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Abstract
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approximations of probable average asset livesaafghsible asset retirement method are
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Capital Formation and Capital Stock in Indonesia, 1950-2007

1. Introduction

What is the stock of capital goods in Indonesia anahat extent has it contributed to the
generation of output and income in the country?séhguestions were long difficult to
answer because of the lack of good estimates dbnkgla’s capital stock. Statistics
Indonesia Badan Pusat StatistikBPS) has published Indonesia’s national accounts
annually since the 1960s, but it does not publibia estimates of capital stock. There are
crude capital stock estimates in the academicatitee, while sophisticated estimates of
capital stock were also made in recent years at BfREat Bank Indonesia (Bl), the
country’s central bank (BPS 1996; Yudamtibal. 2005). However, as will be explained
below, these estimates are imperfect. The estinat®&PS and Bl served to gauge the
degree to which the Indonesian economy suffereah fpooductive overcapacity since the
1997-98 crisis in the light of low post-crisis it economic growth. They were not made
for the purpose of times series analysis of pradtcthange and the contribution of capital
to long-term economic growth in Indonesia, anddhae no indications that this work will
be continued.

This paper builds on the capital stock estimatadevat BPS and BI. It discusses the
construction of consistent long-term estimates @is& Fixed Capital Formation (GFCF) for
1951-2007 that are disaggregated by categoriediiptive assets. The paper also explains
how these data are then combined with approximatdprobable average asset lives and a
feasible asset retirement method in a Perpetuahbovy Method to estimate Gross Fixed
Capital Stock (GFCS) in Indonesia for 1950-2008adgregated by productive assets. The
estimation process relies on informed decisionsamsdmptions, as well as underlying data
that are not necessarily entirely accurate. Througthe discussion, the paper will explain
the decisions and assumptions, as well as the amcwf the underlying data, in a
transparent manner. This will serve the purpodesiering further research and as well as
the analysis of the findings.

Section 2 discusses the relevance of capital fitoman economic growth. Section 3
considers previous research into estimating cdjpitalation and capital stock in Indonesia,
in particular the shortcomings in this researctctiSe 4 discusses briefly how in broad
terms investment was financed. Section 5 then mplhe basic steps taken to estimate
capital formation during 1951-2007. Section 6 déssrhow these estimates were then used
to estimation of capital stock during 1950-2007ctie@ 7 discusses the results of the
estimates in section 6 and compares them with ghrastimate for 1940. Section 8
concludes.



2. Relevance of the estimates: Capital formation in economic growth

A country’s capital stock comprises all durabl@roelucible, tangible, fixed goods that are
used in the production of other goods and servitkey are durable if they last for more
than one year. Capital stock includes residentidl mon-residential structures, transport
equipment, and machinery and other equipment. Ndtided are non-reproducible assets
such as natural forests, land and mineral depddgs. excluded are intangible assets such
as patents, software and property rights. The tfaadt capital stock is fixed implies that
inventories of final products and intermediate goade excluded. Military goods are also
excluded. A country’s capital stock accumulates dhre years as a consequence of annual
investments by companies and governments in tiegsassomprises. The productive use of
these assets contributes to the generation of batglincome in a country’s economy.

A low rate of investment in capital formation, sad by either limited savings or
restricted access to foreign sources of investriuents, has been identified in the literature
on economic growth as one of the main impedimeneconomic development. Especially
during the 1950s, low savings rates and low rdtegatal formation were widely regarded
as the prime bottleneck in economic developmentbésb1955: 5). At that time,
development economists such as W.W. Rostow sughéséé a sudden increase of the
Capital-Output Ratio (COR) marked an initial phasa country’s economic development,
which in the past had lifted now-developed coustoat of stagnation and into a phase of
self-sustaining economic growth during which theFCi@creased further.

Later studies indicated that now-developed coestactually offer little evidence
that the COR has moved in any specific directioeravme (Kuznets 1963; Ohkawa
1984; Le Thanh 1988). Kuznets (1964: 41) maintaitieat the contribution of the
increases in the stock of labour (unweighted byl sknd education) and capital
(reproducible and non-reproducible) to the increakeper capita income over long
periods in the major developed countries rangeg batween 15-20%, and concluded:
‘By far the major proportion in the course of madeconomic growth must be attributed
to changes in skill, education, and so on, of #iur force, or to other sources of the
large increase in productivity per man-hour combimgth the unit of material capital -
and not to any increase in inputs per head.” O#hwethors, including Kendrick (1993),
noted that improved efficiency in the use of researand the movement of resources
from less productive to more productive sectorsewaore important for sustained long-
term economic development than capital formation.

Although the contribution of capital formation ¢werall economic growth may
possibly be more limited than initially thought,ete are still good reasons to
approximate it. Particularly the process of techhahange in manufacturing tends to be
characterised by an increasing use of capital goodkee production process, because
they facilitate a sustained increase in outputvpaiker. Maddison (1991: 41) pointed out
that, even though the COR may not increase venjifgigntly, economies do devote an



increasing proportion of GDP to investment in ca@pgoods during the process of
economic development. Fast growing economies giyei@use a greater share of total
expenditure for capital formation than countriemow growth rates of output.

The role of capital formation in early phases @velopment should not be
overestimated. It is easy to see that in the @didges of development immediate changes in
the major economic sectors of developing countdesnot require large-scale capital
formation, for instance in agriculture, trade, t3a&fnd small industries. As far as historical
evidence goes, much of capital-intensive publicastfucture (roads, railways, etc.) was
developed in the course of economic developmentpnor to it. Viewed in that light, a
higher rate of capital formation is perhaps notexpndition for economic development, but
is certainly concomitant to that process.

Establishing the degree to which capital formaticontributed to long-term
economic growth depends crucially on the availgbdif both national accounts data and
estimates of capital stock. This is not the casalfacountries, including Indonesia. While
national accounts data are often available, cagiibak data that are consistent over time and
across countries are limited. Maddison (1995) sunse the development of efforts to
measure capital stock since the 1940s. Signifiadaances for individual now developed
countries, such as the USA, UK, Germany and Auajfrgieatly enhanced the quantitative
analysis of economic growth in those countriesc&ithe 1980s, the Organisation for
Economic Cooperation and Development (OECD) has Iestrumental in fostering and
standardising the estimation of capital stock acsuntries (Blades 1983, 1993; OECD
2001). Economic historians have added retrospeestienates of capital stock to facilitate
the analysis of long-term economic growth for caestsuch as The Netherlands (Gragite
al. 1995) and Spain (Prados and Rosés 2008).

Such advances largely bypassed less-developetriesuwhere the unavailability of
suitable data long prevented the consistent estimaif capital stock. Retrospective
estimates of capital stock have been made based few countries on the basis of
reconstructions of GFCF. As a consequence, lomg-estimates of capital stock are now
available fore.g.India (Sivasubramonian 2004: 134-148) and Korae(R008: 329-331),
while the statistical authorities of for exampleimand Thailand now publish estimates of
capital stock, in these cases reaching back to 4880982 respectively.

For most other less-developed countries estinwdteapital stock that take account
of all available relevant data are still not avalga Substitute indicators have been used
since the 1950s to gauge the contribution of chfitanation to economic growth. An
example is the Incremental Capital-Value Added dR@tCVAR), or the Incremental
Capital-Output Ratio or Marginal Capital-Output iBai.e. the ratio of the increase in
GFCF during a year relative to the increase in @fhg the same year. Although of some
relevance, the ICVAR can vary considerably from omar to the next, and such
fluctuations are difficult to interpret. Other skesl created their own estimates of capital
stock for the purpose of multi-country quantitatemealysis of economic growth. on the



basis of available GFCF data and arbitrary estisnatie depreciationeg.g. Nehru and
Dareshwar 1993; King and Levine 1994) While thesenmates are still widely used in
further multi-country studies of economic growthgiscussion of their results for Indonesia
below will show that these estimates are crudetlaidconsiderable caution should be take
in using them, despite the convenience of theinlability. Others also reached this
conclusion. For example, Bu (2006) has arguedttteaassumed single depreciation rates of
fixed assets in such studies are unreafistic.

National accounts do not normally include estimatiecapital stock. However, they
do include in principle key ingredients that can bsed to estimate capital stock,
particularly: (1) GFCF or investmenri),(the annual addition to the capital stokl, @nd (2)
depreciation), which according to the UN’E993 System of National Accountssists of
both (a) the annual loss of value of capital stdek to wear and tear, or aging, of capital
goods, reflecting the decline in the relative éfficy of each vintage of a capital good as it
ages, and (b) foreseen obsolescence, or the sogagitapital goods over their service life.

K, =K.+, -D, (Equation 1)

To estimate time series Kf all that is needed are an estimate of the indtiahd time series
of I andD (at constant prices), all ideally disaggregatedtypes of capital goods and
possibly by industry.

Due to the absence of wealth surveys that offeestimate of initialk in many
countries, an indirect method, the Perpetual IrargnMethod (PIM), is often used to
approximate initiaK and the growth oK. It is also the recommended method in 1883
System of National Account&part from times series df the method uses assumptions
about the productive life of different categoriéscapital goods, as well as the method of
depreciation that best approximates the typicakpatof the loss or efficiency as well as
retirement of the different categories of capitabds.

The data that inform the assumptions about cagaabls retirement are generally
collected in the form of surveys into the serviée &nd depreciation of productive assets.
However, for many countries such surveys have eehltonducted, or relevant secondary
data on which estimates of both can be based dravadable. In addition, the national
accounts do not generally offer datalandD disaggregated by types of capital goods and
industries. Consequently, multi-country studieg theated estimates of capital stock on the
basis of available GFCF data were forced to ma#rary assumptions in order to be able
to use the PIM, which necessarily made the resultsalistic where the assumptions about
initial capital stock an® deviated considerably from the actual situation.

2. At the same time, the estimated depreciatianaoafixed assets in Bu (2006) for Indonesia in-98 of
84% is unrealistic as well. It is most likely a sequence of Bu's use of company accounts during
Indonesia’s economic crisis to estimate depreaiatiddany Indonesian firms are likely to have opted f
accelerated depreciation of their assets for adomgpurposes during these years of high inflation.



3. Estimates of capital formation for Indonesia

The role of capital formation and the measuremémiapital formation in Southeast Asia
received considerable attention in the 1950s aB@sL At the time, debate indicated that the
available statistical evidence on low rates of rsgndnd capital formation was actually very
weak, due to underdeveloped national accountingegiures. It was also pointed out that
published rates of capital formation were basedwastment in equipment and buildings
and often ignored capital formation in agricultarel small-scale industriésn this respect,
the inclusion and valuation of farm structures d@smed important, because of the relative
size of the agricultural sector and the fact thaictures generally have a much higher
capital-output ratio than equipment and machinery.

In Indonesia, the need to measure capital formatiolndonesia increased in the
early 1950s, largely as part of the process of maconomic planning at the former State
Planning BureauBiro Perancang NegaraBPN), which would culminate in the first Five-
Year Plan for 1956-60. A large part of the earlykvat BPN focused on identifying ways to
spur the rate of capital formation in order to achia rate of investment that would propel
Indonesia’s ‘take-off’ into sustained economic gtiove.g. BPN 1957: 496-506, Mears
1961: 39-43). National accounting was still inigancy and information on Indonesia’s
financial system was incomplete (Reksopoetrant®19Bhe first estimates of GFCF and
depreciation for national accounting purpdsksing the 1950s were necessarily rough and
incomplete (Paauw 1960: 84-F0nports of capital goods were the core of thetimetes.
They were multiplied by a rough estimate of therdedo which such goods were produced
domestically, to which an approximation of ‘villagevestment’ was added (BPN 1957:
496-504). Depreciation was assumed to be a fixedofa3% of Net Domestic Product.

BPS was given responsibility for the compilatidmational accounts in 1960, which
included making new estimates of GFCF. The examtquiures BPS used are not known,
but the BPS estimates for 1958-59 were signifigamntiher than the estimates made at BPN
for the same yeafsBPS has since generated and published estima®&®F in current
and constant prices since 1958, which underwemraesevisions, coinciding with changes
in the benchmark years used for the calculationooistant price series: 1958-73 in 1960
prices, 1971-83 in 1973 prices, 1983-93 in 1988qsti 1988-2003 in 1993 prices, and

3. Abraham (1958, 1967), Oshima (1961), Hooley 4198967) and Ramamurti and Pedersen (1965)
discussed the statistical inaccuracies and difta®in concepts used in the estimation of GFCFcapdal
stock in Asia in the 1950s and 1960s.

4. As will be explained below, depreciation forinaal accounting purposes refers only to the sérepor
retirement of capital goods.

5. Seee.g.estimates for 1951-52 Neumark (1954: 354-55) &11%6 (BPN 1957: 496-506; Muljatno 1960:
165-66, 189). The latter are the same as in thé-E9%estimates (Joesoef 1973: p.32; ECAFE 1964:i2atle
at the successor of BPN, the Bureau of FinanceEamotiomics Biro Keuangan dan EkonopBBKE) at the
State Secretariabékretariat Negafa BKE continued work on Indonesia’s national acuswafter BPN ceased
to exist in August 1959 (Interview with Professoullyatno Sindhudarmoko, 5 February 2005).

6. For example, where BKE estimated GFCF in 1958.2tbillion Rupiah, BPS estimated 19.8 billion
Rupiah. 1958-59 from BPS (1969); 1960-68 from Sudin (1972) and BPS (1970).



2000-07 in 2000 pricesThese revisions involved a change of the benchiyeek for the
constant prices series, as well as upward revigibGsCF.

Apart from disclosures that BPS has estimated GéiCthe basis of the commodity
flow method, BPS has not formally published thecpdures it used to estimate GFCF. It
therefore remains unclear what the reasons foretrisions of GFCF and what the changes
in methodology have been. The commodity flow mettweéstimate GFCF is commonly
used in national accounts and essentially invahiiegation of output and imports of each
individual good to final consumption, GFCF, invaigs or export on the basis of direct
surveys of enterprises and administrative recédsunpublished BPS note suggests that a
more intricate method was used since 1958 (BPS)1%6%ssence, during the 1960s
imports of construction materials and machinery agdipment remained an important
component, but these data were augmented with &lrative data on the production and
use of construction materials, as well as prodndtiata of machinery and equipment from
the annual survey of manufacturing and the 1963s@erof Manufacturing to cover
production by small and medium sized firms. Simifdormation about later procedures to
estimate GFCF is not available. It is likely th&®used the results of the Input-Output (I-
O) Tables for that purpose, although the firstheke with disaggregated data on GFCF was
not published until 1977 (IDE 197%).

As a consequence of using the commodity flow ntiBPS does not distinguish
between GFCF in the public and private sectoradifition, given that BPS long estimated
household expenditure as a residual, it seemgy ltkelt GFCF by households and small
unincorporated enterprises are either not or ingpdyf included. Lastly, BPS assumed that
depreciation was a simple fixed and flat rate of &GDP?

Figure 1 shows that GFCF increased quickly fronaxarage level of 7.5% until the
mid-1960s to an average of 24% in the 1980s angh#isant average of 27% in the 1990s
until the 1997-98 crisis. It only recovered fronmsthet-back in 2007 when it reached 25%.
The comparison with data from the I-O Tables shdhat GFCF may have been
significantly underestimated in the early 1970s,Table 1 confirms for 1971, 1975 and
1980. Table 2 reveals that most of GFCF accordingdth sources was for structures,
machinery and equipment, and transport equipment.

4. Thefinancing of capital formation in Indonesia
How was GFCF financed? Indonesia’s published natiancounts do not offer details on

this, but a rough indication can be given base@&guation 2. The equation specifies that
GFCF () equals the sum of domestic savings by houselasidsprivate companieSt©),

7. Indonesia’s national accounts do not use chiakinlg in the estimation of deflators.

8. The first 1969 I-O Table was published in 19T8kfas-Kyodai 1973), but BPS was not formally
involved in its creation.

9. Although the implicit depreciation rate during6D-1983 was 6.5%. Neumark (1954) also assumed 5%,
while BPN/BKE assumed 3% in the 1950s (Muljatno @:9654).



government savingsf) including savings by state-owned enterpriseseraat borrowing
for private investment®{) and net foreign investmerf)(

|, =SSP+ X +S°+ F (Equation 2)

Domestic savings are normally an important soafdmance. They take the form of
liquid assets such as bank deposits, purchasésuassand bonds, or relatively liquid assets
such as gold, jewellery and collectibles, or légsidl assets such as land, livestock, durables
and real estate. A developed financial system setlie purpose of mobilising and
concentrating savings in the form of liquid assBtsst-war statistical information on the
activities of financial institutions was long incphate, as it excluded small financial firms
and non-bank financial firms. Still, savings amddideposits in the formal financial system
were only 0.5 to 0.8% of GDP during 1953-57 (Rekstfanto 1960: 14-16).

Table 3 shows estimates of the contribution ofntiaén sources of savings to GFCF,
expressed as a percentage of GDP in current phicabsence of detailed information, total
government investment was estimated at one-thi@F@F° This would have been largely
in infrastructure and financed on the basis of guwent savings and foreign aid and
borrowing. Bank Indonesia exerted strict contratroindonesia’s capital account until the
early 1990s and most foreign borrowing was goventrgaaranteed, and most of it used
for investment purposes rather than to financesatigovernment expenditure. This item is
therefore grouped together with government sawunich is the remainder.

Private foreign direct and portfolio investmeng am balance of payments basis.
Foreign direct investment (excluding re-investedniegs of foreign-owned firms in
Indonesia) and portfolio investment in Indonesf@ivate enterprise were both low during
the 1950s and 1960s, increased during the 197@spamicularly the early 1990s in the
wake of the lifting of restrictions on foreign irstment. Foreign investment turned negative
in the wake of the 1997-98 economic crisis, wheaifm investors called in their short-term
loans to Indonesian firms and divested their sharésdonesian companies. Some foreign
firms sold their assets in Indonesia and departed.

Table 3 confirms that domestic savings have blenntost important source to
finance GFCF. Term and savings deposits are thesitemat all financial institutions that
reported to Bank Indonesia, the coverage of whmproved over time. Bank deposits
remained very low during the 1960s, but rose tavarage of 35% of GDP since 1990. This
confirms that in the 1950s and 1960s saving irffaha of bank deposits was very low and
that most savings took other forms of which no caghpnsive records exist. Indonesia’s
equity market was very small in the 1950s. In teohsarket capitalisation, it remained
modest up to the mid-1990s. It is not known whatpprtion of credit extended by the

10. The only estimates of public capital formateme for 1981-99 (Everhart and Sumlinski 2003). They
suggest an average share of 34% public investrrent1951-59, BPN/BKE data showed a 32% average
share of public investment (Joesoef 1973: p.32)tHisimost likely underestimated private secteesiment.



formal financial sector on the basis of receivepodés and own capital was used to finance
investment rather than current operations and imes# in inventories. The banking sector
was from the late-1950s until the early 1990s damath by state-owned banks that
concentrated on lending to state-owned enterprisés.therefore likely that — as in the
1950s (Paauw 1960: 94-100) — GFCF by private fimas largely in two forms: (a)
household savings for investment in small-scalerprises; (b) reinvested past and current
earnings for other firms. The negative net savings by households and coegahbwn in
Table 3 since 1990 can be understood as a consexjaéthe deregulation and subsequent
development of the financial sector since the 1880s (Cole and Slade 1996). Increased
competition in the financial sector may have enkdribe attractiveness of time and savings
deposits. On a net basis, private firms thus staatelraw more on borrowing from financial
institutions rather than reinvested earnings tarfoe their investments.

5. Estimates of capital stock for Indonesia

Unlike other countries, a wealth survey on whicpited stock estimates could be based
does not exist for IndonesiaThe usefulness of wealth surveys can be queriedhto
purpose of quantitative studies of economic growttause they tend not to correct the
value of capital goods for the lower productive a@ty of older vintages. Still, it is
generally useful to use the results of such sur@sya comparator for the results of other
approaches, such as the Pldlg(Prados and Rosés 2008: 10-11), particularly whegeth
results are based on approximated historical GFE&: d

The BPS estimates of capital formation in congpaices have been used to estimate
capital stock. Sundrum (1986: 55, 68) was the fosise GFCF and depreciation from the
national accounts to extrapolate a rough guesstalfriet capital stock in 1960 to generate a
net capital stock series for 1960-81 in 1973 prices

Keuning (1988, 1991) offered an intricate estioratiprocedure. He estimated
aggregate GFCF for three types of capital goodsiosires, imported and domestically
produced machinery) during 1953-85 by linking daten the national accounts and other
sources and scaling them up to match the 1971 &RleTand the 1975 and 1980 Social
Accounting Matrices. He estimated Gross Value Ad8®A) for 22 industries during
1953-80 in a similar way and then used the 1980Table to achieve an allocation of
GFCF during 1975-85 to 22 industries. Combining @ CF and GVA estimates yielded
ICVARSs for 1975-80, which Keuning then combinedhwihe estimates of GVA in 1980

11. This was also the main way in which privatelyned foreign companies in colonial Indonesia were
financed. Van der Eng (1998: 309) estimated th&¢adt two-thirds of foreign-owned assets in 1938 h
beeen financed with re-invested profits during :82G8.

12. Since 1948, the Financial Audit BoaBh@lan Pemeriksa Keuangaand its predecessors estimated the
book value of government-owned assets (structpnasljc works, state-owned companies, military asset
etc.) in Indonesia (Teulings 1953: 186). Howevettydhe results of the 1949 survey have been poddis
see Ek (1950).



prices to estimate GFCF in 1980 prices for 22 itrcessby three types of capital goods for
1953-85. These he then used to estimate GFCS T&-89 on the basis of a PIM.

While intricate and ingenious, Keuning’s studyutesd in COR estimates for the
whole economy that were high in retrospect: 2.2975, rising to 2.8 in 1985. Extrapolation
of Keuning’'s GFCS estimates on the basis of tolRCE and depreciation from the national
accounts resulted in an implausible COR of overby.9999 (Van der Eng 2002: 148-52,
174-75). Even after correcting GDP before 200GHerdegree of underestimation found in
the 2000 revision of Indonesia’s national accoxtmn der Eng 2005), the COR remains
implausibly high. Keuning’s methodology may havee@stimated GFCS, either because
his assumed productive life of assets (45 yearsdostruction and 22.5 years for machinery
and equipment) was too long or possibly also bechis1975-85 ICVARs and therefore
his estimates of 1953-85 GFCF and of GFCS weréitgio

As part of their multi-country studies, Nehru dbdreshwar (1993) and King and
Levine (1994) used data on GFCF in Indonesia redolty international agencies to
construct estimates of capital stock in constaiteprusing a PIM approach, while others
have used these estimates to extend them to kedes,§.g. Collins and Bosworth (1996).
None of them took account of inconsistencies arditiderestimation in these GFCF data,
while their assumptions about the average serifecefl capital goods were largely arbitrary.
The resulting capital stock estimates should toeedbe treated with considerable caution.

BPS and Bank Indonesia made elaborate estimatesajpital stock. In an
unpublished study, BPS estimated gross and ned ftepital stock in current and 1993
prices for 1980-94 (BPS 1996, 1997). The methodolmmnsisted of first disaggregating
GFCF from the national accounts into the relevategories of capital goods identified in
the 1980, 1985 and 1990 I-O Tables, interpolatadrikese benchmark years and then using
a PIM and assumptions about the average serve®flitapital goods and the retirement
function of these goods to estimate GFCS. Howelwgz,to the very short time span of the
GFCF, the fact that the study did not use an Ini#gpital stock in 1980, and the chosen
method of depreciation, the implicit rate of depaon was too high in 1981 and too low in
1994, and the result not usable.

Sigit (2004: 101-103, 124-125) considered this B&$rt for his study into Total
Factor Productivity growth in Indonesia, but dedidmgainst using it. He used existing
GFCF series for 1960-2000, albeit corrected forsstency and underestimation, to
estimate total GFCS in 1993 prices for 1975-200@henbasis of a PIM. He assumed an
average service life of productive assets of 15syaad depreciation to be 3%. He then
allocated GFCS to 9 economic sectors on the basiBRS (1996) for 1980-1994,
extrapolating 1995-2000 on the basis of regressidhe resulting sectoral estimates of
GFCS are necessarily crude.

A research team at Bank Indonesia estimated gnadsnet fixed capital stock in
1993 prices for 1960-2002 (Wicaksono 2002; Wicaksamd Ariantoro 2003; Yudangd al.
2005). It used a similar approach as BPS, but deduesults from the 1995 and 2000 I-O



Tables. The team interpolated the GFCF benchmaatsyfeom the I-O Tables to obtain a
new time series of GFCF for 29 capital goods duti®80-2000. It then apportioned GFCF
to 9 categories of capital goods and to 10 econgsttors on the basis of the I-O tables to
generate disaggregated GFCF data in current prides.current price series were then
combined with assumptions of average life of 9 tehgoods and assumptions about their
retirement, in order to produce estimates of chgiteck in current prices. Wholesale price
indices for the 9 different categories were thexdusr deflation and the creation of series in
constant 1993 prices. As the longest time sparssdta was assumed to be 20 years (for
buildings), the first ‘complete’ estimate of capittock was for 1999. That year was
extrapolated on the basis of a ‘gross-up’ methicgt, for 1980-1998 and then for 1960-1979.
These Bank Indonesia estimates offer a viable adetbgy, although they still

contain a few shortcomings, such as:

1. Underestimation of GFCF. Saleh (1997: 4) noted thetBPS estimates of GFCF are
incomplete, as they only cover the acquisition ofmdstically produced new capital
goods and new and used imported capital goodsegdiinated on the basis of the
commodity flow method). Estimates of GFCF therefexelude investment in cultivated
assets, particularly in agriculture, such as peatrotops and livestock® They also
exclude new investment for the improvement of exgsaissets (such as roads and other
existing infrastructure). Nor is the disposal opital goods through exporte.§. ships
and aeroplanes) accounted for. Another problehmisthe use of various materials in the
construction industry, such as steel and electaqaipment, is not fully accounted for
(Rachman 2004: 2, 4).

2. 1980 starting point. The choice of 1980 as thetistapoint for the study ignores
information available from the 1971 and 1975 I-MI€&a.

3. Methods. The ‘gross-up’ method and the methods tsealocate GFCF to types of
capital goods and to economic sectors are not uigamisly explained and are therefore
not immediately replicable.

4. Average asset life. Estimates of average asset liere obtained from BPS, which in
turn attained them from Decrees of the MinisteFfance of Indonesia (N0.961/1983
and 826/1984 on taxation) containing allowable saté depreciation for accounting
purposes for broad asset groups (BPS 1996: 3, 5; B#®7: 3)* The experience of

13. Hooley (1967: 202) already noted this as aoasriomission in GFCS estimates in less-developed
countries. The coverage of investment in livestieckhcomplete in the I-O Tables and non-existenthim
national accounts. Investment in perennials isaoakred at all. A major prerequisite for the analyaf
long-term economic growth in Indonesia would be esémation of capital formation and capital stack
agriculture, given the prominence of the agric@tuoutput in the economy until the 1970s. Possible
methodologies are outlined in Shukla (1965) and N@n§2006).

14. The Indonesian government simplified its tagtesn in 1984 (with further changes in 1995 and 2000
with Law No0.7/1983, which gave depreciation ratstuildings and 4 asset groups by useful life (&lpp
2003: 20-21, 157-158). Further regulatiorsy(N0.961/KMK.04/1983) interpreted these rules. Tatedt
regulation, Decree of the Minister of Finandeeputusan Menteri KeuangpiNo.138/KMK.03/2002,
specified a range of specific assets in each detdegroups. Neither the Indonesian accountinglatals
issued by the Indonesian Institute of Accountamsrifyataan Standar Akuntansi Keuang@SAK),
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other countries has indicated that tax office em@® of depreciation do not always
resemble true asset lives (®eg.Lutzel 1977: 69; Blades 1983: 5; OECD 2001: 47-48)
Indonesia is not likely to be an exception. Fornegle, the Indonesian taxation rules
allow companies in capital-intensive industrieetoploy accelerated depreciation rates
relative to other countries (Gordon 1998: 25). adlthe average asset lives used by BPS
and Bank Indonesia are very low compared to thoésgher countries (see.g. Blades
1993). Consequently, both may have underestimaigitht stock.

While it cannot take account of the first pointsthaper will address the issues raised under

points 2-3 in the next section.

6. New estimates of Capital Formation and Capital Stock

Having discussed the available data and estimatesdtions 3 and 5, this paper will now
present new estimates of GFCF in 2000 prices 6207, which will be apportioned to
28 types of capital goods on the basis of the labl8s. Assumptions about asset lives and a
simple PIM will then be used to aggregate the GFd#fa and estimate GFCS.
Unfortunately it is not possible to apportion GF&lso to key sectors. While the published
I-O Tables specify the economic sector deliverhmg different types of capital goods, they
do not identify the economic sector for which thepital goods are destined. Unlike
Keuning (1988, 1991), BPS (1996) and Yudaettal. (2005), we did not have access to the
unpublished I-O data that would have identifieddbstination.

6.1 Re-estimating Gross Fixed Capital Formation, 1951-2007

The following steps were taken to re-estimate GFCF:

a. Creation of a (single) GFCF price index by linkthe implicit deflators of GFCF from
the national accounts for 1951-58, 1958-71, 19711883-88, 1988-2000 and 2000-07
to form a new price index with 2000 = 100 for 198107.

b. Interpolation of total GFCF from the benchmagang of the I-O Tables for 1971, 1975,
1980, 1985, 1990, 1995 and 2000 with growth rat&SKCF in current prices from the
national accounts in order to correct for undemegion of GFCF in the national
accounts, particularly in 1971, 1975 and 1980, @slél 1 showedf This yields a new
time series of total GFCF 1971-2000 in currentgwic

c. Deflation of total GFCF with the GFCF price irdeom step a. to form a new time
series of total GFCF 1971-2000 in 2000 prices.

particularly No.46Standar Akuntansi Pajak Penghasijanor the Indonesian public service accounting
standardsQtandar Akuntansi Pemerintahan Peryataparticularly No.07Tentang Akuntansi Aset Tejap
propose depreciation rates for specific types eéiss The first set of standards has no legal gliognso
that there is no legal obligation on companiesaitofv them. However, a cursory check of the finahci
statements of some major public companies in Insiarmuggests that they follow the tax rates.

15. The 1969 I-O Table was not used, because halidffer a comparable breakdown of GFCF.
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d. Extrapolation of total GFCF in 2000 prices f@&51-70 with growth rates of GFCF in
constant prices from the national accounts for IBb6&nd from Joesoef (1973: 32) for
1951-58, to create a series of total GFCF 1951-200@nstant 2000 prices.

e. GFCF was apportioned to 28 categories of cagdats for 1971-2000 by using the
interpolated shares shown in Table 4 for the beackngears of the I-O Tables and
GFCF from step d. Table 4 shows that most GFCHnvidee form of structures. Its share
increased from 53% in 1971 to 76% in 2000. To #keiment of the share of machinery
and equipment which decreased from 41% to 21%.

f. Extrapolation for 1958-70 of the total of cateégs 7-20 and 21-26 on the basis of GFCF
in 1960 prices in ‘construction and works’ and ‘imiaery and equipment’ from BPS
(1969), Sudirman (1972), BPS (1970), Dongeal. (1973: 212). Deduction of these two
groups from the GFCF series for 1958-70 from datex the group ‘other’. The results
were then allocated to individual categories irs¢h@ groups, on the basis of their 1971
shares shown in Table 4.

g. Extrapolation of 1951-57 CFCF from d. by usl®%8 shares of the 28 categories from f.

h. Extrapolation for 2000-07 GFCF in the 4 groupsapital goods shown in Table 2 from
CEIC Asia Database, apportioned to 28 categorid¢sert groups on the basis of their
2000 shares in Table 4.

The results are included in Appendix Table A.leylare summarised in Figure 2,
which shows that GFCF quadrupled from the mid-19&0she mid-1980s, and then
guadrupled again to the mid-1990s. The 1997-98iscasd its aftermath caused a
considerable fall in GFCF, although the trough @99 was still at a level comparable to
1991. GFCF recovered to 1997 levels in 2007. Tleetddso indicates that the trend was
largely driven by non-residential capital stockitisalarly non-residential structures.

6.2 Estimating Gross Fixed Capital Stock, 1950-2007

The estimates of GFCF in Appendix Table A.1 areduseestimate capital stock on the
basis of a PIM, as recommended in the UN93 System of National Accounithis can
take the form of Gross Fixed Capital Stock (GFC&9ror Net Fixed Capital Stock{) in
constant prices, as shown in Equations 3 and 4.

L
K =K&+1 —R =2 (15 xr(j) (Equation 3)
i=0
L
KtN = KtTl+ L -R-V, = Z( I'Ej xr(j)xv(})) (Equation 4)
j=0
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The difference between both is in the disaggregatib depreciation into (a) foreseen
obsolescence, or the retirement of capital goBji®Ver their service lifel() so that only a
proportion remains of each vintage ¢f a capital good in a given year, and (b) theuah
loss of value of capital stock due to wear and, i@aaging, of capital goods, reflecting the
decline in the relative efficiency of each vintagk a capital good as it ages, or the
conventional definition of depreciation for accangtpurposes\). In addition,r(j) is the
retirement function and()) is the depreciation function.

To analyse economic growtk® it is the most appropriate concept to use, asspmin
that repair and maintenance compensate for weateandintil the end of the service life of
a capital good. It is arguably less appropriatetfis purpose to estimaké' and account for
the decline of asset efficiency with a¢€'is a useful concept for the purpose of surveying a
country’s national wealth, as it takes accounhefage composition of different categories
of capital goods. It is certainly appropriate fompany and tax accounting purposes where
depreciation records the loss of the value of asssed for production purposes to
approximate the ‘fair value’ of assets. Howeverewlkepreciation is faster (for instance for
reasons of taxation) than the actual efficiencylide®f capital goods, the net fixed capital
concept is likely to understate the capital stockialy employed for production purposes.
In addition, there is no conclusive evidence ofrtite of efficiency decline of capital goods,
while the rates of depreciation used for accourding taxation purposes in Indonesia seem
high, as mentioned above in Section 5.

To estimatek®, or GFCS, we need indications of the average ceiifie of the
different categories of capital goods, as well asoser(j). Table 5 summarises the
available information on average asset lives inohasia. As noted in section 5, the
information for Indonesia used in the BPS and Blmdonesia studies is largely based on
taxation data. To indicate that these estimateshmaagther low, estimates of the service life
of assets used in the calculation of capital stot¢ke India, Japan and the USA are included
in Table 5. Particularly the 20 years assumed dmistructions in Indonesia appears to be
quite low.

As far as available, estimates of asset servies lidiffer considerably across
countries (Blades 1983: 12-15, Blades 1993: 133¢h differences seriously impair inter-
country comparisons of capital stock, as Maddid@®%) argued. It led him to re-estimate
capital stock in several countries using USA-bastaddardised asset lives of 39 years for
‘non-residential structures’ and 14 years for ‘maely and equipment’. The choice of
standardised asset lives may in principle fadditabmparison, but where different asset
lives across countries reflect actual observatainfiese asset lives standardise asset lives
would introduce an element of arbitrariness.

There are no historical data on the asset livggaductive assets in Indonesia. To
accommodate the 28 asset categories, this studyauseage asset lives shown in Table 5,
which are based on asset lives identified in theerdetailed studies for the USA, Japan and
India. The asset lives used here are generallyehitffan those used in the BPS and Bank
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Indonesia studies. It is possible to assume thatawerage service life of particular
categories of productive assets in Indonesia clthoger time. They may have decreased,
as has been the experience for other countried¢Bld983: 16; Blades 1993: 25-30; OECD
2001: 50-51). Indeed, casual impressions may stdigat public structures in Indonesia
such as railway stations and irrigation structimg in the past may have lasted longer than
those built in recent decades, although that atgmemds crucially on whether regular
maintenance work was carried out. However, then® iway to generalise such impressions.

Little with general validity is known about thetaal retirement of capital goods by
companies in Indonesia during their service lifeveal possible retirement patterns can be
assumed. One is the ‘one-hoss shay’ or simultanexiisnethod whereby a capital good
delivers the same services for each vintage asdrapped at the end of its service life.
While anecdotal evidence may suggest that camtadg have been kept productive for long
periods in Indonesia, it is unlikely that this wabdlave applied to all capital goods or all
vintages. It is more likely to assume a rate afeetent. Different patterns can be assumed,
such as straight line retirement, which reducestibek of a vintage of a capital good by the
same amount each year, or geometric retirementhwieduces the stock of a vintage of a
capital good by the same rate each year, untilateremaining vintage is at the end of its
service life (Blades 1983: 17-21; Blades 1993: @8QECD 2001: 53-58. Comparisons of
the different methods of retirement indicated thaxcept for the simultaneous exit pattern
— GFCS estimates are relatively insensitive tar¢tieement pattern used (Blades 1983: 27,
O’Mahony 1996; Yudantet al. 2005: 186-87). For the sake of simplicity, we adeear
retirement functiorr(j) as shown in Equation 5 for all capital goods inageet category.
This implies that equal amounts of the value ofapital stock of a given vintage are
deducted from the capital stock for every year tili maximum service life of an asset has
been reached.

r(j) =(L—EJ) with 0< j<L (Equation 5)

The disaggregated annual estimates of GFCF, ceabiuith average asset lives and
the method of depreciation for national accounpagposes allow the estimation of GFCS
on the basis of a PIM. The results are containégppendix Table A.2 and are summarised
in Figure 3. As the longest lifespan of our asseegories is 40 years, the first ‘complete’
estimates of GFCS are for 1990. The chart shovigitirang 1990-97 GFCS doubled before
the rate of growth slowed following the 1997-98siwi The chart also indicates that the
trend was largely driven by non-residential capgédck, particularly non-residential
structures, as Figure 2 already suggested. Figooaf#fms these impressions. During 1971-
97, growth of total GFCS has on average been 10%sqa&, broadly in line with the trend
in the category non-residential structures, ratmam machinery and equipment.
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Figure 5 shows the shares of the main categori€-GS. It indicates that the share
of non-residential structures increased signifigesince the early 1990s. This was in part a
consequence of the growth of this category in GFCF.

Figure 6 shows the implicit rate of depreciatiaaapercentage of GDP resulting
from the retirement of productive assets duringy thervice life. It is clear that the total rate
of depreciation after 1990 exceeds the implicit E®e of depreciation in the national
accounts during 1983-2007 by far. Most of the dapt®n is driven by non-residential
capital stock, comprising both non-residentialdtites and machinery and equipment. It is
likely that the rate of depreciation was highemtlthe 5% of GDP used by BPS. In the
absence of detailed capital stock data, BPS mehsueeconsumption of fixed capital stock
on the basis of an assumed rate, as was the cageeircountries. However, advances in the
measurement of capital stock have led to more aotisted estimates that often exceeded
the previously assumed rates. Consequently, thenahtaccounts of developed countries
now estimate the consumption of fixed capital stookthe basis of capital stock estimates
that are PIM-based. For example, in Australia nasv estimated to be 15 to 16% of GDP
(ABS 2007) and in the USA no less than 16 to 20% DP (BEA 2008).

Figure 7 shows the Capital-Output Ratio for 19802that is a consequence of the
calculations outlined above, as well as two CORH #Hre the result of the backward
extrapolation of total GFCS from 1990 on the ba§iSFCF and two assumptions about the
rate of retirement of productive assets (5%, wicthe 1983-2007 implicit rate from the
national accounts, and 7.6%, which approximates 119@0 implicit depreciation rate)
according to Equation 6.

KS, =K =1, +pV, (Equation 6)

WherebyK® = GFCS| = GFCFp = rate of depreciation (or rather retirement afdoictive
assets) as % of GDP, alfd= GDP (all in constant prices). Figure 7 showg tha COR
based on the assumption that 5% follows the COR based on GFCS estimated above
which we know is incomplete until 1990. Hence, @@R based on the assumption {hat
7.6% is likely to be more realistic. It shows adyral decline during 1950-67, which reflects
the fact that the growth of GDP was low at 2.8% year and GFCF modest. This was
followed by a rapid decline during 1967-73 and isédign during 1973-81, a period when
economic growth accelerated to 7.8% per year, highten the growth of GFCF. During
1981-97 the COR increased quickly from 1.0 to 919897 as the growth of GFCF
outpaced that of GDP. The COR jumped to 2.3 in 1889to the fall in GDP in the wake of
the 1997-98 crisis.

The increase in the COR since 1981 can be integpras a consequence of
accelerated structural change away from agriculimreards greater economic dependence
on production, income and employment in more chpitansive exploits, particularly
manufacturing industry. The share of agriculturetotal GDP in current prices, with
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presumably a lower COR than in the industrial sealecreased continuously from an

average of 35% in the 1960s to 12% in 1997. Intamidithe share of industrial production

increased from a lowly 15% during the 1960s to 4694997, which suggests that new
investment in manufacturing industry is likely tavie contributed to the increase in the
COR. In addition, particularly during the 1990sg tirowth of the share of investment in

non-residential structures shown in Table 4 maicatd overinvestment in sectors that were
able to absorb such investment rapidly, particylarlreal estate business services, retail
trade and hotelS.

Figure 8 compares the COR estimated in this par the COR estimates for
Indonesia from other studies. It is clear thattehds are of similar proportions to our
estimates, ignoring the very low levels in the BRS996) estimates for 1980-91, which is
due to the ‘build up’ of aggregated GFCF from thst finstalment’ in 1980. The Bank
Indonesia (BI) estimates are significantly loweaarttours, which is largely due to the shorter
asset lives used in the Bank Indonesia study (séeT), particularly for structures. The
estimates of Dasgupta et al. (2003) and Yoshiol@0ZpP seem unrealistic, while the
discrepancies between our estimates and thosenai8u (1986), Keuning (1988, 1991) -
and by implication Van der Eng (2002) — and Sigi®q4) are due to the differences in
methodologies outlined above. The significant ddfeees between our estimates and those
of Nehru and Darashvar (1993) and King and Levit@94) are difficult to explain in
absence of detailed information about data sowandsestimation procedures for Indonesia
in these studies. But it clear that the signifibadifferent trends in the COR suggest that
caution is appropriate when using the capital stdata fro these studies, at least for
Indonesia.

How plausible are the COR estimates shown in Ei@# A possible plausibility
check is through comparison with COR estimates amintries at a similar level of
development. Snodgrass (1966: 68, 75) estimate@€ @R for Malaya to be 1.4 to 1.7 in
1954 and 1.8 t01.9 in 1963. Chou (1966: 73) sugdestCOR of 2 for Malaya (including
Singapore) in the early 1950s, while Abraham and(@369: 52) estimated an average 1.45
for 1960-66 for West-Malaysia. These estimatesalirbroadly comparable to this study’s
estimates shown in Figures 7 and 8.

A major problem with COR estimates of differenunties is that their data on
capital formation and capital stock are based dferdnt definitions and methods of
calculation. Maddison (1995) offered estimates BfOS based on average asset lives that
are to an extent comparable to the averages inptger (generally 30-40 years for
structures and 10-16 years for machinery and eqnpmFigure 9 compares our estimates
of the non-residential COR with those of MaddisonJapan, UK and USA, and with data
for India and Australia, which also used comparasset lives. Figure 9 suggests that the

16. We cannot be definite about this suggestionatrge the output of capital goods by industry sesto
identified (at producer and purchaser’s priceghanl-O Tables, but not the allocation by industegtor of
the produced capital goods.
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estimates of capital stock in Indonesia relativ&RP were comparable with those for other
countries in the 1950s, particularly Japan andalnthe COR was around 0.8 in the 1970s,
which is quite low in international perspectiveiritreased to internationally comparable
levels during the 1980s and 1990s, which suggbkatsour estimates of GFCS are not too
low for those decades.

Even so, Indonesia is still a less-developed eguwmbere the contribution of manu-
facturing industry in GDP has increased, but wieetarge part of that sector is still more
labour-intensive than capital-intensive, and wlaggeculture and services with low capital-
output ratios are still significant. Consequeniiiglonesia’s COR in 1998-99 of 2.5 to 3 and
higher for total GFCS in Figure 8 and 2.5 for nesidential GFCS in Figure 9 appear to be
very high, even though the 1998-99 spike in bottRE@as not a consequence of a sudden
increase of GFCS, but rather a significant falbiDP following the 1997-98 monetary crisis.
The high COR in 1998-99 suggests considerable utiliation of productive capacity,
particularly in the form of structures rather thaachinery and equipment, and therefore
overinvestment in earlier years.

A curious aspect in Figures 8 and 9 is that Inda'e COR increased significantly
from 1980 onward, akin to India during 1950-80, #ailsa during 1960-83, Japan during
1960-91 and the UK during 1955-82, but very differeom the USA during 1950-91. It is
surprising to find such a significant increase atith early stage in Indonesia’s economic
development process. During this stage there shstilldbe significant opportunities to
absorb technology and improve productivity in orttersustain economic growth, rather
than rely increasingly on the mobilisation of inweent capital for this purpose. Kosai
(2005) discussed this phenomenon in the case ahJapguing that Japan left the growth
trajectory led by technological development andipotivity growth in the 1970s in favour
of growth led by capital mobilisation. This processtinued during the 1990s, with Japan
reaching a COR of 4.0 in 2003, compared with 21BéUSA and 1.7 in the UK (Maddison
2007: 305, 385). While capital accumulation in Inésia appears to have followed a similar
path as Japan during the early 1990s, that developoiearly came to an end in 1998.
During the 1997-98 crisis GFCF contracted substtytiwhich implies that producers were
forced to seek ways to enhance the productive tisgisting capital goods (Ishihara and
Marks 2005), rather than seek finance for new itvests.

7. Comparison with 1940
No official estimates of GFCF exist for the yeaefdoe World War 11, except for a 1938

estimate made by the Dutch Central Bureau of 8tatief f272 million, or 8.1% of GDP
(CBS 1948)"" This is comparable to the rate of investment @ 1850s in Figure 1.

17. That is, f42 million investment by Indonesiam§ and f225 million by foreign-owned firms (CBS
1948). 5 million was added as government investimepublic infrastructure in 1938 (CEI3 1977).
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The only known estimate of pre-war total capitatkt including buildings, suggests
a total off10,150 million in 1940 (Sitsen 1943: 12). The sewtoes not specify the basis of
the calculations but it seems that the author aliged interest and dividend information to
estimate ‘so-called commercial capital’, which exigds investment in ‘irrigation works,
highways and bridges, dwellings and harbour wosts, as well as ‘land values and
national debts’. The estimate compares to an adeteduinvestment of4.9 billion in the
productive assets of foreign-owned and governmatergrises only during 1910-39, or
roughly f6 billion during 1880-1939 (both without depreaatior correction for inflation,
CEI3 1977: 25). Ek (1950) offers data on the valuigovernment-owned assets (structures,
public works, state-owned companies, military asstt) in 1949 0ff6.25 billion. This
would bef1.84 billion in 1940, assuming that prices incredsga factor of 34.

Little is known about the total damage that Inckieis capital stock sustained during
the Japanese occupation and the war of independertbe 1940s. In 1946 the colonial
government intended to record this damage for tirpgse of claiming reparations from
Japan, but these plans never came to fruition (K&QD6: 61-63). Fruin (1947: 47) and
NIG (1947: 86) offer very rough estimates of wamdge in 1940s. Losses and damage
were estimated g#4.1 billion on the basis of pre-war replacement,cabich would have
been 34% of the 1940 capital stock. Of this, sgid billion (half the capital stock of
enterprises) consisted of damage to foreign-owmnéergrises, and the rest was damage to
infrastructure. This would have been a very higlellef damage, as the loss of capital stock
in Japan was estimated to have been 26%, GermaayTlte Netherlands 10% and France
8% of prewar capital stock (Maddison 1995). On ditlieer hand, the damage included
defensive destruction of machinery and equipmenthieyDutch colonial government in
1942, the dismantling and shipment overseas abriastand railway stock by the Japanese
military government, as well as damage sustainedngiuthe war of independence,
particularly during 1946 and 1947. If Indonesiaged lost 34% of its capital stock between
1940 and 1950, the 1940 capital stock may have BgedO1 trillion in 1940 (in 2000
prices), which yields a COR of 2.21 in 1940.

8. Conclusion

The studies into the estimation of capital stocBatk Indonesia significantly advanced the
debate about the measurement of the country’'sategdiick and the possibility of a better
informed discussion about long-term growth andcstmal change in Indonesia. As noted
above, not all aspects of the Bl study are clehilensome aspects could be re-considered.
This paper has drawn attention to the fact theéa to use 1980 as the starting point for
its estimation, thus ignoring earlier informatiam@FCF in Indonesia and estimating capital
stock with assumed asset lives that may be too low.

This paper highlighted these issues and usedribmtalata on GFCF to estimate
GFCS from 1951. It may be obvious that more workestimating GFCF and GFCS in
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Indonesia can be done. Firstly, for historicalreates of GFCF, the methodologies used for
estimation of GFCF at BPS in the past need to Wsited, made consistent where possible
and augmented where necessary in order to re-ésti@aCF back in time. Secondly, the
sensitivity of the estimates of GFCS to differeaswamptions about the service asset of
capital goods needs to be assessed, possibly drasieeof alternative information on asset
lives in Indonesia if it exists.

Despite these shortcomings, the paper has indidhigt the levels of GFCF in
Indonesia during the 1980s and 1990s had no pretadd they sustained a rapid increase
in the country’s GFCS. The ratio of capital stockd &5DP indicated that the increase in
CFCS during 1990-97 was so substantial, that théyative capacity most likely expanded
to levels that were unsustainable, contributingxoess productive capacity particularly in
the form of structures. As such, overcapacity douated to the economic woes that
engulfed the country during and after the 1997-@hemic crisis. Since 1999, Indonesia
sustained modest but significant rates of growmtltesil999, despite low levels of GFCF
growth (Van der Eng 2004: 3). Such low levels ofestment increased the utilisation of
existing productive capacity (Ishihara and Mark83)0 GFCF returned to pre-crisis levels
in 2007, but the COR decreased. In combination witbtained economic growth, this
indicates an improvement in the productive usevailable capital goods.

19



References

Abbas, Saiyid Asghar (195%)apital Requirements for the Development of South a
South-East AsigGroningen: Wolters.

Abraham, William Israel (1958) ‘Investment Estingatdf Underdeveloped Countries: An
Appraisal’,Journal of the American Statistical Associafié3: 669-79.

Abraham, William Israel (1967) ‘Statistics and Matl Planning, Some Comments’,
Philippine Economic Journab: 90-94.

Abraham, William Israel and Gill, Mahinder Singl@B) ‘The Growth and Composition
of Malaysia’s Capital StockMalayan Economic Review4(2): 44-54.

ABS (2007) 5204.0 Australian System of National Accounts, AWD6 Canberra:
Australian Bureau of Statistidsttp://www.abs.gov.au

BEA (2003) Fixed Assets and Consumer Durable Goods in theedrBtates, 1929-99.
Washington DC: Bureau of Economic Analysis, US Depant of Commerce.

BEA (2008)National Economic Accountg/ashington DC: Bureau of Economic Analysis,
US Department of Commerdettp://www.bea.gov/national/index.htm

Blades, Derek (1983) ‘Service Lives of Fixed AsseBECD Economics and Statistics
Department Working Paper No.Raris: OECD.

Blades, Derek (1993) ‘Methods Used by OECD Cousittee Measure Stocks of Fixed
Capital.”OECD National Accounts Sources and Methods Nea#is: OECD.

BPN (1957) ‘Model Pembangunan Ekonomi dalam Indehdindonesia’s Economic
Development ModellEkonomi dan Keuangan Indonesi®: 483-526.

BPS (1969) ‘Gross Domestic Fixed Capital FormabgriType of Capital Goods at 1960
Prices, 1958-1968." Unpublished note, Biro PusatiSik, Jakarta. (Available in the
Indonesia Project library, Australian National Usisity, Canberra).

BPS (1970)Pendapatan Nasional Indonesia 1960-19f@8ational Income of Indonesia

1960-1968] Jakarta: Biro Pusat Statistik.
BPS (1996)investasi dan Stok Kapital di Indonesia (Suatu H&gudi) [Investment and
Capital Stock of Indonesia (Results of a Studygkaita: Biro Pusat Statistik.

BPS (1997) ‘Estimation of the Capital Stock andektment Matrix in Indonesia’. Paper
presented at the OECD Capital Stock Conferencep&em 10-14 March 1997,
http://www.oecd.org/dataoecd/8/35/2666677.pdf

Bu, Yisheng (2006) ‘Fixed Capital Stock Depreciatio Developing Countries: Some
Evidence from Firm Level datalournal of Development Studje2: 881-901.

CBS (1948) ‘De Nationale Rekeningen voor Nederlahdsadié, 1938’ [National
Accounts for the Netherlands Indies, 193&atistische en Econometrische
Onderzoekingem: 61-75.

CEI3 (1977)Changing Economy in Indonesia, Vol.3: ExpendituneFixed AssetsThe
Hague: Nijhoff.

Chou, K.R. (19665tudies on Saving and Investment in Maldyang Kong: Academic
Publications.

Cole, David C, and Slade, Betty F. (1998)ilding a Modern Financial System: The
Indonesian Experienc€ambridge: Cambridge UP.

Collins, Susan M. and Bosworth, Barry P. (1996 o#mmic Growth in East Asia: Accumu-
lation versus AssimilationBrookings Papers on Economic Actiyi?y 135-203.

20



CSO (2007)National Accounts Statistics Back Series 1950-31999-2000.New Delhi:
Central Statistical Organisation, Government ofdnd

CSO (2008National Accounts Statistics 2008ew Delhi: Central Statistical Organisation,
Government of India.

Dasgupta, Dipak; Hason, James and Hulu, Edison2j2@eregulation and Total factor
Productivity: 1985-1992’, in Farrukh Igbal and With E. James (ed<)eregulation
and Development in Indonesi@Vestport Conn.: Praeger/Greenwood) 61-69.

Donges, Juergen B.; Stecher, Bendt and Wolter kH#973) An Industrial Development
Strategy for Indonesia. Report Prepared for the dasminister fur weltwirtschaftliche
Zusammenarbeit, BonKiel: Kiel Institute of World Economics, Novemhb&973.

ECAFE (1964) ‘Econometric Analysis and Projectiohtlee Indonesian Economy’ in
Review of Long-Term Economic Projections for Setecountries in the ECAFE
Region, Report of the Fourth Group of Experts orogPamming Techniques.
(Bangkok: United Nations Economic Commission forafand the Far East) 204-245.

Ek, P.L. (1950) ‘De Vermogensbalans van Indonesi&3i December 1949’ [The Asset
Balance Sheet of Indonesi&aandblad van Financiér8-4 (1950-51) 3-11.

Everhart, Stephen S. and Sumlinski, Mariusz A. 800rends in Private Investment in
Developing Countries: Statistics for 1970-2000'temational Finance Corporation
website http://ifclnl.ifc.org/ifcext/economics.nsf/ConteDdtaSets

Fruin, Thomas Anthony (194'Het Economische Aspect van het Indonesische Viaagst
[The Economic Side of the Indonesia Issue]. AmsterdVrij Nederland.

Gordon, Richard K. (1998) ‘Depreciation, Amortizatj and Depletion’ in Thuronyi,
Victor ed.,Tax Law Design and DraftingWashington DC: IMF) chapter 17.

Groote, Peter, Ronald Albers and Herman de Jon@s)1'& Standarised Time Series of
the Stock of Fixed Capital in The Netherlands, 12005.” Groningen Growth and
Development Centre Research Memorandum GD@Eoningen: University of
Groningen.

Hooley, Richard W. (1964) ‘A Critique of Capital freation Estimates in Asia with
Special Reference to the Philippindhilippine Economic JournaB: 114-129.

IDE (1977)Input-Output Table Indonesia, 197lokyo: Institute of Developing Economies

(2 volumes).

Ishihara, Yoichiro and Marks, Daan (2005) ‘Capadillization in Indonesia: Time to
Invest’, Ekonomi dan Keuangan Indonesi3: 279-292.

Joesoef, Daoed (1973lonnaie et Politique Monétaire en Indonésie de 1850960
[Money and Monetray Policy in Indonesia, 1950-6%)D thesis, University of Paris |
(Sorbonne), Sciences Economique.

Keppy, Peter (2006pporen van Vernieling: Oorlogsschade, Roof en Rbenstel in
Indonesié 1940-1957Signs of Destruction: War Damage, Theft and Réitaon in
Indonesia, 1940-1957] Amsterdam: Boom.

Keuning, Steven J. (1988) ‘An Estimate of the Figapital Stock by Industry and Type of
Capital Good in IndonesiaStatistical Analysis Capability Programme Workingper
Series No.4The Hague: Institute of Social Studies.

Keuning, Steven J. (1991) ‘Allocation and Compositiof Fixed Capital Stock in
Indonesia: An Indirect Estimate Using Incrementapifal Value Added Ratios’,
Bulletin of Indonesian Economic Studigg(2): 91-119.

21



Kim, Nak Nyeonet al. (2008) #& LCH1 A #H#F O[5 A% 7% 714 1910-1945[Economic
Growth in Korea 1910-1945]. Tokyo: University ofKyo Press.

King, Robert G. and Levine, Ross (1994) ‘Capital ndlamentalism, Economic
Development, and Economic GrowthGarnegie-Rochester Conference Series on
Public Policy 40: 259-92.

Kosai, Yutaka (2005) ‘Economic Performance and Tetdgy: The Case of Japan’. Paper
presented at the conferendechnology and Long-run Economic Growth in Asia
Hitotsubashi University, Tokyo, 8-9 September 2005.

Kulshreshtha, A.C. and V.K. Malhotra (1998) ‘Esttroa of Capital Stock and
Consumption of Fixed Capital in the Indian NatioAatounts.” Paper presented at the
OECD Second Meeting of the Canberra Group on dapiteck Statistics, Paris, 28
September - 1 October 1998tp://www.oecd.org/dataocecd/57/20/2662906.pdf

Kuznets, Simon (1963) ‘Economic Growth and the @buation of Agriculture: Notes on
Measurement’ in N. Westermarck (edRjoceedings of the Eleventh International
Conference of Agricultural Economists: The Role Agriculture in Economic
Development(London: Oxford University Press) 39-82.

Kuznets, Simon (1964Postwar Economic Growth: Four LectureSambridge (Mass.):
Belknap.

Le Thanh Nghiep (1988) ‘Sources of World Economiowah.” IDCJ Working Paper
Series No.41Tokyo: International Development Center of Japan.

Leknas-Kyodai (1973nput-Output Table of Indonesia, 1969: Inter-indiatTransaction
StudiesJakarta: Lembaga Ekonomi dan Kemasharakatan Nsikprd 1973.

Lutzel, Heinrich (1977) ‘Estimates of Capital Stdzk Industries in the Federal Republic
of Germany’ Review of Income and Weal28: 63-78

Maddison, Angus (1991Dynamic Forces in Capitalist Development. A LongRu
Comparative ViewOxford: Oxford University Press.

Maddison, Angus (1995) ‘Standardised Estimatesixdéd-Capital Stock: A Six Country
Comparison’ in A. Maddison (1995kxplaining the Economic Performance of
Nations: Essays in Time and Spa@ddershot: Edward Elgar) 137-166.

Maddison, Angus (2003)he World Economy: Historical Statistid®aris: OECD.

Maddison, Angus (2007 ontours of the World Economy, 1-2030AD: Essayslatro-
Economic HistoryOxford: Oxford UP.

Mears, Leon A. (1961) ‘Economic Development in Indsia through 1958Ekonomi dan
Keuangan Indonesjd4(1/2): 15-70.

Muljatno (1960) ‘Perhitungan Pendapatan Nasior@gdhesia untuk Tahun 1953 dan 1954’
[The Calculation of Indonesian National Income 1853 and 1954]Ekonomi dan
Keuangan Indonesjd 3, pp.162-211.

Nehru, Vikram and Dhareshwar, Ashok (1993) ‘A Neat@base of Physical Capital Stock:
Sources, Methodology and ResulR&vista de Andlisis Economjé(1): 37-59.

NIG (1947) 100 Pages Indonesian EconomicBatavia: The Netherlands Indies
Government.

Neumark, Solomon Daniel (1954) ‘The National Incomk Indonesia, 1951-1952’
Ekonomi dan Keuangan Indonesia pp.348-391.

22



Nomura, Koji (2005a) ‘Turn the Tables! Reframing &darement of Capital in Japanese
National Accounts.’ KEO Discussion Paper No.97Tokyo: Keio Economic
Observatory, Keio Universityttp://www.kojin.org/papers/keodp97.pdf

Nomura, Koji (2005b) ‘Duration of Assets: Examimatiof Directly Observed Discard Data
in Japan.’KEO Discussion Paper No.9%9okyo: Keio Economic Observatory, Keio
University. http://www.kojin.org/papers/keodp99. pdf

Nomura, Koji (2006) ‘An Alternative Method to Esi@te WiP Inventory for Cultivated
Assets.’KEO Discussion Paper No.10Tokyo: Keio Economic Observatory, Keio
University. http://www.kojin.org/papers/CAWip.pdf

OECD (2001) Measuring Capital: Manual on the Measurement of i@hpStocks,
Consumption of Fixed Capital and Capital Servideaxis: OECD.

Ohkawa, Kazushi (1984) ‘Capital Output Ratios are t‘Residuals™ Issues of
Development Planning.IDCJ Working Paper Series No.28okyo: International
Development Center of Japan.

O’Mahony, Mary (1996) ‘Measures of Fixed Capitab&is in the Post-War Period: A Five
Country Study’ in B. van Ark and N.E.R. Crafts (gd3uantitative Aspects of Post-
War European Growth(Cambridge: Cambridge UP) 165-214.

Oshima, Harry T. (1961) ‘The Capital-Output Ratid_ess Developed Countrie8ulletin
of the International Statistical Instityt88, No.1, pp.76-91.

Paauw, Douglas S. (196@inancing Economic Development: The Indonesian Case
Glencoe: The Free Press.

Prados de la Escosura, Leandro and Joan R. Rd¥#) (Rong-run Estimates of Physical
Capital in Spain, 1850-2000Working Papers in Economic History WP08-07.
Madrid: Departamento de Historia Economica e lnsiiines, Universidad Carlos I
de Madrid.

Rachman, Abdul (2004) ‘Brief Notes on MeasuremdnNOE: Expenditure Side of the
Indonesian GDP.’ Paper presented at@eCD/ESCAP/ADB Workshop on Assessing
and Improving Statistical Quality: Measuring themNObserved EconomBangkok,
ESCAP, 11-14 May 2004.

Ramamurti, B. and Hans Th. Pedersen (1965) ‘Statistlethods of Estimating Capital
Formation Expenditure in ECAFE Countries’ in V.KMRRao and K. Ohkawa (eds.)
Asian Studies in Income and Wea(tdew York: Asia Publishing House) 104-121.

Reksopoetranto, Soemardi (1960) ‘Problems of the\ysbn Savings in IndonesidVarta
Researchl1(1): 10-23.

Saleh, Kusmadi (1997) ‘The Measurement of Gross &uia Fixed Capital Formation in
Indonesia.” Paper presented at the OECD CapitalkSTmnference, Canberra, 10-14
March 1997www.oecd.org/std/capstock97/indnesia.pdf

Shukla, T. (1965Lapital Formation in Indian AgricultureBombay: Vora.

Sigit, Hananto (2004) ‘Indonesia’ in N. Oguchi (ed@iotal Factor Productivity Growth:
Survey Repor{Tokyo: Asian Productivity Organization) 98-133.

Sivasubramonian, S. (200Fhe Sources of Economic Growth in India 1950-1 9691
2000.New Delhi: Oxford UP.

Snodgrass, Donald R. (1966) ‘Capital Stock and Wkaala Economic Growth. A
Preliminary Analysis’Malayan Economic Review1: 63-85.

23



Sudirman, Tjahjani (1972) ‘Sources and Methods UsedEstimating Capital Formation
Within the Framework of National Accounts in Indei@ in OECD (1972National
Accounts in Developing Countries of Ag@aris: OECD) 195-210.

Sundrum R.M. (1986) ‘Indonesia’s Rapid Economic @b 1968-81’, Bulletin of
Indonesian Economic StudjeX(3): 40-69.

Teulings, Ch. (1953) ‘Enige Aspecten van een Staeatsogensbalans’ [Some Aspects of
A Public Balance Sheetfkonomi dan Keuangan Indones@ 186-188.

Uppal, J.S. (2003yax Reform in Indonesi.ogyakarta: Gadjah mada University Press.

Van der Eng, Pierre (1998) ‘Exploring Exploitatiomhe Netherlands and Colonial
Indonesia 1870-1940Revista de Historia Economica6: 291-321.

Van der Eng, Pierre (1999) ‘Some Obscurities inoivebsia’'s New National Accounts’,
Bulletin of Indonesian Economic Studi85(2) 91-106.

Van der Eng, Pierre (2002) ‘Indonesia’s Growth &eniance in the 20th Century’ in A.
Maddison, D.S. Prasada Rao and W. Shepherd (€ts.)Asian Economies in the
Twentieth CenturyCheltenham: Edward Elgar) 143-79.

Van der Eng, Pierre (2004) ‘Business in Indone&Sid: Problems and New Challenges’ in
Mohammed Chatib Basri and Pierre van der Eng (&lssjness in Indonesia: New
Challenges, Old ProbleméSingapore: Institute of Southeast Asian Studie2).

Van der Eng, Pierre (2005) ‘Indonesia’s New Natiohecounts’, Bulletin of Indonesian
Economic Studiegl1(2) 253-62.

Van der Eng, Pierre (2008) ‘The Sources of LongiT &conomic Growth in Indonesia,
1880-2007." Working Papers in Economics and Econometrics No.42#nberra:
School of Economics, ANU College of Business andrieeics, Australian National
University.

Wicaksono, G., E. Ariantoro and A. Reina Sari (Q0®2nghitungan Data Stok Kapital
dengan Metod®erpetual InventoryPIM)’ [Calculation of Capital Stock data with the
Perpetual Inventory MethodBuletin Ekonomi Moneter dan Perbank&i(2): 19-56.

Wicaksono, G. and E. Ariantoro (2003) ‘Pengujianliditas Data Stok Kapital dan
Perkembangan Stok Kapital Indonesia’ [Calibratidrihe Validity of Capital Stock
Data and the Development of Indonesia’s Capitatitduletin Ekonomi Moneter
dan Perbankan6(3): 23-45.

Young, Alwyn (1995) ‘The Tyranny of Numbers: Conitimg the Statistical Realities of the
East Asian Growth Experienc&uarterly Journal of Economic410: 641-80.

Yoshioka, Shinji (2002) ‘Simulation Results of T@nual Model Through 2025 - New
Version of TSQ Annual Model AM0207TSQ Discussion Paper 2002/03 - No.6.
Jakarta: Bappenalsttp://wwwO0Q7.upp.so-net.ne.jp/cabinet/

Yudanto, N., G. Wicaksono, E. Ariantoro and A. Rei8ari (2005) ‘Capital Stock in
Indonesia: Measurement and Validity Testying Fisher Committee Bulletjn20:
183-198 http://www.ifcommittee.org/ifcB20.pdf

24



Table 1: Gross Fixed Capital Formation in Indone<i@69-2000
1969 1971 1975 1980 1985 1990 1995 2000
A. Total gross fixed capital formation (billion Riaf)

Input-Output Tables 270 937 2,846 10,550 21,780 59,568 140,245 272,637
National Accounts 317 580 2,572 9,485 22,367 59,758 129,218 275,881
B. Idem as % of GDP

Input-Output Tables 9.9 220 20.8 21.8 22.3 20.7 26.2 20.0
National Accounts 11.7 15.8 20.3 20.9 23.1 28.3 28.4 19.7

SourcesNational Accounts and Input-Output Tables of Ineka.

Table 2: Four Main Asset Categories in Gross Figegbital Formation in Indonesia, 1958-2005

National accounts Input-Output Tables
Structures Machinery Tran sport Other StructuresMachinery Tra_nsporto,[her
equipment equipment
1958 61.9% — 38.1%— -
1963 53.3% — 46.7%— -
1969 59.1% — 38.7%— - 1969* 70.1% 13.0% 12.5% 4.4%
1970 54.3% — 45.7%— - 1971 52.8% 31.4% 10.5% 5.2%

1975 62.6% 18.9% 15.8% 2.7%
1980 64.9% 14.5% 18.3% 2.3%
1985 74.4% 14.8% 79% 2.9%
1991 58.5% 28.6% 9.1% 3.9%1990 60.2% 27.3% 8.2% 4.3%
1995 73.1% 16.5% 6.6% 3.7%1995 67.8% 21.4% 8.2% 2.7%
2000 76.0% 13.3% 7.1% 3.5%2000 76.4% 13.8% 72% 2.6%
2005 79.8% 12.0% 53% 2.9%
* The 1969 I-O Table gives data at factor costsgerattan market prices. GFCF originating from
transportation, warehousing and trade is therefeciuded.
Sources1958 from BPS (1969); 1963 Sudirman (1972); 19B$B1970); 1970 from Dongesal.
(1973: 212); 1991 and 1995 from Saleh (1997: 72800 and 2005 CEIC Asia Database; Input-

Output Tables of Indonesia.

Table 3: Sources of Savings as Percentage of G881-2007 (annual averages)
1950s 1960s 1970s 1980s 1990-97998-07

Households and businesses (residual) 5.35.2 10.9 15.0 15.2 17.0
Term and savings deposits 0.5 0.6 4.1 9.0 34.3 35.7
Other savings (implicit) 48 4.6 6.8 6.0 -19.1 -18.7

Government (33% of GFCF) 26 28 6.2 7.9 9.2 7.2
Government savings (implicit) 1.8 05 2.8 4.7 8.9 6.2
Foreign borrowing/aid (net) 08 23 3.4 3.2 0.3 1.0

Foreign investment, private (net) 0.0 0.4 1.6 0.9 3.3 -2.7
Direct 00 -01 0.7 0.4 1.6 -0.4
Portfolio 0.0 0.5 0.9 0.5 1.7 -2.3

GFCF 7.9 84 18.7 23.8 27.7 21.5

Sources:GFCF and GDP 1951-1957 Joesoef (1973) and ECABE4f1 1958-2007 National
Accounts; bank deposit data and balance of payndetasirom the annual reports of Bank Indonesia
andhttp://www.bi.go.id/web/id/Statistikconverted with official exchange rates.
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Table 4. Shares of Capital Goods in Gross Fixed iahg-ormation in Indonesia, 1971-2000

(percentages)

1971 1975 1980 1985 1990 1995 2000
1. Livestock 1.1 0.1 0.0 0.0 0.0 0.1 0.1
2. Furniture, fixtures (non-metal) 0.9 0.3 0.4 0.404 0.3 0.0
3. Glass, glass products 0.0 0.1 0.1 0.3 0.2 0.0 0 O.
4. Kitchen ware, hand and agricultural tools 01 10. 03 0.5 0.2 0.2 0.2
5. Furniture, fixtures (metal) 1.0 1.0 0.2 0.1 0.10.1 0.6
6. Other manufactured metal products 1.2 0.6 06 4 0.15 0.5 0.4
7. Prime movers engines 1.3 0.7 05 05 1.1 1.1 0.8
8. Non-electrical machinery 258 134 9.7 10.7 216 13.7 7.1
9. Electric generators, motors 0.1 0.1 0.0 0.0 0.8 0.8 0.7
10. Electrical machinery 2.5 2.5 15 1.3 0.2 06 6 0.
11. Communications equipment 0.7 0.9 1.4 0.8 23 0 3.31
12. Household electrical appliances 0.0 0.3 0.2 0.20.2 0.3 0.5
13. Other electrical appliances 0.0 0.2 0.0 0.0 0.00.1 0.1
14. Ships, ship repair 0.3 3.6 9.6 4.0 2.7 1.9 2.0
15. Trains, train repair 0.2 0.1 0.2 0.2 0.1 0.1 00.
16. Motor vehicles 8.8 8.9 5.9 1.1 35 3.4 2.6
17. Motor cycles 0.4 1.2 0.8 0.4 0.4 1.1 1.0
18. Other vehicles 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19. Aircraft, aircraft repair 0.9 1.9 1.7 2.3 1.4 71 14
20. Measuring, photographic, optical equipment 1.11.0 1.1 1.3 1.2 1.7 1.0
Subtotal machinery and equipment 419 346 32.7 822355 295 21.0
21. Residential buildings 148 155235 264 176 182 17.4
22. Non-residential buildings 109 12.117.7 199 133 13.7 131
23. Public works, agriculture 2.6 2.8 4.9 5.9 50 .86 9.2
24. Public works, roads, bridges, harbours 3.7 6.00.3 124 165 20.0 30.0
25. Installation electricity, gas, communication 52. 6.1 2.2 2.4 3.1 4.2 3.7
26. Other construction 18.3 20.0 6.2 7.4 4.8 49 1 3.
Subtotal structures 528 626 649 744 602 678647
27. Repair services 0.0 0.0 0.0 0.6 1.8 1.2 1.0
28. Other 0.9 0.6 0.8 0.7 0.1 0.3 0.3
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Notes:The 1969 I-O Table does not offer a comparablagtdjsegation of GFCF and is excluded.
Categories 7-9 1971-85 estimated on the basis @ p®oportions of ‘non-electrical machinery’;
categories 21-22 1980-2000 estimated on the b&4i971-75 average proportions of ‘residential

and non-residential buildings’.
Source:Input-Output Tables of Indonesia.
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Table 5: Average Service Lives of Productive Askalsnesia, India, Japan and USA

Country Indonesia India Japan USA  This
Source MK BPS BI K&M  Nomura BEA  study

1. Livestock - 3 3 - 3 - 3

2. Furniture, fixtures (non-metal) 4 3 5 20 6 10-14 12

3. Glass, glass products 4 5 5 - - 10 10
4. Kitchen ware, hand and agricultural tools 4 5 5 - 10 10-11 10

5. Furniture, fixtures (metal) 8 5 5 20 10 11-14 12
6. Other manufactured metal products 8 - 5 15 13 18 18

7. Prime movers engines 8-20 7 16 10 13 8-10 10
8. Non-electrical machinery 16 - 16 20 6-10 16 16
9. Electric generators, motors 16 7 18 25 26 32 32
10. Electrical machinery 16 - 18 15 9-30 16 16
11. Communications equipment 8 7 10 15 9 11-15 13
12. Household electrical appliances 4 10 10 15 19-119 10

13. Other electrical appliances 4 - 10 15 5-16 9-11 10

14. Ships, ship repair 16-20 10 10 15 21 27 27
15. Trains, train repair 20 10 10 20-33 15 28 28
16. Motor vehicles 4-8 7 10 10 9-15 9-14 12
17. Motor cycles 4 3 10 10 5 8-10 10
18. Other vehicles 8-16 - 10 8 5 0914 12
19. Aircraft, repair 16 7 10 10 7 12-20 12
20. Measuring, photographic, optical equipment 8 ® 15 12 10 10
21. Residential buildings 20 20 20 20-80 27 20-80 0 3
22. Non-residential buildings 20 20 20 80 21-26 580- 30

23. Public works, agriculture 20 20 20 30-100 36 - 20

24. Public works, roads, bridges, harbours 20 20 2(5-100 50-56 60 40
25. Installation electricity, gas, communication 2020 20 45 38-40 40-45 40
26. Other construction 20 20 20 35 13 60 40
27. Repair services - - 16 - - - 5
28. Other - - 16 - - 5 5

Note: MK, BPS, BIl, K&M, Nomura and BEA refer to the soas, see below. None of the sources
identified each of the 28 categories of capitaldgoexplicitly. The service lives from the sources
have been broadly applied to the 28 categories.

Sources: MK from Ministry of Finance of Indonesia, KeputusaMenteri Keuangan No.
138/KMK.03/2002 fittp://kanwilpajakkhusus.depkeu.go.id/penyuluhan/gplharta.htgy  BPS
from BPS (1996: 5); Bl from Yudantet al. (2005: 187); K&M from Kulshreshtha and Malhotra
(1998: 14); Nomura from Nomura (2005a: 37) and Nenf2005b: 21); BEA from BEA (2003).
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Figure 1: Share of Gross Fixed Capital FormationGDP in Indonesia, 1951-2007
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SourcesCalculated fon951-57 from Joesoef (1973) and ECAFE (1964), T88% from
National Accounts1969, 1971, 1975, 1980, 1985, 1990, 1995 and #06@0 Input-Output
Tables of Indonesia.

Figure 2: Gross Fixed Capital Formation in Indone4i951-2007 (bln 2000 Rupiah)
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Figure 3: Gross Fixed Capital Stock in Indonesi@51-2007 (bln 2000 Rupiah)
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Figure 4: Annual Growth of Gross Fixed Capital Stac Indonesia, 1952-2007
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Figure 5: Cumulative Shares in Gross Fixed Cap8#dck in Indonesia, 1951-2007
(percentages)
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Figure 6: Implicit Rate of Depreciation of Capitadtock as % of GDP, 1951-2007
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Figure 7: Capital-Output Ratio, Indonesia 1950-2007
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Figure 8: Comparison of Capital-Output Ratios idémesia, 1950-2007
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Figure 9: Non-Residential Capital-Output Ratios5092007
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Appendix Table A1l: GFCF in Indonesia, 1951-200% @00 Rupiah)

1951 1952 1953 1954 1955 1956 1957 1958 1959 196(®61 1 1962
1 Livestock 214 231 219 202 166 152 133 133 136 135 209 197
2 Furniture, fixtures (non-metal) 183 198 187 173 142 130 114 114 116 116 179 169
3 Glass, glass products 8 9 8 8 6 6 5 5 5 5 8 7
4 Kitchen ware, hand and agricultural tools 14 15 15 13 11 10 9 9 9 9 14 13
5 Furniture, fixtures (metal) 195 211 200 185 151 139 121 121 124 123 191 180
6 Other manufactured metal products 232 250 237 219 180 165 144 144 147 146 227 213
7 Prime movers engines 230 248 235 217 178 163 142 142 132 140 237 233
8 Non-electrical machinery 4,668 5,028 4,770 4,407618, 3,318 2,888 2,892 2,691 2,844 4822 4,733
9 Electric generators, motors 15 16 15 14 12 11 9 9 9 9 16 15
10 Electrical machinery 456 491 466 430 353 324 282 282 263 278 471 462
11 Communications equipment 120 129 122 113 93 85 74 74 69 73 124 121
12 Household electrical appliances 7 8 8 7 6 5 5 5 4 4 8 7
13 Other electrical appliances 1 1 1 1 0 0 0 0 0 0 1 1
14 Ships, ship repair 49 53 50 46 38 35 30 30 28 30 51 50
15 Trains, train repair 37 40 38 35 29 26 23 23 21 23 38 38
16 Motor vehicles 1590 1,713 1,625 1,501 1,232 1,130984 985 917 969 1,643 1,612
17 Motor cycles 77 83 79 73 60 55 48 48 45 47 80 79
18 Other vehicles 0 0 0 0 0 0 0 0 0 0 0 0
19 Aircraft, aircraft repair 155 167 158 146 120 110 96 96 89 94 160 157
20 Measuring, photographic and optical equipment 192207 196 181 149 136 119 119 111 117 198 195
21 Residential buildings 3,523 3,795 3,600 3,326 2,729,505 2,180 2,183 2,610 2,369 3,056 2,600
22 Non-residential buildings 2584 2,784 2,641 2,440,002 1,837 1,599 1,601 1914 1,737 2,242 1,907
23 Public works, agriculture 623 671 636 588 482 443 385 386 461 419 540 460
24 Public works, roads, bridges, harbours 877 944 896 828 679 623 542 543 649 589 760 647
25 Installation electricity, gas, communication 597 644 611 564 463 425 370 370 443 402 518 441
26 Other construction 4,365 4,702 4,460 4,121 3,381103, 2,701 2,704 3,234 2935 3,787 3,222
27 Repair services 0 0 0 0 0 0 0 0 0 0 0 0
28 Other 184 198 188 173 142 131 114 114 116 116 179 169
Total 21,196 22,834 21,660 20,012 16,417 15,069 13,1161313 14,343 13,729 19,759 17,928
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Appendix Table Al (continued)

1963 1964 1965 1966 1967 1968 1969 1970 1971 197D731 1974

O©COoO~NOOOUITA,WNPE

Livestock 151 182 181 204 160 242 264 308 409 348 265 170
Furniture, fixtures (non-metal) 129 156 155 175 137 207 226 263 350 317 268 213
Glass, glass products 6 7 7 8 6 9 10 11 15 21 27 35
Kitchen ware, hand and agricultural tools 10 12 12 14 11 16 18 20 27 29 30 31
Furniture, fixtures (metal) 138 166 165 186 145 221 240 281 373 408 436 471
Other manufactured metal products 163 197 196 221 173 262 285 333 443 423 387 346
Prime movers engines 179 229 219 246 184 304 320 359 478 461 426 387
Non-electrical machinery 3,633 4,642 4,445 4998733, 6,180 6,501 7,299 9,701 9,357 8,644 7,858
Electric generators, motors 12 15 14 16 12 20 21 24 31 34 37 39
Electrical machinery 355 453 434 488 365 603 635 713 947 1,034 1,101 1,184
Communications equipment 93 119 114 128 96 158 167 187 249 294 338 390
Household electrical appliances 6 7 7 8 6 10 10 11 15 44 76 114
Other electrical appliances 0 1 1 1 0 1 1 1 1 17 35 55
Ships, ship repair 38 49 47 52 39 65 68 77 102 453 850 1,313
Trains, train repair 29 37 35 40 30 49 52 58 77 77 74 71
Motor vehicles 1,237 1,581 1514 1,703 1,272 2,108,214 2,486 3,305 3,639 3,911 4,244
Motor cycles 60 77 74 83 62 103 108 121 161 259 365 490
Other vehicles 0 0 0 0 0 0 0 0 0 0 0 0
Aircraft, aircraft repair 121 154 147 166 124 205 216 242 322 459 604 775
Measuring, photographic and optical equipment 149191 183 205 154 254 267 300 399 432 456 486
Residential buildings 1,984 2,005 2,265 2,558 2,242,660 3,230 4,187 5565 6,177 6,691 7,315
Non-residential buildings 1,455 1470 1,661 1,876,646 1951 2,369 3,071 4,082 4,608 5,075 5,636
Public works, agriculture 351 354 400 452 397 470 571 740 984 1,102 1,204 1,328
Public works, roads, bridges, harbours 494 499 564 636 558 662 804 1,042 1385 1,755 2,131 2,576
Installation electricity, gas, communication 336 340 384 434 380 451 548 710 944 1,409 1,909 2,495
Other construction 2,458 2,484 2,807 3,169 2,780298, 4,002 5,188 6,895 7,734 8,463 9,344
Repair services 0 0 0 0 0 0 0 0 0 0 0 0
Other 129 156 156 175 137 207 226 264 350 353 344 336
Total 13,715 15,583 16,188 18,241 14,850 20,712 23,3712988 37,608 41,242 44,146 47,701
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Appendix Table Al (continued)

1975 1976 1977 1978 1979 1980 1981 1982 19831984 1985
1 Livestock 55 49 a7 42 31 22 19 17 14 8 3
2 Furniture, fixtures (non-metal) 140 157 193 235 259 323 352 390 466 429 450
3 Glass, glass products 41 48 61 77 87 112 145 185 252 259 299
4 Kitchen ware, hand and agricultural tools 31 56 91 135 172 242 302 376 499 503 574
5 Furniture, fixtures (metal) 483 429 401 351 250 159 152 146 147 110 90
6 Other manufactured metal products 282 298 345 397 414 491 506 529 595 513 502
7 Prime movers engines 323 324 354 383 374 414 458 514 623 581 617
8 Non-electrical machinery 6,553 6,575 7,190 7,776599, 8,414 9,301 10,442 12,65711,794 12,522
9 Electric generators, motors 40 39 41 43 40 42 44 48 56 50 51
10 Electrical machinery 1,211 1,179 1,246 1,293 1,204,257 1,334 1,438 1,673 1,496 1,525
11 Communications equipment 426 508 654 828 943 1,215 1,199 1,191 1,262 1,014 910
12 Household electrical appliances 149 152 170 187 187 213 213 216 233 192 179
13 Other electrical appliances 75 64 56 43 22 0 0 0 0 0 0
14 Ships, ship repair 1,755 2,492 3,622 5,014 6,12033®@, 7,965 7,600 7,647 5,721 4,638
15 Trains, train repair 63 76 98 124 142 183 198 217 257 235 244
16 Motor vehicles 4,379 4,335 4,668 4,959 4,748 5,134,652 4,121 3,710 2,304 1,267
17 Motor cycles 601 593 636 673 641 689 667 648 667 515 439
18 Other vehicles 0 0 1 1 2 2 5 7 11 13 16
19 Aircraft, aircraft repair 922 958 1,088 1,226 1,253 1,457 1,689 1,980 2,4992,417 2,656
20 Measuring, photographic and optical equipment 493536 636 750 801 975 1,095 1,249 1,536 1,451 1,561
21 Residential buildings 7,605 8,903 11,296 14,124926, 20,337 22,573 25,442 30,95528,948 30,843
22 Non-residential buildings 5950 6,896 8,678 10,712,077 15,342 17,029 19,193 23,3521,838 23,268
23 Public works, agriculture 1,392 1,690 2,208 2,828,253 4,225 4,759 5,440 6,706 6,350 6,845
24 Public works, roads, bridges, harbours 2,928 3558651 5,961 6,861 8,914 10,053 11,501 14,1923,449 14,510
25 Installation electricity, gas, communication 3,002,787 2,762 2,639 2,191 1,932 2,126 2,375 2,862,658 2,810
26 Other construction 9,808 8,971 8,743 8,152 6,51536H, 6,047 6,912 8,522 8,070 8,700
27 Repair services 0 0 0 0 0 0 109 240 428 522 681
28 Other 307 342 415 500 544 674 709 758 873 773 779
Total 49,022 52,015 60,352 69,512 72,658 86,465 93,70B,17Q 122,698 112,212 116,976
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Appendix Table Al (continued)

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

1 Livestock 4 4 5 7 9 49 93 146 220 315 352

2 Furniture, fixtures (non-metal) 485 506 558 632 757 832 837 864 950 1,043 961

3 Glass, glass products 324 338 373 422 506 482 403 322 241 126 118

4 Kitchen ware, hand and agricultural tools 558 516 494 471 455 536 579 643 762 903 943

5 Furniture, fixtures (metal) 96 99 108 122 145 170 182 202 238 281 770

6 Other manufactured metal products 8321,179 1,655 2,290 3,258 3,230 2,862 2,516 2,231 1,798 1,990

7 Prime movers engines 814 1,008 1,293 1,677 2,273 2,642 2,817 3,090 3,615 4,237 4,499

8 Non-electrical machinery 16,532 20,480 26,263 3,0646,158 49,172 47,749 47,354 49,665 51,632 52,450

9 Electric generators, motors 244 458 738 1,107 1,663 1,909 2,011 2,178 2,517 2,915 3,179
10 Electrical machinery 1,401 1,198 1,019 802 525 790 1,030 1,331 1,786 2,356 2,617
11 Communications equipment 1,391 1,891 2,585 3,515 9374, 6,002 6,673 7,612 9,240 11,212 12,715
12 Household electrical appliances 198 212 240 279 344 463 560 684 881 1,125 1,394
13 Other electrical appliances 0 0 0 0 0 49 104 169 261 378 451
14 Ships, ship repair 4,771 4,720 4911 5,222 5833 304, 6,224 6,293 6,753 7,215 8,186
15 Trains, train repair 245 236 237 242 258 268 252 240 240 235 234
16 Motor vehicles 2,003 2,774 3,837 5,258 7,429 8,4838,885 9,573 11,003 12,670 13,630
17 Motor cycles 495 539 620 733 916 1,362 1,761 2,263 3,027 3,981 4,460
18 Other vehicles 21 26 33 43 58 63 62 63 68 72 74
19 Aircraft, aircraft repair 2,688 2,608 2,653 2,745 967 3,579 3,951 4,478 5,405 6,524 7,096
20 Measuring, photographic and optical equipment 1,6731,730 1,891 2,124 2,521 3,172 3,634 4,256 5,288 6,551 6,712
21 Residential buildings 31,586 31,085 32,152 33,9437,58 43,520 46,202 50,459 58,788 68,613 76,443
22 Non-residential buildings 23,828 23,450 24,255 Q6,6 28,363 32,831 34,854 38,065 44,349 51,761 57,668
23 Public works, agriculture 7,284 7,479 8,111 9,0310,625 13,092 14,729 16,979 20,808 25,466 30,675
24 Public works, roads, bridges, harbours 16,963 10,082,618 27,474 35,211 42,198 46,30%2,194 62,673 75,291 93,167
25 Installation electricity, gas, communication 3,266 3,655 4,312 5,215 6,659 8,181 9,18010,559 12,914 15,777 17,314
26 Other construction 8,870 8,685 8,928 9,358 10,2761,855 12,544 13,655 15,858 18,449 19,206
27 Repair services 1,058 1,452 1,996 2,725 3,839 4,124,043 4,055 4,311 4,556 4,966
28 Other 719 618 531 426 292 396 482 592 765 980 1,114

Total 128,350 136,029 152,417 175,534 213,875 245,755,0089280,837 324,855 376,459 423,386
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Appendix Table Al (continued)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1 Livestock 373 235 199 225 351 328 324 437 446 479 515
2 Furniture, fixtures (non-metal) 799 362 187 74 116 108 107 144 147 158 170
3 Glass, glass products 100 47 27 15 23 22 21 29 30 32 34
4 Kitchen ware, hand and agricultural tools 928 538 417 425 664 621 614 827 845 908 976
5 Furniture, fixtures (metal) 1,305 1,132 1,227 1,6862,633 2,461 2,434 3,278 3,349 3,599 3,871
6 Other manufactured metal products 2,086 1,298 1,084,211 1,892 1,768 1,749 2,355 2,406 2,586 2,781
7 Prime movers engines 4,513 2,676 2,129 2,239 2,35Q,583 2,240 3,312 4,026 3,157 3,863
8 Non-electrical machinery 49,919 27,793 20,469 14,5320,497 22,535 19,540 28,896 35,120 27,540 33,698
9 Electric generators, motors 3,284 2,011 1,658 1,819,904 2,094 1,815 2,685 3,263 2,558 3,131
10 Electrical machinery 2,755 1,721 1,448 1,620 1,7001,869 1,620 2,396 2,912 2,284 2,794
11 Communications equipment 13,666 8,717 7,494 8,561,988 9,876 8,564 12,664 15,392 12,070 14,769
12 Household electrical appliances 1,623 1,114 1,024 244 1,305 1,435 1,244 1,840 2,236 1,753 2,145
13 Other electrical appliances 509 340 305 362 380 418 363 536 652 511 625
14 Ships, ship repair 8,802 5,616 4,830 5,520 6,481 0716, 4,303 5,758 7,521 7,435 6,674
15 Trains, train repair 217 117 82 73 86 81 57 77 100 99 89
16 Motor vehicles 13,869 8,357 6,770 7,269 8,534 7,9945,667 7,583 9,903 9,791 8,789
17 Motor cycles 4,736 2,985 2,535 2,862 3,360 3,148 2,2312,986 3,899 3,855 3,461
18 Other vehicles 71 40 30 29 34 32 23 31 40 39 35
19 Aircraft, aircraft repair 7,307 4,460 3,665 3,996 ,691 4,394 3,115 4,168 5,444 5,382 4,831
20 Measuring, photographic and optical equipment 6,4563,642 2,729 2,665 2,797 3,075 2,666 3,942 4,792 3,757 4,598
21 Residential buildings 80,711 50,576 42,712 47,929,841 52,604 55,813 59,993 64,519 69,895 75,915
22 Non-residential buildings 60,887 38,154 32,221 B®,1 37,622 39,684 42,104 45,258 48,672 52,728 57,269
23 Public works, agriculture 34,865 23,430 21,149 98,2 26,316 27,759 29,452 31,658 34,046 36,883 40,060
24 Public works, roads, bridges, harbours 108,356 7M,2 68,221 82,838 86,195 90,919 96,4643,690 111,511 120,804 131,208
25 Installation electricity, gas, communication 17,99611,095 9,214 10,160 10,572 11,151 11,8322,718 13,677 14,817 16,093
26 Other construction 18,827 10,871 8,382 8,493 8,838,322 9,891 10,631 11,433 12,386 13,453
27 Repair services 5,126 3,138 2,585 2,827 4,415 4,124,082 5,497 5,615 6,035 6,490
28 Other 1,201 768 662 759 1,185 1,108 1,096 1,476 1,507 1,620 1,742
Total 451,287 285,513 243,461 275,881 293,793 307,585,4309 354,866 393,501 403,162 440,078
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Appendix Table A2: GFCS in Indonesia, 1990-2007 260000 Rupiah)

1990 1991 1992 1993 1994 1995 1996 1997 1998

1 Livestock 15 57 129 224 348 510 635 713 601
2 Furniture, fixtures (non-metal) 3,469 3,833 4,155 4,462 4,811 5,207 5,472 5,531 5,125
3 Glass, glass products 1,995 2,167 2,225 2,182 2,050 1,805 1,569 1,337 1,075
4 Kitchen ware, hand and agricultural tools 2,713 73,7 2,856 2,981 3,210 3,555 3,906 4,204 4,070
5 Furniture, fixtures (metal) 787 822 875 947 1,050 1,189 1,806 2,902 3,725
6 Other manufactured metal products 10,883 13,27515,136 16,505 17,452 17,899 18,471 19,049 18,744
7 Prime movers engines 6,888 8,544 10,157 11,813 13,747 15,999 18,152 19,949 19,559
8 Non-electrical machinery 172,556  206,458236,273 263,120 289,768 315,765 339,827 358,606 352,721
9 Electric generators, motors 4,506 6,259 8,053 9,952 12,122 14,612 17,275 19,945 21,239
10 Electrical machinery 10,048 9,601 9,420 9,548 10,127 11,245 12,552 13,912 14,149
11 Communications equipment 15,791 20,033 24,548 29,561 35,710 43,212 51,447 59,752 62,135
12 Household electrical appliances 1,356 1,588 1,892 2,286 2,832 3,553 4,448 5,453 5,807
13 Other electrical appliances 0 49 148 302 530 850 1,205 1,572 1,720
14 Ships, ship repair 64,829 67,819 70,497 73,016 75,763 78,725 82,392 86,374 86,847
15 Trains, train repair 2,563 2,699 2,811 2,904 2,989 3,062 3,126 3,167 3,102
16 Motor vehicles 26,085 30,632 35,270 40,282 46,315 53,441 60,781 67,416 67,489
17 Motor cycles 3,569 4,307 5,375 6,833 8,895 11,660 14,551 17,320 17,919
18 Other vehicles 183 226 264 296 329 362 391 412 398
19 Aircraft, aircraft repair 16,670 17,948 19,404 21,180 23,650 26,953 30,493 33,854 33,981
20 Measuring, photographic and optical equipment 10,34 11,830 13,574 15,700 18,587 22,353 25,781 28,448 27,830
21 Residential buildings 326,029 354,314 383,615 415,725 454,608 501,355 553,856 608,195 629,549
22 Non-residential buildings 246,247  267,594289,713 313,925 343,221 378,423 417,940 458,855 474,894
23 Public works, agriculture 65,448 73,898 83,379 94,429 108,519 126,293 148,072 172,593 184,046
24 Public works, roads, bridges, harbours 200,395 68®, 275,979 319,981 373,175 437,490 517,764 610,914 667,267
25 Installation electricity, gas, communication 49,541 56,093 63,404 71,850 82,401 95,538 109,794 124,309 131,467
26 Other construction 144,136 150,582 157,155 164,418 173,641 185,401 197,286 208,385 211,008
27 Repair services 8,009 9,918 11,134 11,844 12,398 12,880 13,628 14,368 12,903
28 Other 1,342 1,221 1,251 1,417 1,745 2,219 2,691 3,105 2,943

Total 1,396,396 1,561,2321,728,693 1,907,685

2,119,992,371,555 2,655,313

2,950,643,062,313
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Appendix Table A2 (continued)

1999 2000 2001 2002 2003 2004 2005 2006 2007

1 Livestock 480 436 567 636 659 762 845 922 983
2 Furniture, fixtures (non-metal) 4,554 3,896 3,321 2,781 2,293 1,904 1,575 1,317 1,136
3 Glass, glass products 825 603 438 317 235 189 166 155 154
4 Kitchen ware, hand and agricultural tools 3,811 68,5 3,562 3,503 3,432 3,577 3,734 3,960 4,257
5 Furniture, fixtures (metal) 4,555 5751 7,763 9,392 10,803 12,869 14,747 16,613 18,470
6 Other manufactured metal products 18,190 17,70217,860 17,858 17,745 18,154 18,507 19,004 19,640
7 Prime movers engines 18,484 17,474 16,577 15,944 14,991 15,195 16,143 16,243 17,183
8 Non-electrical machinery 338,428  322,711307,473 293,775 276,706 269,053 267,458 258,218 256,299
9 Electric generators, motors 22,118 23,102 24,120 25,268 26,074 27,693 29,807 31,116 32,919
10 Electrical machinery 14,095 14,227 14,432 14,794 14,879 15,713 16,978 17,481 18,386
11 Communications equipment 62,694 63,851 64,916 66,383 66,048 69,534 75,235 76,944 81,008
12 Household electrical appliances 5,984 6,307 6,601 6,940 7,001 7,602 8,504 8,811 9,475
13 Other electrical appliances 1,799 1,905 1,992 2,085 2,090 2,250 2,497 2,577 2,764
14 Ships, ship repair 86,331 86,341 87,140 87,337 85,607 85,265 86,606 87,769 88,122
15 Trains, train repair 3,000 2,889 2,791 2,687 2,559 2,451 2,366 2,280 2,185
16 Motor vehicles 65,445 63,567 62,668 60,956 56,870 54,934 55,428 55,781 55,233
17 Motor cycles 17,832 17,892 18,255 18,205 17,101 16,754 17,325 17,860 18,061
18 Other vehicles 372 344 323 300 269 250 242 237 229
19 Aircraft, aircraft repair 33,164 32,591 32,601 32,152 30,305 29,550 30,052 30,412 30,223
20 Measuring, photographic and optical equipment 25,12 24,292 22,578 21,180 19,429 19,114 19,782 19,592 20,537
21 Residential buildings 641,171  656,600671,624 687,806 705,186 724,295 748,063 776,004 808,695
22 Non-residential buildings 483,602  495,225506,585 518,844 532,031 546,503 564,476 585,579 610,235
23 Public works, agriculture 192,188 203,577214,938 226,663 238,966 252,337 266,831 282,802 300,469
24 Public works, roads, bridges, harbours 715,699 0OB47, 839,712 904,945 973,5061,046,826 1,125,266 1,210,190,302,668
25 Installation electricity, gas, communication 13®@46 142,117 147,938 154,072 160,654 168,075 176,082 184,926 194,781
26 Other construction 210,843  210,936211,263 211,908 213,117 215,325 217,937 221,393 225,984
27 Repair services 11,069 9,822 10,508 11,016 11,680 13,570 14,995 16,283 17,702
28 Other 2,640 2,453 2,737 2,930 3,129 3,642 4,025 4,371 4,752
Total 3,121,958 3,207,2333,301,283 3,400,678 3,493,363,623,386 3,785,670 3,948,83@,142,553

39



Appendix Table A3: GFCS in Indonesia, 1950-1990 26000 Rupiah)

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960

1 Machinery and equipment 63,560 66,587 70,081 72,933,867 75,309 75,290 74,104 73,268 71,832 70,408
2 Public works, roads, bridges, harbours 38,338 38,458,616 38,693 38,648 38,420 38,140 37,701 37,321 37,001 36,582
3 Other non-residential structures 93,137 97,955 33, 108,062 111,934114,271 116,104 116,842 117,839 119,626 120,681
4 Other 10,302 10,724 11,210 11,609 11,8841,957 11,968 11,821 11,721 11,598 11,442
5 Residential buildings 94,012 95,251 96,701 97,8468,5%8 98,561 98,356 97,592 97,004 96,706 96,049
Total 299,350 308,970 319,925 329,143 335,8888,519 339,857 338,061 337,153 336,763 335,161
1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971
1 Machinery and equipment 71,908 73,213 72,984 74,188,997 76,648 76,371 79,406 82,110 85,302 91,906
2 Public works, roads, bridges, harbours 36,284 3b,8635,335 34,775 34,268 33,824 33,323 32,814 32,306 31,900 31,754
3 Other non-residential structures 123,113 124,4514,547 124,539 125,080126,256 126,798 127,815 129,530 132,868 139,038
4 Other 11,602 11,698 11,606 11,634 11,6511,769 11,689 11,917 12,136 12,458 13,201
5 Residential buildings 95,932 95,333 94,247 93,0762,120 91,445 90,511 89,659 88,952 88,795 89,769
Total 338,839 340,560 338,719 338,212 338,1289,942 338,692 341,612 345,033 351,322 365,667
1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
1 Machinery and equipment 98,271 103,522 108,812 7118, 118,314 124,538 132,891 141,258 152,481 163,185 175,379
2 Public works, roads, bridges, harbours 31,809 &H1,982,552 33,464 34,817 37,096 40,566 44,808 50,872 57,906 66,495
3 Other non-residential structures 146,416 154512443 175,720 186,364198,318 211,750 224,267 238,594 255,268 276,372
4 Other 13,741 13,943 13,928 13,655 13,2712,927 12,669 12,331 12,075 11,955 12,264
5 Residential buildings 90,849 91,707 92,964 94,5226,82 100,990 107,641 115,712 127,500 141,014 157,718
Total 381,086 395,680 412,687 431,071 449,5%483,869 505,517 538,376 581,522 629,328 688,228
1983 1984 1985 1986 1987 1988 1989 1990
1 Machinery and equipment 190,170 198,633 205,396 , 7216 232,497 255,313 287,475 335,386
2 Public works, roads, bridges, harbours 77,680 &7,9199,110 112,560 127,946 146,647 169,846 200,395
3 Other non-residential structures 304,588 329,3376,3%H 384,186 411,193 439,561 469,961 505,373
4 Other 13,133 13,674 14,402 15,668 17,423 20,008 3,682 29,213
5 Residential buildings 179,653 198,942 219,855 .9 260,900 281,299 302,416 326,029
Total 765,224 828,495 895,159 970,110 1,049,959 4218P8 1,253,379 1,396,396

Note: The five categories were estimated with GFCF shead the following values fpr machinery and equipment 3.0% of GDP, public works
roads, bridges and harbours 0.5% of GDP, otherresidential structures 2.2% of GDP, other capitald$ 0.4% of GDP, residential structures
1.5% of GDP depreciation. This implies estimatibtotal capital stock with total GFCF apd= 7.6% of GDP.
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