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THE TYRANNY OF NUMBERS: CONFRONTING THE STATISTICAL REALITIES OF THE EAST ASIAN GROWTH EXPERIENCE* ALwYNYOUNG This paper documents the fundamental role played by factor accumulation in explaining the extraordinary postwar growth of Hong Kong, Singapore, South Korea, and Taiwan. Participation rates, educational levels, and (excepting Hong Kong) investment rates have risen rapidly in all four economies. In addition, in most cases there has been a large intersectoral transfer of labor into manufacturing, which has helped fuel growth in that sector. Once one accounts for the dramatic rise in factor inputs, one arrives at estimated total factor productivity growth rates that are closely approximated by the historical performance of many of the OECD and Latin American economies. While the growth of output and manufacturing exports in the newly industrializing countries of East Asia is virtually unprecedented, the growth of total factor productivity in these economies is not.



I. INTRODUCTION



This is a fairly boring and tedious paper, and is intentionally so. This paper provides no new interpretations of the East Asian experience to interest the historian, derives no new theoretical implications of the forces behind the East Asian growth process to motivate the theorist, and draws no new policy implications from the subtleties of East Asian government intervention to excite the policy activist. Instead, this paper concentrates its energies on providing a careful analysis of the historical patterns of output growth, factor accumulation,and productivitygrowth in the newly industrializing countries (NICs) of East Asia, i.e., Hong Kong, Singapore,South Korea,and Taiwan. Tables I and II and Figure I present some basic information on growth in the NICs, drawn from national accounts and census sources.' As seen in Table I, the extraordinarily rapid and sus*This paper was supported by a grant from the MIT-NTU Collaboration Agreement and an NBER Olin Fellowship. I am indebted to Christina Paxson for providing data tapes on Taiwan, to Chan Wing-Kwong, Chao Bi-Tsyr, Ho Kun-Lon, Peter Kisler, John Sharon, and Woo Hyun-Sook for help in gathering and entering data, and, most especially, to Ho Veng-Si and Yang Shin-Kyu for extraordinary research assistance. Thanks are due the governments of Hong Kong, Singapore, South Korea, and Taiwan for providing unpublished data and answering queries. 1. The Appendix provides a full description of sources. All growth rates reported in this paper are logarithmic, rather than geometric, growth rates. The labor force estimates for Korea and Taiwan exclude their large (predominantly conscript) armies, whose measured output (in the form of wages) is comparatively small. Section VI examines the sensitivity of the results reported in this paper to the inclusion/exclusion of military personnel. ? 1995 by the President and Fellows of HarvardCollegeand the MassachusettsInstitute of Technology. The QuarterlyJournal of Economics,August 1995
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TABLE I GROWTHRATES (PERCENT)



Singapore (1966-1990)



Hong Kong (1966-1991)



GDP per capita GDP per worker Excluding agriculture Manufacturing A Participation rate



N



D



7.3 7.3 NA NA



1.6 2.6 2.8 1.3



N-D 5.7 4.7 NA NA



D



N-D



8.7 8.7 8.8 10.2



1.9 4.5 4.6 6.2



6.8 4.2 4.2 4.0



0.27 -- 0.51



0.38 -- 0.49 South Korea (1966-1990)



GDP per capita GDP per worker Excluding agriculture Manufacturing A Participation rate



N



N



D



8.5 8.5 10.3 14.1



1.7 2.8 5.4 6.3



N-D 6.8 5.6 4.9 7.8



Taiwan (1966-1990) N



D



N-D



8.5 8.5 9.4 10.8



1.8 3.1 4.6 5.9



6.7 5.4 4.8 4.9



0.28 -- 0.37



0.27 -- 0.36



N = Numerator; D = Denominator. NA = Not Available, the Hong Kong government has yet to develop constant price estimates of GDP by sector. GDP measures are at market prices, excluding import duties, however. Columns may not add up due to rounding.



tained growth of output per capita in all four economies, averaging some 6 to 7 percent per annum for two and a half decades, is truly remarkable. It is this record of growth, along with its apparent association with the rapid growth of manufactured exports, that has led most economists to believe that productivity growth in these economies must be extraordinarilyhigh, particularlyin their manufacturing sectors. This view, however, ignores an equally remarkablerecordof factor accumulation. TABLE II EDUCATIONALATTAINMENTOF THE WORKINGPOPULATION(PERCENT)



Hong Kong



None Primary Secondary+



Singapore



South Korea



Taiwan



1966



1991



1966



1990



1966



1990



1966



1990



19.2 53.6 27.2



5.6 22.9 71.4



55.1 28.2 15.8



J 33.7 66.3



31.1 42.4 26.5



6.4 18.5 75.0



17.0 57.2 25.8



4.5 28.0 67.6



Self-taught are included under primary. Hong Kong, Korean, and Taiwanese data refer to highest level of education "attended" rather than completed. All percentages are calculated net of those reported as "unknown."
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As Table I shows, one important area of factor accumulation has been labor input. The rapid postwar decline in birth rates (changingdependencyratios) and rising rates of female labor force participation have led to a substantial rise in the aggregate participationrate in each of the NICs.2 In moving to measures of output per worker, rising participationrates remove an average of 1 percent per annum from the per capita growth rate of Hong Kong, 1.2 and 1.3 percent per annum, from Korea and Taiwan, respectively,and a stunning 2.6 percent per annum (for 24 years!) from the growth rate of Singapore.Intersectoral transfers of labor have also been important. Thus, removing agriculture from the analysis lowers the growth rate of output per workerin Taiwan and South Korea by 0.6 and 0.7 percent per annum, respectively, reflectingthe rapiddecline in the share of agriculturalemployment in total employment in both economies.3Although the growth of manufacturing output has been unusually rapid in these economies, so has the growth of manufacturingemployment. Once one accounts for the transfer of labor into manufacturing, one finds, surprisingly,that, with regardto laborproductivitygrowth, manufacturing in both Singapore and Taiwan actually underperformed the aggregateeconomy. Capitalinput has also grown rapidlyin the NICs. As shown in Figure I, although the investment to GDP ratio has remained roughly constant in Hong Kong, in the other NICs it has risen substantially over time. In Singapore the constant price investment to GDP ratio, at 10 percent in 1960 had reached39 percentby 1980 and an extraordinary 47 percent by 1984, after which it declined substantially, only to begin another rise in the late 1980s. In South Korea,investment rates, which were around 5 percent (in constant prices) in the early 1950s, explodedup to 20 percent in the late 1960s, reached 30 percent by the late 1970s, and were approaching40 percent by 1991. Finally, in Taiwan the constant 2. Changes in age-specificmale participationrates are minimal in all four economies, while, with the exception of Hong Kong and Taiwan (where they declinedgradually),reportednonagriculturalhours of work have remainedroughly constant. This suggests that the increase in participationis genuine, and not some statistical artifact. 3. This intersectoraltransfer was greatest in Taiwan during the 1970s, when the differencein the growth of output per workerwas 2.1 percent (5.6 versus 3.5), and in Koreaduringthe 1980s, when the differencein growthrates was 1.7 percent (6.7 versus 5.0).
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price investment to GDP ratio, at around 10 percent in the early 1950s, grew steadily to a high of 27 percent in 1975, after which it fluctuated around a value of about 22 percent. Human capital accumulation in the East Asian NICs has also been quite rapid.As shown in Table II above, over the past two and a half decades the proportion of the working population in each economywith a secondaryeducation or more has almost tripled or, in the case of Singapore,even quadrupled.By 1990/1991, some 18 to 20 percent of the working population in each NIC had some tertiary education.4 In weighting labor input by sex, age, and educationalcharacteristics (discussed further below), I have found that the improvingeducationalattainment of the workforcecontributes to about 1 percent per annum additionalgrowth in laborinput in each of these economies. All of the influences noted above-rising participation rates, intersectoral transfers of labor, improvinglevels of education, and expandinginvestment rates-serve to chip away at the productivity performance of the East Asian NICs, drawing them from the top of Mount Olympus down to the plains of Thessaly. In a companionpaper [Young 1994], I use simple back-of-the-envelope calculations and large international data sets to show that, with regard to productivity growth in the aggregate economy and in manufacturing in particular, the NICs cannot be consideredto be strong outliers in the postwar world economy. This paper concentrates on a more careful analysis of these four economies, making use of the extensive statistical record embodied in their national accounts, population censuses, and sectoral, wage, and labor force surveys. The remainderof this paper is organizedas follows. Section II presents a short review of methodology. Sections III-VI then provide a country-by-countryanalysis of aggregate and sectoral total factor productivity growth. Section VII contrasts this research with earlier work on productivitygrowth in the NICs, while Section VIII summarizes and concludes. An Appendix provides a description of sources and some of the problems encountered in linking differentdata series.



4. Defined as junior college and above in Korea and Taiwan and matriculation/A levels and abovein Hong Kong and Singapore.
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A. The Translog Index of Total Factor Productivity Growth Consider the translogarithmic value added production function:5 (1)



Q = exp [ 
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