices, new long-termmesiés of capital stock in
Indonesia in 2000 constant prices, estimates ofstiere of labour income, new
estimates of education-adjusted employment, andxéension of the timeframe of
analysis. The next section outlines the methodoblogy data used in the paper, while
section 3 discusses the data. Section 4 estinfaeproximate’ sources of economic
growth in Indonesia. Section 5 concludes.

2. Methodology of estimating TFP

This paper uses a simple, direct accounting methoesstimate the contribution of
TFP growth to economic growth. The production fisrctin equation (1) indicates
that output during a given year is a function @& giroductive employment of the total
stocks of capital and labour.

Q=Af(K L) (Equation 1)

Where Q; is real output and; and L; are the stock of capital and employment
respectively in yeat, andA; is the efficiency term. Differentiating with respeo
time yields equation 2.
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Dividing both sides b, yields equation 3.
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Replacing the marginal productivities by factorcps then gives equation 4.

g’ =g +(K/Q)g +(WL/ Q) g = ¢ "+ sd+ 5§ (Equation 4)

TFP

Where g? g/ g and g/ are the annual growth rates of output, TFP, cagital
employment, respectively, and ware the per unit service prices of capital (intgres

and labour (wages) respectively, ag@nd s are the shares of income from capital



and labour in national income. Assuming constaturns to scale, or perfect elasticity
of substitution between capital and labour, yiedsation 5:

sts=lors=1-5 (Equation 5)

While it is difficult to incorporate a measure afality changes in the stock of
capital goods, given the paucity of long-term irtueent data for Indonesia, it is
possible to incorporate a measure of quality chamgehe stock of employment by
adjusting it for educational attainment, as eque@shows.

L, =Le™ (Equation 6)

Where L, = education-adjusted employmeht= number of gainfully employedy,
= the elasticity of output for each additional ye&education and; = the number of

years of education per person employed. Substiutifor L, in equation 1 and

differentiation with respect to time yields a maoelf equation 4. Inserting equation 5
into the modified equation 4 yields equation 7.

o =9°-01-5)4 - sd (Equation 7)

Hence, the key data required to estimate the dariton of TFP to economic
growth are annual data on GDP and capital stockanstant prices, education-
adjusted employment, and the labour income shar&DdP. Since this paper is
concerned with the national economy of Indonesiasés nation-wide data.

3. Estimation of output and inputs
3.1 Output data

Indonesia’s official national accounts data underva least six major revisions since
the 1950s. These were in part due to the adoptfonew estimation procedures,
improved estimation procedures, improved coverdgsstimation, and changes in the
base-year for constant price estimates (see Vagrl999, 2005). Since the 1983
revision, Indonesia’s national accounts have beech@ed on the quinquennial
Input-Output (I-O) Tables. Consequently, the outppproach still offers the main
substantiation of the country’s national accouritse last of these revisions was
anchored on the 2000 I-O Table.



For the purpose of this paper, the new nationadaatts data for 2000-07 were
extrapolated back in time with 1983-2000 nationetcaunts data and with broad
indicators of economic activity for 1880-1983, nlling established methodology
(Van der Eng 2002a), to yield GDP per capita egesiahown in Figure 1. The chart
confirms that the 1951-82 national accounts datee waderestimated (Van der Eng
1992). The chart also shows that Indonesia expsgtbnperiods of economic
expansion, particularly during 1900-29 and 1934atid a momentous growth spurt
during 1967-97, when average GDP growth was a fsignt 6.9% per year.
Indonesia’s economy contracted drastically in 1988,growth resumed in 1999 and
the 1997 level of GDP per capita was re-achievezDiy.

Figure 1: GDP per Capita in Indonesia, 1880-200&0oftsand 2000 Rupiah)
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Source: Table A.1, population 1930-61 from Van darg (2002b), 1961-2007
interpolations and extrapolation of census dat&01B29 unpublished estimates.

3.2 Capital stock data

Closely scrutinised estimates of capital stockndohesia are rare. Keuning (1991)
offered the first comprehensive estimates for 1835in hindsight they were much
too high, possibly as a consequence of the metbhggolused, which relied
considerable on the extrapolation of short-termaglisegated Incremental Capital-
Value Added Ratios (Van der Eng 2008a). Yudagtt@l. (2005) estimated capital
stock on the basis of a disaggregation of the droot investment with the
qguinquennial 1-O Tables. However, these estimates nbt take due account of
historical information on investment and offeredufficient consideration of key



assumptions, such as the lifetime of different gates of capital goods. This left an
opportunity for new capital stock estimates basedhe perpetual inventory method
applied to 26 categories of productive assets sit@®0, with the longest asset
lifetime of 40 years (Van der Eng 2008a). Hence, fitst ‘complete’ estimate is for
1990. Total, total non-residential, and non-residrstructures capital stock were
estimated back to 1950 on the basis of the anratal@h Gross Fixed Investment and
assumed rates of depreciation of respectively 8%,a8d 2.5% of GDP, which are
the 1991-95 average implicit rates of depreciation.

For the purpose of this paper, estimates of capitatk were made for 1880-
1941. These were based on estimates of total Giiges Capital Formation (GFCF)
during these years, which were obtained as folldw4.938, the value of GFCF was
f272 million, or 8.1% of GDP (CBS 1948GFCF in 1938 was extrapolated for
1880-1941 with total imports of all capital goodslacement in current pricshe
underlying assumption is that throughout this pgriaomported goods used for
investment purposes had the same share in GFC32.6%> GDP in current prices
was calculated from Polak (1943) as NDP plus anmaed annual 6.5% depreciation
rate for 1921-39, which is close to the 5.9% foB&YCBS 1948). This series was
extrapolated for 1880-1941 by linking the 1921-8%ies to a ‘reflated GDP’ series,
using constant price GDP estimates and a ‘refldtorh Van der Eng (2002a: 168-
73). Total GDP in 2000 prices in Table A.1 was thautiplied by the resulting ratio
of GFCF and GDP in current prices to yield GFCFamstant prices during 1880-
1941. To estimate capital stock, a perpetual irgnapproach was used, assuming
the average productive life of capital goods toehaeen 25 years. Hence, the first
complete estimate of capital stock was for 1905. FB80-1904, a constant capital-
output ratio (COR) of 0.6 was assumed. This isva bt credible ratio for a still
largely agrarian economy as Indonesia’s prior 9510

Figure 2 shows significant growth of capital stodiring 1905-29. Total
capital stock decreased during the 1940s, as a&qaeace of Dutch ‘scorched earth’
tactics during the Japanese advance into Indomesarly 1942, the dismantling of
industrial assets and railways during the Japaoesgpation of 1942-45, and damage

% That is, f42 million investment by Indonesian firand 225 million by foreign-owned firms (CBS
1948). 5 million was added as government investrirepublic infrastructure in 1938 (CEI3 1977).
The total of f272 million was considerably highbarn the f89 million total investment by Dutch-
owned companies and by the central governmentxedfiassets included in the annual investment
series mentioned in CEI3 (1977) for 1938. The digancy is due to the fact that the CEI3 data do not
include investment by non-Dutch-owned firms, paiticly by registered and unregistered ventures
that by 1957 were Indonesian-owned, including ingoarinvestments in farm agriculture.

* Wood and timber, cement, building glass, indusaia commercial machinery, engines, electrical
equipment, railway equipment, ships, and motoralehi It may be possible to refine this approach as
soon as more detailed and consistent trade ddtseésand quantities) have been accumulated.

® The same method was used in the national accalumisg the 1950sE.g. for 1951-55 imported
capital goods were on average 25-30% of GFCF (N 1622).

® The COR was on average 0.66 in the UK in 1820&3@ 0.68 in Japan in 1890, calculated from
capital stock estimates in Maddison (1995) and @BfR in Maddison (2003).



sustained during the war of independence 1945-4pfl 2006: 61-67).During
1950-67, new investments of on average 8% of GDR yuest sufficient to recover
capital stock, until the rate of investment inceshsapidly to on average of 22% of
GDP during 1967-97.

Figure 2: Gross Fixed Capital Stock in Indonesi@8Q-2007 (bln 2000 Rupiah)
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Sources1950-2007 from Van der Eng (2008a), 1880-1941teeeand Table A2.

Figure 3: Capital-Output Ratio for Indonesia, 182007
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" There are no detailed estimates of the damagaisedt An approximation is 39% of the 1938 capital
stock (NEI 1947: 86; Sitsen 1943: 12). The implastimate in the capital stock estimates in thjzepa
is 43% of the 1938 capital stock and 47% of thell®dpital stock, which is high compareddg.
26% in Japan (Maddison 1995).



Figure 3 shows that the capital-output ratio inseghsignificantly from 0.6 in
1905 to 1.5 in 1931. The ratio was significantlwéy after the country’s full indepen-
dence in 1949 and decreased further after econgroiwwth accelerated in the late-
1960s. This decrease until the early-1980s sugdkatsthe main sources of high
economic growth during these years were capitaresive. This may be related to
the fact that natural resource exploitation, patéidy the rapid growth of oil
production for export, underlies much of the ecoimwexpansion during these years,
in combination with the mobilisation of labour farew jobs in agriculture and
industry. The ratio increased significantly durib®80-97, indicating that economic
growth during 1980-97 was of a more capital-inteasiature and depended, at least
partly, on the mobilisation of productive capitdhis is related to the significant
growth of export-oriented manufacturing industnycs the early-1980s.

3.3 Employment data

Consistent long-term estimates of employment irohesia are hampered by the fact
that only the population censuses of 1930, 19671192980, 1990 and 2000 are key
sources of data, even though the definitions of leympent in each were slightly
different. The census results were used to extedpahe data of the National Labour
Force Survey3urvei Angkatan Kerja Nasionaakernas), which has been conducted
for 1976-80, 1982 and 1985-2007. The Sakernas itiefia of employment also
differed slightly over the years (Sigit 2000a: 282

Figure 4: Employment in Indonesia, 1961-2007 (tlzmas)
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taking account of population growth 10 years prasig); 1976-80, 1982 and 1985-
2007 Sakernas data.



Figure 4 shows the interpolated employment datanfrihe population
censuses and also the Sakernas data. The intéopslaind the Sakernas data track
each other closely until 2000. The deviation irak@mployment in 2000 is possibly
caused by the change in the definition of employmerSakernas to exclude 10-14
year old workers, starting in 1998 (Sigit 2000a: Many 10-14 year olds remained
gainfully employed in Indonesia, comprising 3.79%9% and 2.9% of employment in
1980, 1990 and 2000 respectively, according to |adjom census data.

Figure 5 extends the interpolated census data ffagure 4 through
interpolation of 1930 and 1961 and a backward ewtedion of 1930, in both cases
taking account of population growth 10 years presig, reflecting the assumption
that people long started gainful — but part-timemployment at the age of 10. No
attempt has been made to standardise the defimibbremployment used in the six
different population censuses.

Figure 5: Employment in Indonesia, 1880-2007 (tlzmas)
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estimates.

3.4 Educational attainment data

To augment the labour force data, this paper usesndicator of per capita
educational attainment in Indonesia, shown in Fag@r It is an approximation of
long-term changes based on annual enrolments fiuinens for primary, secondary
and tertiary education. Figure 6 shows that thalteslosely track similar data from
the postwar population censuses, which suggedtshgaapproximate the trend.



Figure 6: Educational Attainment in Indonesia (eage years of schooling per
person), 1880-2007
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primary education 6 years of schooling, completedoedary education 9 years (6
years + 3 years for high school), and tertiary etioa 15 years (6 + 3 + 2 years of
college + 4 years at university). Other estimatesderived from data on primary,
secondary and tertiary education enrolments dut®g0-2007. Student years were
accumulated on the assumption that the workingolfifa primary school graduate was
50 years, that of a secondary school graduate dfs yand of a university graduate 40
years. The series of accumulated education in tefrstudent years were divided by
population. This procedure assumes that all emtadtadents actually went to school
during the year. It makes no adjustment for qualifferences between the types of
schooling or between public and private universjtiror does it take account of
overseas education of Indonesian residents, oedbeation that migrants brought or
took with them.

Sources: 1961-80 census benchmarks from Hegal. (1987: 282), 1990 from BPS
(1992: Table 11.9), enrolments 1880-2007 from ahstatistical publications and
website of Department of Education in Indonesia,
http://www.depdiknas.go.id/statistik/

Improvement in human capital was obviously a graguacess. Educational
attainment grew at a very significant rate of 3¢® pent per year during 1929-67 and
3.2 per cent during 1967-2005, but of course from levels. Until the 1940s, the
gains were mainly due to the expansion of primalycation. The share of secondary
education increased after 1970, possibly in reacto labour market changes that
increased where the demand for educated workershésnethod used to estimate
educational attainment in Figure 6 does not allowisaggregation of educational
attainment by age groups, the paper uses per cahitzational attainment as a proxy
for the educational attainment per person gainfetthployed.
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Data on the output elasticity of educational attent are not available.
However, Sakernas contains wage income data teafisaggregated by the highest
form of education that employees completed. Aslmaber of years for each form of
education is known, it is possible to estimateitfteome elasticity of each additional
year of education. For the years 1989-99, the imcastasticity of educational
attainment was a fairly constant 0.11, meaning ¢éaah additional year of education
on average yields an 11% increase of inc8ikis number is taken as a proxy for the
elasticity of output with respect to educationtfog entire period.

3.5 Factor income share data

Although efforts are underway to estimate natioimabme in Indonesia from the
income side of the economy (Saleh and Jammal 200@)nesia’s national accounts
do not yet offer such estimates. The main sourcelloour and non-labour income
are the quinquennial 1-O Tables and Indonesia’steédysof Economic and Social
Accounting Matrices and Extension (SESAME) that dlse I-O tables as their
‘anchor’ (Keuning and Saleh 2000Vnlike the I-O Tables, SESAME does identify
non-cash labour income, as well as wags and sslarie

Table 1: Share of Labour Income in GDP in Indong&R5-2000 (bln Rupiah)

Labour income Capital Total Total Labour
Wages, Income Total income GDP GDP income
salaries  in kind (factor (market share
cost) prices)
1975 2,853 2,393 5,245 8,097 13,342 13,686 39.3%
1980 9,491 9,044 18,535 29,976 48,511 48,913 38.2%
1985 22,904 19,537 42,441 53,176 95,617 98,407 %44.4

1990 55,738 37,049 92,787 104,570 197,357 210,867 7.0%
1993 91,479 59,484 150,963 156,458 307,420 329,77649.1%
1995 163,376 98,983 262,359 248,633 510,993 542,75551.3%
1998 168,585 109,731 278,316 700,126 978,442 989,57 28.4%
2000 397,579 244,495 642,074 725,941 1,368,015 91730 46.9%
2003 690,975 430,548 1,121,523 849,657 1,971,18M45854 56.9%
Note:Data in italics are estimated values, non-itaiitacare from the sources below.
SourcesBPS (1996: 72), BPS (1999: 27), BPS (2003: 35§ RF05: 11).

8 Collins and Bosworth (1996: 152) found an EastAsierage of 10.7%.

° The income data in the 1-O Tables only comprise shm of wages and salaries received, which is
generally estimated on the basis of Sakernas. Toeegot include in-kind incomes, particularly the
incomes of unpaid household workers. The incomehef self-employed and of household-based
ventures is included in the total operating surmfiall companies, which is not disaggregated. @sad
(1994: 481) did not account for this. Sigit (200483-104) solved this by multiplying average income
of waged employees from Sakernas with the totalbermof gainfully employed, and expressing the
total as a percentage of GDP. This yields loweolabincome shares than in the SESAME tables. In

addition, there is no correction for the fact thia¢ definitions of income varied in the different
Sakernas years (Sigit 2000b: 7-9 and 17-18).
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Table 1 indicates significant changes over timehi@ labour income share,
particularly from 51% in 1995 to a very low minimuoh 28% in 1998, when wage
rates had been eroded by a drastic inflation spikaving 1998 aside as a one-off
aberration, these shares were interpolated for -PO03, while the 2003 share was
used for 2003-07.

No indications of the income shares of labour aequital in GDP are available
before 1975. Table 1 suggests that the income shayehave been 40% before 1975,
but this low share is unlikely to have applied be tentire period 1880-1974In
addition, historical data for other countries sigjdbat these shares are likely to have
been subject to significant annual fluctuationsrauwme. The best possible solution
here is to test the sensitivity of the results sueming plausible factor income shares.
In the next section, the paper uses labour incdrages of 50% and 70%.

The data presented in this section are necessatityh, given the difficulties
in the compilation of statistical data in Indonesia past and present. These
difficulties increase the further back in time.lIStihe data are based on the best
possible available information and are reasonatibyst.

4. The proximate sour ces of economic growth

The data presented in section 3 allow the estimatidhe contribution of TFP growth
to economic growth. Table 2 reveals that the cbation of TFP growth to economic
growth has on average been very marginal durin@-E&®7, explaining between 0
and 10% of the annual average 3.6% GDP growth. Atirah economic growth can
be explained on the basis of the mobilisation gitehand labour, and improvements
in the quality of labour, although the relative haf both key production factors in
explaining growth depends on what their respeanteal income shares were.
Notably, during 1900-29, TFP growth was negativenarginal, despite the
fact that this was a period during which the copntust have experienced the impact
of a range of potentially productivity-enhancing ponted and home-grown
technologies, and institutional changes. Arguably most important technological
changes were in transport and communications arideirproduction of key export
commodities (Van der Eng 2002a: 153-54). Togeth&h wthe only 6 to 9%

9 The 1975 share of 39% seems very low, but cajitaime comprised the imputed income from the
productive use of land, most of which was ownedsimall farming households. In an economy where
agriculture was the most important single sectaeims of employment and income, as was the case
in Indonesia before the 1970s, income from lartkédy to have been relatively significant.

 Which is roughly the band in which the labour immshare in Spain fluctuated over time (Prados
and Rosés 2007: Figure 8). In the US, the labocorire share was 65% during 1800-55 and 55%
during 1855-90 (Abramovitz and David 2001: 20),gbly the same as the UK and France in the late-
19" century (Prados and Rosés 2003:13).
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contribution of TFP growth during the dynamic higtowth era of 1967-97, this
finding may be further evidence of the ‘Solow Proiility Paradox’.

Table 2: Decomposition of Economic Growth in Indsagl1881-2007

K L L

TFP

S g’ s} s} s} s}
1881-99 1.8 1.7 1.0 1.1 04
1900-29 2.6 53 1.0 1.2 -0.6
1930-32 -3.2 2.2 1.2 1.5 5.1
1933-41 3.9 1.9 1.3 1.6 2.1
1951-61 4.3 51 1.3 1.9 0.7
1962-66 04 1.6 2.3 3.3 -2.0
1967-97 6.7 8.1 2.8 4.1 0.4
1998-99 -6.5 3.1 2.1 3.6 -9.8
2000-07 5.0 3.9 2.0 3.0 1.6
1881-07 3.6 48 1.7 2.3 0.0
1881-99 50.0% 49% 30% 21%
1900-29 50.0% 100% 22% -22%
1933-41 50.0% 25% 20% 55%
1951-61 50.0% 60% 22% 17%
1967-97 45.8% 66% 28% 6%
2000-07 54.4% 35% 32% 32%
1881-07 49.0% 69% 31% 0%
1881-99 70.0% 29% 42% 28%
1900-29 70.0% 60% 31% 9%
1933-41 70.0% 15% 29% 57%
1951-61 70.0% 36% 31% 33%
1967-97 50.9% 59% 31% 9%
2000-07 54.4% 35% 32% 32%
1881-07 63.8% 49% 41% 10%

Note: The annual averages are calculated as simplegegefar each period.
SourcesSee main text.

The contributions of TFP growth to economic growilere remarkably
significant during three periods: 1933-41, 1951a6t 2000-07. Particularly 1933-41
stands out, as TFP growth explains 55% of the dramerage growth rate of 3.9%.
The common feature in these three periods is tiet all came after significant set-
backs in Indonesia’s economic development: theisciié 1930-32, the Japanese
occupation and the war of independence of 1942x48,the Asian crisis of 1997-98.
All three set-backs shocked the Indonesian econatoya change of tack. Following
1930-32, the change took the form of import-replgalevelopment strategies to off-
set the consequences of falling commodity expariiegs and later to prepare for the
impact of World War Il on Indonesia’s foreign trad€&his policy stance was
interrupted during 1942-49, but it was intensifigiier the country’s independence
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period, particularly in the face of falling commtydexport earnings after the 1951-52
Korea boom. This period of expansion ended, howevken an accumulating series
of erratic policies under President Sukarno paealythe economy after 1959, until
the regime change of 1966 that resulted in econaaicilisation and phase of rapid
growth during 1967-97 under President Soeharto.

The 1997-98 crisis also yielded a regime change andide range of
economic policy and institutional reforms aimed ragaining the high rates of
economic growth during 1967-97 (Van der Eng 206#wever, these reforms still
have to crystallise. Consequently, they have irsgdauncertainty in the country’s
business environment, which is one reason whyétes rof investment in recent years
remained relatively low. Consequently, capital ktgoowth slowed. Combined with
decreasing population and employment growth, tbissted the contribution of TFP
growth.

Table 3 compares this paper’s estimates of TFP thrawd its contribution to
economic growth in Indonesia with those of othedsts. The table shows significant
differences in the results of all studies, but ipatarly between studies 2-10 and the
estimates of Baieet al. (2006), Osada (1994), Sigit (2004) and this studly.the
studies 1-10 are all multi-country studies thatpainimal attention to the intricacies
of Indonesia’s statistical data and their consegesgifior growth accounting, it may be
necessary to accept their results with caution.

Table 3: FTP Contribution to Economic Growth in tmaésia in Various Studies
Annual averagel' FP contribution

Source Period TFP growth  to output growth
1. Baieret al (2006: 45) 1951-2000 -0.7 -37%
2. Bosworthet al.(1995: Table A2) 1960-92 0.5 17%
3. Collins and Bosworth (1996: 157) 1960-94 0.8 23%
4. Drysdale and Huang (1997: 208) 1962-90 2.1 31%
5. Lindauer and Roemer (1994: 3) 1965-90 2.7 42%
6. Ikemoto (1986: 376) 1970-80 2.4 31%
7. Young (1994: 243) 1970-85 1.2 24%
8. Kawai (1994: 384) 1970-90 15 24%
9. Sarel (1997: 29) 1978-96 1.2 25%
10. World Bank (1993: 58) 1980-90 1.6 29%
11. Osada (1994: 480) 1985-90 -2.7 -28%
12. Sigit (2004: 104-5) 1980-2000 -0.8 -15%
13. This study 1951-2007 0.1 3%

a. Assuming 60% labour income share 1951-74, utiike50% and 70% in Table 2.
Note The different results are due to differencesantfie period considered, (b) the
basic data used, (c) the ways in which the keyalées for growth accounting were
constructed, (d) variables used to account for grow
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One of the reasons for the different results inl@&bis the fact that authors
often used different data sets and/or different sviy process the data, generally
without regard for the inherent problems in the emydng data sets. For example,
several of the multi-country studies obtained otuftata from the Penn World Tables
(PWT), which in turn obtained them from the Worlérik’s World Development
Indicators However, there are many unexplained anomaliesdeet the PWT data
and the official data from BPS, Indonesia’s statstagency. For example, PWT
gives total population estimates for Indonesia24. 1 million in 1971, 154.4 million
in 1980, 188.0 million in 1990 and 224.1 million @000, while Indonesia’s
population censuses give totals of respectively4,1B847.0, 178.5 and 206.2 million.
PWT also offers GDP in international prices, evkeaugh Indonesia only featured
twice — in 1980 and 1996 — in the six benchmarkghefinternational Comparisons
Project. Hence, PWT estimated the key expenditoraponents of GDP for most
years in its Indonesian time series on the basits ghultilateral ‘shortcut approach’,
but without consideration of the degree of undéresion in Indonesia’s national
accounts data. In addition, several multi-countudies took capital stock data from
Nehru and Dhareshwar (1993), which were based amneggted investment data
obtained from the World Bank that took no accoudniralerestimation, and on highly
arbitrary assumptions, such as that of a singledgeate’ of 4% for all countries.
Baier et al. (2006) used Mitchell’'s handbooks of historicaltistics as key sources,
but without accounting for inconsistencies @rg. the national accounts data, and
simply interpolating years for which data were nmgs without due account of the
availability of other data for Indonesia.

Hence, it is difficult to check whether the diffateestimates of TFP growth
from the multi-country studies are true differences the consequences of
measurement errors and/or the assumptions undgdigta processing. For the same
reason it is not possible to explain with detad thfferences in the results of studies
1-10 and the findings of this paper. Only in theecaf Sigit (2004) is it possible to
explain the discrepancy, because Sigit over-estichedpital stock growth, which was
based on an incomplete and unpublished BPS estinvhtle he also underestimated
the share of labour income in total income by cmgntonly wage income from
Sakernas and excluding income in kind.

Several studies have estimated TFP on the ba#iie dirm-level data from the
annual survey among industrial firms in Indonesrg®ying 20 or more people. The
results are shown in Table 4. They all suggest ithahanufacturing industry TFP
growth has been modest, but significant and pasitiv
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Table 4: TFP Growth in Manufacturing Industry indionesia in Various Studies

Annual averagelFP contribution

Study Period TFP growth  to output growth
1. Aswicahyoneet al.(1996: 357) 1976-91 1.4 11%*
2. Aswicayhono and Hill (2002: 148) 1975-93 2.7 21%
3. Timmer (1999: 87-89) 1975-95 2.8 22%
4. Vial (2006: 367) 1976-96 3.5 35%*
5. Osada (1994: 184) 1985-90 3.6 22%
6. Hayashi (2005: 99, 107) 1986-96 12?3(3'\"55) f%;
7. lkhsan (2006: 3 and 12) 1988-2000 1.6 16%

* These sources do not specify output growth, whiaehthis table is calculated from
the national accounts data.
SourcesSee references.

To put the results of this paper in context, ithnecessary to note that the
results in Table 2 do not necessarily indicate tihete was no technological change in
Indonesia that contributed to long-term econommagh. One of the key reasons for
the different results shown in Table 3 is, as CH&A97: 23-26) noted, the
fundamental difficulty of measuring capital inpuand the fact that TFP is
consequently a fairly arbitrary concept. There aréeast two fundamental problems
with this paper’s calculation of TFP growth: (1l)istestimated as a residual, and (2)
the paper’s calculation assumes perfect elastdisubstitution of labour and capital.

The measurement of TFP growth as a residual méanhg EP fails to account
for the fact that some aspects of technologicahgbhanay already have been captured
in the measurement of capital stock and educatijusted employment. As capital
accumulation tends to be the main vehicle of teldgical change, much of the
technology is embodied in the stock of capital godhis fundamental issue is likely
to be significant for Indonesia in recent decadgsen the high rate of capital
accumulation since the early 1980s, as Figure &vestoHence, most of the non-
residential capital stock is of recent vintage, asdlikely to embody recent
technologies. In addition, in manufacturing indysinvestment in machinery and
equipment was predominant and sustained most afahid growth of output in that
sector (Timmer 1999: 83 and 89). While some teatgiohl change and efficiency
gains were captured in the rates of TFP growth amufacturing industry in Table 4,
other gains were most likely captured in the measundustrial capital stock. On the
other hand, as most investment outside manufagtumaustry may have been in the
form of non-residential structures, particularly@stment in public infrastructure, the
embodied efficiency gains may not have been asifEignt as was the case in
manufacturing industry.

Likewise, the measurement of education-augmenteplogment may have
captured some technological change that would wikerbe measured as part of TFP.
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After all, the significant improvement in educa@bm@ttainment explains one-third of
the 28 to 31% contribution of employment to ecorogriowth during 1967-97, as
Table 2 indicated. Several of the studies in Tabldid not adjust for changes in
educational attainment. Hence, without the eduopatidjustment, TFP growth in
Table 2 would have been higher.

For those reasons, this paper's measure of TFPtlgrewand that of other
studies as well — may be less a measure of tecfiealochange than simply an
unexplained residual that comprises a wide rangéabrs related to Indonesia’s
business environment as they impacted on the efiftgi of production. Hence, low
TFP growth during 1967-97 may rather reflect a nude of inefficiencies in
Indonesia’s economy at large that impacted nedgtioe the productivity of firms
rather than the general performance of firms. IPTgfowth was indeed positive in
manufacturing industry, as Table 4 suggests, soefiiciencies may have existed in
the non-manufacturing sectors of the economy. Thay for example have taken the
form of imperfections in particularly non-tradabg&ectors in non-manufacturing
industry and services, such as transport and conmations, and/or in labour, capital
and commodity markets, possibly related to inhigjtiregulations, the lack of
exposure to foreign competition, the dominancetatesowned enterprises, and/or the
presence of opportunities for anti-competitive vébiar.

A possible indication that TFP growth measuresrésdual is the fact that
during 2000-07 the residual became positive, erplgion average a significant 32%
of GDP growth. Of course, capital accumulation weatively low during these years,
while the growth of employment was steady. In addijt there may have been
productive overcapacity by 1999 that became mdieieitly used during 2000-07.
Still, this change may be understood as an impreveernm efficiency caused by the
many growth-enhancing, or rather inefficiency-desieg institutional changes that
recent governments introduced in Indonesia (Van Eeg 2004). For example,
deregulation and re-regulation in various ways anbd competition in previously
non-tradable sectors. Likewise, new capital markejulation imposed greater
discipline on listed firms. While these changes rhaye increased uncertainty among
foreign investors about investing in Indonesiaytheay at the same time have been
an encouragement for firms in Indonesia with a motienate knowledge of past and
current idiosyncrasies and risk in Indonesia’s hess environment, and ways to
hedge it.

Secondly, and related to the first point, availaiplewth accounting studies
implicitly assume that there is perfect elastiaifysubstitution between labour and
capital. This paper did the same in equation*{5)owever, as Rodrik (1998: 84-8)
has argued, it cannot be automatically assumedthisais the case. If, for example,

121n turn, this assumption is based on a range dérying assumptions, including perfect competition
(see section 4 below).
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economic growth and technological change had ei#hktbour-saving or a capital-
saving nature, the elasticity of substitution wobh&more than, respectively less than
1. Hence, if technological change in Indonesiagnent decades was to a degree
labour-saving and capital-absorbing, the procefishave yielded a downward bias of
the estimated rate of TFP growth. The bias mayh@aportion to the capital-labour
ratio, which indeed increased very significantly Imdonesia, as Figure 7 shows,
particularly during 1988-97, and to a lesser degtaang 1905-29 and 1970-87.
Although this point can be readily made, it is rasy to quantify its implications for
efforts to account for economic growth.

Figure 7: Capital Stock per Person Employed in Imelsia, 1880-2007 (million 2000
Rp per worker)
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4. Conclusion

This paper estimated that the residual TFP groaftey accounting for the growth of
capital stock and education-adjusted employmeng @ra average a marginal 0 to
10% during 1880-2007. It also estimated that mb&DP growth during 127 years —
50 to 70% — was explained by the growth of the tedysitock. During the 1967-97
period of rapid growth the growth of the capitabclt still explained 60 to 66% of
economic growth. As such, the paper appears ta etfpport for Krugman'’s thesis
that economic growth in East Asia was ‘perspirdficather than ‘inspiration’-based.
However, the paper noted that capital stock in medoa is likely to have
contained embodied technology, while the educatidjustment of employment is
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also likely to have captured part of the produtgigrowth that must have occurred,
particularly during the key growth periods 1900&t#l 1967-97, thus underlining the
‘Solow Productivity Paradox’. Hence, the crude nueasof residual TFP growth
offered in the paper is more likely a reflectionaofvide range of factors that impact
on economic growth, but that the paper could nobawt for in ways that have been
done in other growth accounting studies that wete & draw on a much wider range
of historical statistical data than are availalolelhdonesia.

The negative residual TFP growth during 1900-29 thedmarginally positive
TFP growth during 1967-97 may be taken as reflastiof a range of inefficiencies
that existed in the Indonesian economy at the tdaspite a range of other efficiency-
enhancing technological and institutional chandes bccurred at the same time.
Support for that suggestion was found in the faat TFP growth was significantly
positive during the three periods 1933-41, 1951a6d 2000-07 that each followed
significant economic shake-ups. During each of déhggriods, the economic
inefficiencies that had been magnified by the pdeug periods of crisis may have
been assessed, addressed and reduced through shangeonomic policies and
institutions.
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Table A.1: Gross Value Added in 17 Output Sectoftadonesia, 1880-2007 (billion 2000 Rupiah)

Food Animal. Farm Estate Fishe- Fores- Mining Manu-  Utili- Con- Trade Transport, Financial Hou- Public ~ Other Qil, Total

crops hus- cash  crops ries try factu- ties  struc- communi-  services  sing adminis-  servi- Gas

bandry crops ring tion cations tration ces

1880 12,814 4,311 693 131 1,313 376 1,806 4,443 273 6,210 373 936 5,489 982 4,443 0 44,596
81 14315 4367 817 181 1,327 455 1,676 4,488 2718 6,527 390 1,398 5,564 1,023 4,604 0 47410
82 131162 4419 716 180 1,334 409 1,536 4,513 347 6,372 415 1,397 5,417 1,065 4,542 0 45,825
83 12,506 4479 715 197 1,351 416 1,449 4,570 305 6,342 491 1,437 5,348 1,178 4,549 0 45334
84 14,471 4539 782 222 1,364 458 1,661 4,616 333 6,793 546 1,641 5,641 1,446 4,765 0 49,280
1885 15,035 4,608 784 197 1,390 448 1,453 4,701 309 6,900 626 1,707 5,705 1,426 4,852 0 50,144
86 14,547 4693 917 210 1414 515 1451 4784 354 6,954 632 1,732 5,679 1,404 4,899 0 50,187
87 14560 4,776 847 194 1,434 475 1,951 4,851 448 6,986 649 1,785 5,680 1,342 4,973 0 50,952
88 14194 4860 898 191 1,452 497 1,963 4,911 422 7,051 704 1,847 5,662 1,461 5,015 0 51,126
89 13,901 4940 888 215 1,464 503 1,754 4,954 381 7,145 848 1,896 5,659 1,469 5,036 0 51,055
1890 13,442 5039 774 212 1,501 450 1,677 5,078 418 7,058 951 1,850 5,587 1,285 5,071 0 50,393
91 13,431 5,080 960 232 1,509 544 1991 5,107 456 7,213 1,095 1,903 5,651 1,289 5,148 0 51,609
92 14982 5134 1,004 239 1,529 567 2,184 5174 403 7,445 1,154 1,779 5,808 1,161 5,294 0 53,858
93 15964 5188 809 226 1,528 472 2,174 5171 386 7,546 1,169 1,817 5,890 1,262 5,349 0 54,952
94 15390 5236 1,021 260 1,549 585 2,385 5241 485 7,670 1,218 1,876 5,892 1,481 5,426 169 55,885

1895 15928 5302 892 152 1,677 476 2,071 5,335
9 15304 5314 1,033 263 1,595 591 2,193 5397
97 15959 5335 985 299 1,622 586 2477 5489
98 15174 5356 1,046 318 1,650 622 2,659 5,583
99 16,703 5377 1,122 361 1,679 677 3,098 5679

1900 17,130 5400 1,184 364 1,707 706 4,024 5776
01 16,964 5401 1,186 351 1,728 702 3234 5848
02 15521 5405 1,362 433 1,750 819 2,687 5920
03 16,851 5411 1,340 460 1,771 821 3511 5993
04 17,444 5417 1,286 447 1,793 791 2818 6,068

348 7,699 1,310 1,980 5,907 1,659 5,500 254 56,393
494 7,795 1,386 1,976 5,904 1,670 5,548 340 56,803
543 7,853 1,485 1,756 5,947 1,234 5,632 593 57,795
590 7,915 1,577 2,010 5917 1,547 5,708 677 58,352
593 8,242 1,860 2,260 6,126 1,573 5,932 423 61,707
634 8,422 2,084 2,204 6,191 1,592 6,093 509 64,024
641 8,416 2,242 1,969 6,161 1,319 6,074 931 63,171
880 8,387 2,515 2,007 6,108 1,528 6,077 593 61,996
776 8,564 2,699 2,029 6,231 1,519 6,258 1,357 65,595
821 8727 2,881 2,183 6,307 1,684 6346 1528 66,546
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Food Anim. Farm Estate Fishe- Fores- Mining  Manu- Utili- Con- Trade Transport, Financial Hou- Public Other Qill, Total
crops hus- cash  crops ries try factu- ties struc- communi-  services sing adminis- servi- Gas
bandry  crops ring tion cations tration ces

1905 17,381 5424 1,552 463 1,816 919 2,280 6,143 5 783 8,934 3,080 2,280 6,364 1,746 6,420 1,863 67,452
06 18,540 5480 1478 488 1,837 897 2,284 6,215 6 787 9,134 3,270 2,364 6,482 1,661 6,554 1,863 69,340
07 18,397 5538 1,762 524 1,859 1,043 2518 6,288 6 1,003 9,299 3,633 2,248 6,551 1,522 6,663 2,286 71,140
08 17,903 5596 1,631 526 1,881 985 2,679 6,363 6 968 9,247 3,922 2,284 6514 1,588 6,712 2,377 71,182
09 19,734 5656 1,576 505 1,903 949 2,580 6,438 7 970 9,570 4,291 2543 6,711 1,782 6,941 2,540 74,697
1910 21,087 5716 1,707 538 1,925 1,025 3,260 6,514 8 1,237 9,997 4,786 2,743 6,928 2,052 7,236 2,540 79,300
" 21,710 5778 1,665 665 1,948 1,063 4,395 6,592 9 1,363 10,225 5,533 2,835 7,064 2,010 7,479 2,79 83,129
12 21458 5906 1,950 624 1971 1,175 4,869 6,670 10 1,537 10,343 6,087 2,755 7,125 1,876 7,639 2,547 84,543
13 22,225 6,036 1,802 628 1994 1,109 5516 6,748 12 2,019 10,611 6,560 2,909 7,261 2,498 7,893 2,625 88,446
14 22,629 6245 1,788 622 2,018 1,100 4,426 6,827 13 1,772 10,706 6,732 3,037 7,301 2,707 7,913 2,625 88,459
1915 23,303 6,346 1,741 624 2,041 1,080 3,768 6,906 14 1,914 10,831 6,673 3420 7,380 2,799 8,031 2,794 89,667
16 22,180 6,285 1,708 781 2,066 1,136 5,101 6,987 15 1,825 10,786 7,038 3434 7316 2,788 8,135 2,887 90,466
17 23235 6,231 1,528 811 2,089 1,068 3,849 7,069 16 1,745 10,801 7,167 3,562 7,372 2,932 8,199 3,048 90,722
18 24,536 6,155 1,739 828 2,090 1,172 3,458 7,072 17 2,068 11,132 7,245 3,465 7,522 2,793 8,290 2,963 92,545
19 25370 6,082 2,903 664 2,118 1,628 5,065 7,166 18 1,581 11,922 8,311 4470 7817 3,919 8,738 3,556 101,328
1920 23414 5983 2,358 747 2146 1,417 4,300 7,260 20 2,449 11,490 9,590 3414 7,664 3,549 8,647 4,066 98,516
21 21835 6,118 2445 79 2171 1471 4,401 7,347 23 2,233 11,560 10,231 3,605 7,614 4,209 8,779 3,934 98,755
22 23947 6,184 2,560 859 21198 1,561 4,728 7,435 24 2156 11,762 9,601 3,892 7,749 3,899 9,015 3,959 101,527
23 23591 6,383 2,846 901 2,224 1,710 5315 7,525 25 2,317 11,953 9,368 4279 7,790 3,638 9,115 4,609 103,588
24 24633 6,556 3,365 991 2,251 1,988 5,761 7,615 26 2,220 12,617 9,802 5192 8,034 3,705 9,463 4,749 108,968
1925 23498 7,048 3624 1,165 2,278 2,185 5330 7,707 27 2811 13,101 10,476 5132 8,126 3,986 9,657 4969 111,121
26 25511 7,354 3,749 1,093 2,306 2,238 6,589 7,801 30 3,195 13,609 11,265 5195 8,370 4,396 10,083 4928 117,710
27 26,725 7489 4046 1271 2,334 2536 6,810 7,896 33 3,618 14,192 12,570 5452 8,642 4699 10,485 6,370 125,168
28 25790 7,946 4392 1464 2,362 2,704 6,981 7,992 37 4213 14,659 13,800 5316 8,769 5212 10,699 7,450 129,784
29 24184 7,685 4390 1486 2,391 3,023 7,082 8,743 42 4882 14,966 14,802 4779 8,784 5601 10,807 9,112 132,757
1930 26,721 7,393 4,081 1,489 2420 2,259 7,016 9,900 47 4,097 15,105 14,216 4554 8813 5677 10,902 9,680 134,373
31 26,133 7,199 4,072 1503 2456 1,763 5733 9,261 48 3,041 14,232 12,860 4,398 8475 5449 10,693 8,244 125,560
32 27268 6738 3985 1435 2492 1374 3,358 8,016 45 2,563 13,329 11,974 4,457 8,264 5369 10,515 9,045 120,227
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Food  Anim. Farm Estate Fishe- Fores- Mining Manu- Utili- Con- Trade Transport, Financial Hou- Public Other Qll, Total
crops hus- cash  crops Ries try factu- ties struc- communi-  services sing adminis- servi- Gas
bandry  crops ring tion cations tration ces

33 27856 6,567 4,115 1,143 2529 1,154 3,046 8,860 43 2173 13,561 11,209 4,645 8,255 5315 10,587 9,900 120,959
34 25609 6,699 4,723 1,020 2566 1,303 3,940 9,954 41 2129 13,982 10,836 4,627 8218 5335 10,681 10,793 122,456
1935 28141 6,890 4,626 916 2,604 1,428 4,600 9,545 43 2,463 14175 9,728 4,846 8,309 5242 10,865 10,942 125,364
36 29856 6,772 4,868 986 2,642 1,587 6,186 9,602 47 2,738 14,604 10,339 5400 8512 5737 11,2710 11,604 132,749
37 29485 7927 5417 1386 2681 2025 7,771 13,262 52 3,108 17,453 11,517 5673 9,057 6,077 12,046 13,158 148,097
38 31,095 7,090 5078 1259 2,721 2,095 5469 12,531 58 3,464 16,875 12,278 5,607 9,043 6,689 12,078 13,296 146,726
39 31,235 7,326 5167 1,386 2,762 2,145 5755 12,357 65 3,942 16,778 12,286 5023 9,039 5634 12170 14,402 147472
1940 32931 7359 5317 1457 2,803 2288 8,838 14,138 90 4,284 18,114 11,920 7429 9,410 7507 12,957 14,385 161,229
41 34232 7513 5648 1516 2914 2525 10,275 15,256 94 4,032 19,065 12,980 8,353 9,686 7,799 13464 12,458 167,810
49 29799 6,967 4,211 519 2536 1,064 5,548 7,434 68 2,531 12,704 6,961 4,438 7,968 3,186 11,101 10,023 117,056
1950 27,846 7,144 7,096 552 2,370 1,568 6,168 10,262 74 2,533 14,746 8,504 5129 8,369 6,072 11,950 11,227 131,610
51 28,824 7401 8,145 696 3,093 1,523 6,316 13,101 81 3,035 16,934 9,371 4681 8,781 4435 12446 12,864 141,725
52 28,106 8,171 7,130 863 3474 1917 6,827 13,817 87 4159 17914 9,349 5336 8,936 5943 14163 14,497 150,688
53 29,706 8,022 5943 971 3,743 1,990 6511 13,845 104 3,807 17,826 10,466 5,664 9,016 5828 14,835 17,409 155,687
54 33275 8,091 7,291 973 3814 1,792 6,739 14,533 109 4690 18912 11,182 6,859 9,419 5391 15543 18,449 167,063
1955 30,669 8,980 6,863 986 4,064 1,995 6,219 15301 123 5279 19,077 12,463 6,381 9,449 4316 15720 19,944 167,830
56 31268 9,178 6,568 957 4,331 1,902 5715 16,302 127 5692 20,152 11,957 6,353 9,560 4623 16,001 21,635 172,321
57 31569 8775 6,575 970 4415 2,006 5482 16,971 128 5193 20,025 12,260 7,561 9,633 5389 16,271 26,422 179,644
58 34,556 8,641 6,173 908 4,168 1,746 4563 15,184 145 4431 19,634 11,193 7,359 9,552 5104 16,336 27,524 177,216
59 35315 9,184 7,504 912 4575 1812 4395 15352 163 4,627 20,242 12,299 7,885 9,785 5302 17,267 31,594 188,211
1960 36,686 9,242 7,613 841 4594 1984 4484 15670 163 4,627 20,681 13,646 8,185 9,951 5876 18,042 34,775 197,059
61 34,730 11,639 7,707 849 4928 2194 3914 18,279 177 5974 23,604 13,150 8,862 10,265 6,287 19,001 35924 207,485
62 38,384 11,548 8,438 806 5288 1,845 3,507 17,206 192 5037 23,435 12,442 7,534 10,280 3,119 19,460 38,388 206,908
63 33,846 11,222 8,626 820 5673 1,742 3,029 15,360 222 3,807 22,225 12,023 6,449 9,939 3,761 19,635 37,592 195,970
64 38322 11,677 7,543 841 6,023 1,251 3216 16,544 251 3,807 23,136 11,785 7,610 10,201 3,667 20,760 38,770 205,404
1965 37,219 11,602 8,379 884 6,688 646 3,196 19,027 251 4,334 24,244 12,197 7,316 10,364 3,355 21,793 40,695 212,190
66 39,810 12,125 8,172 787 7,291 805 2,828 17,388 251 4919 24,077 10,471 6,118 10,374 3417 22,673 39,336 210,844
67 36,646 10,543 8,117 784 7161 1517 2804 19,160 325 4275 24,078 9,101 5873 10,256 3,771 21153 42,792 208,356
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Food  Anim. Farm Estate Fishe- Fores- Mining Manu- Utili- Con- Trade Transport, Financial Hou- Public Other Qll, Total
crops hus- cash  crops ries try factu- ties struc- communi-  services sing adminis- servi- Gas
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68 41568 9,968 8,219 798 7,032 3903 3532 21,659 340 5154 26,417 9,436 6,237 10,717 3,543 22123 51,002 231,648
69 41279 11,056 9,031 866 7,367 4,716 3,829 23,070 444 7,028 28,167 9,321 7,138 11,027 6,403 23,000 62,851 256,595
1970 45808 11,126 8,966 917 7453 6,709 4547 30,198 444 8,785 32,990 9,964 8,413 11,748 6,635 24,640 72,270 291,612
71 46,755 9,553 8,587 1,006 7,550 8,348 4,887 30,124 444 10,542 33,313 11,182 9,233 11,921 7568 24,983 75534 301,529
72 45541 10,878 9295 1,050 7,698 10,036 5579 34,848 447 13,001 36,815 12,053 10,921 12,424 9,599 25957 91,762 337,902
73 51,93 11,040 8801 1,036 7,750 15049 6410 41,302 491 14,536 42,950 12,686 12,189 13,235 11,582 27,794 113,331 392,117
74 53554 10,740 8,838 1,183 8,107 12,643 7,839 42,349 565 16,768 43,512 12,449 11,945 13,334 13,995 28,424 116,379 402,623
1975 53,338 11,140 9,014 1,238 8433 9,750 7,476 45566 592 17,991 44,205 12,381 12,354 13,450 16,222 29,364 110,617 403,132
76 54144 11,965 9,998 1294 8,997 13,818 8,025 48,313 643 18,331 47,918 13,336 13,153 13,905 18,263 31,139 127,659 440,898
77 55012 12,386 9,837 1,398 9,536 13,365 8,759 53,052 657 21,349 50,313 15,235 14,279 14311 19,222 33,006 142,762 474,478
78 60679 12,397 10,286 1,463 9,996 15730 8,327 56,903 736 23,476 54,305 17,190 16,029 14918 21,883 35450 138,452 498,220
79 61421 12529 11,909 1,554 10,607 14,798 9,589 64,986 857 24,055 59,463 19,044 17,118 15415 27,701 37,922 134,693 523,661
1980 67,805 13,339 11,920 1,630 11,221 16,267 10,302 76,338 933 26,274 67,272 21,109 19,942 16,301 34,821 40,739 133,778 569,993
81 74306 13684 12264 1,691 11615 13983 10,249 84,095 1,076 29,599 72,312 23,732 21,625 16,923 38,108 42,788 135828 603,877
82 73350 13,304 11,193 1,908 12,119 13499 11,339 85120 1,263 31,144 72,547 24,572 22,227 16,975 36,067 43,724 112,171 582,523
83 78649 12,692 12211 1,997 13435 15187 8,859 86,992 1,350 33,063 76,909 26,856 23,176 17,443 41542 45550 105440 601,351
84 83,079 13,674 12500 2370 13,798 13,662 8231 106,176 1,394 31600 77,649 29,117 27,799 17,858 43616 48,423 113,007 643,954
1985 85251 14,734 13,705 2,718 14,763 12995 8,536 118,058 1,553 32,422 80,622 29,404 29,678 18,225 46,950 51,062 101,318 661,993
86 87,392 14,930 13,730 2,989 15605 13,575 9,451 129,025 1,849 33,148 87,019 30,593 34,226 18,848 49911 53,950 106,375 702,617
87 88,309 15271 14,330 3,004 16,206 14,785 10,109 142,713 2,128 34,543 92,956 32,363 35957 19,653 53,576 57,057 106,252 739,212
88 92282 16,001 15085 3,069 17,143 15474 10595 159,828 2,361 37,824 100,936 34,152 36,870 20,455 57,693 61,187 102,567 783,522
89 96,123 17,287 19,601 «— 18,076 15862 12,478 177,860 2,681 42,835 112,288 37,830 44166 24,047 61,074 65171 107,665 855,043
1990 97,331 18,478 21,484 «— 18,694 16,106 15,028 199,105 3,201 50,083 124,260 41,312 52,113 28,397 63,865 70,185 112,711 932,355
91 97,200 20,139 23,483 «— 20,036 16,399 18,814 220,151 3472 57,520 102,250 44,815 58,938 32415 65840 75820 123,696 980,988
92 104,141 21,490 25,077 «— 21,087 16,668 22,916 242,560 3,780 64,681 149,579 48,343 65,687 32,974 67,789 82,109 119,424 1,088,305
93 103,457 22,511 26,670 «— 22209 16,888 26,068 270,159 4,200 74,054 163,917 51,990 72,246 33,533 69,162 89,715 119,547 1,166,327
94 101,247 23,414 28,021 «— 23,342 16,978 29,695 303,555 4,727 85,056 174,995 56,328 82,250 34,888 70,067 97,819 122,644 1,255,025
1995 106,224 24,641 29,324 «— 24451 16,985 36,667 336,566 5479 96,044 188,876 61,113 93412 36,812 70972 106,354 122,645 1,356,565
96 108,465 25,889 30,634 «— 25771 17,364 42561 375581 6,226 108,300 204,005 66,419 97,428 38,965 71,873 115724 124418 1,459,622
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97 105,375 27,158 31,054 «— 27,262 19,373 45493 395304 6,996 116,269 216,238 71,073 102,943 40902 72,729 123,663 123,679 1,525,511
98 106,981 23,445 33237 «— 26874 17,868 43,982 350,095 7,179 73,882 176,292 60,323 67,953 32,774 67,404 112,395 120,681 1,321,365
99 109,643 24,813 31,661 «— 29472 16,943 45836 363,824 7,804 72,484 174,830 59,869 61,188 30,805 68,523 113,871 114,460 1,326,026
2000 111,324 25,627 31,720 «— 30,945 17,215 50,536 385,598 8,394 76,573 184,970 65,012 64,314 31,872 69,460 119,054 117,156 1,389,771
01 113,020 27,770 34,845 «— 32441 17,610 56,794 398,324 9,058 80,080 192,541 70,276 68,810 34,142 70,200 125,622 111,451 1,442,985
02 114,045 29,334 36,819 «— 33,768 17,957 60,856 421,783 9,738 84,239 199,649 76,173 70,622 37,321 70,482 133,464 108,131 1,504,381
03 120,139 30,727 38,192 «— 35900 18,118 65343 441,755 10,448 90,103 210,466 84,979 76,114 40,494 71,148 142,550 103,084 1,579,559
04 122,612 31,673 39,548 «— 37,057 17,334 61464 469,952 10,890 96,334 222,247 96,897 81,443 43998 72,324 154,419 98,636 1,656,826
2005 125,802 32,347 39,811 «— 38590 17,177 68,196 491,422 11,584 103,484 242,084 109,467 85610 47,780 73,700 166,713 96,889 1,750,656
06 129,549 33,430 41,318 — 41419 16,687 72176 514,100 12,251 112,234 257,847 124,976 87,697 51,755 76,618 179,383 95,853 1,847,293
07 134,076 34,531 42,751 «— 43,828 16,401 76,643 538,078 13,525 121,901 280,747 142,945 94,722 55819 80,778 192511 94,719 1,963,974

Sources:These estimates are based on Indonesia’s newnabtgcounts for 2000-07, following the latest 20680ision, see Van der Eng
(2005). The 2000-07 output data were linked tocddfinational accounts data for 1983-2000 prioth® 2000 revision. For 1880-1982, the
1983-2007 series, except for manufacturing indusg$0-75, were linked to output indicators follogiithe methodology outline in Van der
Eng (2002a: 168-170). The indicator for manufaciindustry 1930-75 is from Van der Eng (2008b).
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Table A2: Key data used to calculate TFP

GDP Non- Employ- Educational

(at market  residential ment attainment

prices) capital stock per person

(bln 2000 Rp) (x 1000) (years)

1880 44,596 28,279 12,483 0.04
81 47,410 29,982 12,606 0.04
82 45,825 29,038 12,732 0.04
83 45,334 28,761 12,859 0.04
84 49,280 31,144 12,988 0.05
1885 50,144 31,688 13,119 0.05
86 50,187 31,740 13,252 0.05
87 50,952 32,219 13,386 0.05
88 51,126 32,342 13,523 0.06
89 51,055 32,313 13,661 0.06
1890 50,393 31,954 13,802 0.06
91 51,609 32,692 13,944 0.06
92 53,858 34,062 14,089 0.07
93 54,952 34,718 14,236 0.07
94 55,885 35,299 14,385 0.07
1895 56,393 35,633 14,536 0.07
96 56,803 35,898 14,690 0.08
97 57,795 36,522 14,846 0.08
98 58,352 36,885 15,005 0.08
99 61,707 38,928 15,166 0.08
1900 64,024 40,348 15,330 0.09
01 63,171 39,859 15,490 0.09
02 61,996 39,176 15,652 0.09
03 65,595 41,358 15,817 0.10
04 66,546 41,951 15,985 0.10
1905 67,452 40,132 16,155 0.11
06 69,340 42,539 16,331 0.11
07 71,140 46,966 16,509 0.12
08 71,182 54,028 16,690 0.12
09 74,697 55,839 16,874 0.13
1910 79,300 59,429 17,061 0.14
11 83,129 63,050 17,241 0.15
12 84,543 67,301 17,425 0.16
13 88,446 72,625 17,611 0.17
14 88,459 81,230 17,801 0.18
1915 89,667 85,152 17,993 0.19
16 90,466 89,380 18,173 0.20
17 90,722 93,091 18,357 0.22
18 92,545 95,341 18,545 0.23
19 101,328 106,848 18,736 0.25
1920 98,516 113,971 18,931 0.26
21 98,755 125,394 19,132 0.28
22 101,527 130,061 19,338 0.29
23 103,588 133,113 19,539 0.31
24 108,968 134,922 19,744 0.33
1925 111,121 138,130 19,953 0.35
26 117,710 143,433 20,165 0.37
27 125,168 151,786 20,382 0.39
28 129,784 163,441 20,404 0.42

29



GDP Non- Employ- Educational

(at market  residential ment attainment

prices) capital stock per person

(bln 2000 Rp) (x 1000) (years)

29 132,757 177,054 20,606 0.44
1930 134,373 184,553 20,813 0.47
31 125,560 189,540 21,091 0.49
32 120,227 189,169 21,374 0.51
33 120,959 185,491 21,662 0.53
34 122,456 187,877 21,955 0.56
1935 125,364 187,856 22,259 0.58
36 132,749 190,538 22,572 0.60
37 148,097 198,642 22,907 0.62
38 146,726 207,431 23,252 0.64
39 147,472 210,340 23,604 0.66
1940 161,229 217,265 23,649 0.68
41 167,810 223,600 24,088 0.71
1949 117,056 27,912 0.82
1950 131,610 118,153 28,434 0.83
51 141,725 132,343 28,956 0.87
52 150,688 148,097 29,336 0.91
53 155,687 162,394 29,403 0.96
54 167,063 174,613 29,418 1.02
1955 167,830 182,579 29,672 1.07
56 172,321 188,874 30,056 112
57 179,644 192,459 30,498 1.16
58 177,216 193,500 31,052 1.22
59 188,211 195,280 31,612 1.29
1960 197,059 196,748 32,279 1.36
61 207,485 202,989 32,709 1.44
62 206,908 207,657 33,456 1.52
63 195,970 208,975 34,225 1.61
64 205,404 211,770 35,016 1.70
1965 212,190 214,793 35,834 1.78
66 210,844 219,273 36,672 1.87
67 208,356 220,522 37,534 1.96
68 231,648 226,003 38,430 2.05
69 256,595 232,569 39,318 213
1970 291,612 242,084 40,279 2.21
71 301,529 258,509 41,261 2.28
72 337,902 276,491 42,377 2.33
73 392,117 294,930 43,523 2.39
74 402,623 314,852 44,486 245
1975 403,132 334,791 45,726 2.52
76 440,898 354,948 47,000 2.61
77 474,478 379,037 48,310 2.70
78 498,220 407,735 49,657 2.81
79 523,661 435,857 51,041 2.92
1980 569,993 470,549 52,421 3.05
81 603,877 507,749 54,294 3.18
82 582,523 550,790 56,238 3.32
83 601,351 606,389 58,254 3.45
84 643,954 650,870 60,347 3.59
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GDP Non- Employ-  Educational

(at market residential ment attainment

prices)  capital stock per person

(bln 2000 Rp) (x 1000) (years)

1985 661,993 697,082 62,519 3.74
86 702,617 751,478 64,774 3.89
87 739,212 811,924 67,114 4.03
88 783,522 884,869 69,543 4.16
89 855,043 975,158 72,064 4.29
1990 932,355 1,095,494 74,396 442
91 980,988 1,234,740 76,137 4.55
92 1,088,305 1,375,866 77,928 4.69
93 1,166,327 1,525,889 79,768 4.82
94 1,255,025 1,702,812 81,660 4.96
1995 1,356,565 1,911,772 83,311 5.10
96 1,459,622 2,147,396 85,003 5.24
97 1,525,511 2,393,230 86,738 5.38
98 1,321,365 2,489,026 88,517 5.52
99 1,326,026 2,542,998 90,342 5.66
2000 1,389,771 2,619,245 92,528 5.78
01 1,442,985 2,705,557 93,818 5.88
02 1,504,381 2,796,309 95,738 5.97
03 1,579,559 2,879,791 97,689 6.06
04 1,656,826 2,999,576 99,665 6.14
2005 1,750,656 3,145,561 101,652 6.23
06 1,847,293 3,287,958 103,635 6.30
07 1,963,974 3,456,163 105,632 6.38

SourcesSee Table A1 and main text.
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