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[Abstract]  

This paper examines China’s industrial structural transformation over the past several decades, 

comparing it with Japan, Korea and the US. Using expanded sets of international comparable 

databases, we decompose aggregate productivity growth into sectoral productivity growth and inter-

sector resource reallocation.  

Our findings reveal notable trend changes in labor shares across sectors with significant time 

differences, earlier de-industrialization in the US and latest industrialization in China. Notably, in the 

US, manufacturing has lagged behind trade, finance and business services in labor share, and ICT in 

productivity for years. In contrast, in China, while these service sectors remain minimal in labor share, 

their relative productivities surpass those of manufacturing. Despite her remarkable productivity 

growth, significant gaps persist in all sectoral productivity levels between China and the others. We 

explore how fast these gaps could be narrowed by current sectoral productivity growth trends. 
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INTRODUCTION 

Modern economic growth (Kuznets, 1966) in the 19th century was achieved through 

industrialization via exports or export industrialization. In contrast, industrialization 

aimed only at the domestic market is called as import substitution for domestic production. 

Most prewar (WWI) industrializers such as Germany and the US also adopted this import 

substitution strategy during the 19th century. They imposed high tariffs on competitive 

imported products and maintained high exchange rates to lower the prices of imported 

intermediate and capital goods for domestic production. Nevertheless, these protectionist 

strategies were relatively short-lived, so that the manufacturing sector equipped with 

competitiveness turned to foreign markets, graduating import substitution for export 

industrialization. Japan followed a similar path toward the end of World War I.  

After World War II, most developing economies began pursuing economic growth 

through import substitution. Only a few emerging market economies in East Asia, such 

as Korea and Taiwan, started export industrialization with labor intensive manufacturing 

products in the 1960s. The increasing share of these emerging market economies in world 

manufacturing exports threatened the manufacturing sectors in advanced economies2 . 

Nevertheless, for the majority of developing economies, the shift from import substitution 

to export industrialization strategies was not an easy policy decision.  

This is why some southeast Asian economies following Korea and Taiwan were 

spotlighted in World Bank (1993)’s East Asian Miracle, which stressed their exceptional 

cooperative market-government relationships among developing economies. In fact, most 

maintained high (effective) tariff rates and exchange rates, while their heavily protected 

manufacturing sectors largely failed to enhance their international competitiveness until 

the 1990s. These manufacturing sectors often became vested interests, incentivised to 

continue seeking protection. One of the reasons why the Miracle economies could avoid 

this trap may come at least partly from the political context, where authoritarian regimes 

in East Asia must resort to economic policy changes to establish their political legitimacy.  

Thus, East Asia achieved exceptional success in export industrialization among 

developing economies. Industrialization itself, however, was an economic development 

strategy commonly shared among post WWII developing economies, including those in 

South Asia, Latin America, Sub-Sahara Africa, Middle East and socialist countries. 

Almost all of them failed to industrialize, though, mainly because they stuck to import 

substitution in capital-intensive heavy and chemical industries, neglecting export 

industrialization in unskilled labor-intensive light manufacturing industries, which better 

 
2 It was reflected in the OECD report in 1977, titled, The Challenges of Newly Industrializing 

Countries. 
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suited their factor endowments. 

Since the Industrial Revolution (IR), economic development has been driven by 

manufacturing. Industrialization jointly enhanced productivity and generated unskilled 

labor jobs. The success of labor intensive manufacturing comes from its tradability in the 

world market and its higher income elasticity of demand. Agriculture also exports its 

products, but its income elasticity of demand is lower and agricultural productivity 

growth tends to rely on labor saving technological innovation. In contrast, services’ 

tradability as well as their job creation was limited as compared to manufacturing sector 

until recently. 

Entering the 21st century, however, we observe that technological innovation and 

economic globalization seem to threaten the once effective development strategy of 

export industrialization. On one hand, the digital revolution undermines comparative 

advantages of a rich pool of unskilled labor, while on the other, global value chains are 

clustering in a few economies rather than dispersing across many. This raises concerns 

that export industrialization may not able to jointly realize productivity growth and job 

creation any more. 

Kohsaka (2023) re-examined the process of industrial structural transformation and 

productivity growth across economies under these changing global economic 

environments. Using the disseminating database developed by the Groningen Growth and 

Development Centre (GGDC), he provided some new insights on cross-economy labor 

share changes and sectoral productivity growth in 42 advanced and developing economies 

during the period of 1947-2013, particularly focusing on their dispersions and 

concentrations, and considering their implications for the future of de-industrialization 

and development strategies.  

Building on this previous work, this chapter focuses on China’s industrial structural 

transformation and productivity growth in international comparison. Particularly, we 

select a few successful industrializers/de-industrializers and meticulously examine their 

sectoral productivity growth and inter-sector resource reallocation over the decades, using 

expanded sets of international comparable databases, i.e. Groningen Growth and 

Development Centre 10 sector database (GGDC 10SD), GGDC Economic 

Transformation Database (GGDC ETD), World Input-Output Database, Socio-Economic 

Accounts (WIOD SEA) and Penn World Table (PWT) 10.013.  

It is well known that advanced economies graduated from industrialization by the 1970s 

 
3 The more recent the data, the more disaggregated aspects we can scrutinize. In this chapter, we reach 

as many as 56 sectors and as long as the year of 2018, but not uniformly across sector, country and 

period, but only on a selected basis. 
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and are in the process of de-industrialization and servicification. Furthermore, developing 

economies also seem to have started de-industrialization since the 1990s, which raises 

worries about its possibly negative impact on their economic development (e.g. Rodrik, 

2016 and IMF, 2018).  

Emphasizing that there is no such a thing as a “mean or typical” developing economy 

in terms of economic development, this chapter examines income convergence processes 

of selected economies including China. Focusing China and the other potential fore-

runners to China, we decompose their aggregate productivity growth into both sectoral 

productivity growth and inter-sector resource reallocation, examine their structural 

transformation patterns as part of the income convergence process, and clarify their 

implications for China’s past and future convergence.  

 

Our findings can be summarized as follows: We note that there is no universal pattern 

of industrial structural transformation across income levels and/or over time, such as the 

conventional inverted U-shaped rise and fall of manufacturing’s share in employment and 

output. However, advanced economies and a few developing economies who have 

succeeded income convergence (income convergers hereafter) appear to share some 

common patterns.  

Among these income convergers, we select four (de-)industrializing economies (the 

US, Japan, Korea and China) and decompose their productivity growth into sectoral 

productivity growth and inter-sectoral reallocation of resources individually. The US is 

the earliest (de-) industrializer, Japan the first late comer, Korea next to Japan and China 

one of the latest industrializers in East Asia.  

Using GGDC 10SD, we find: the US had already shifted from an industrial society to 

a financial society in the post-WWII period, where financial service became the leading 

contributor to aggregate productivity growth through both sectoral productivity growth 

and inter-sector reallocation. Japan’s postwar rapid growth period of 1953-1970 

represented classical industrialization from a low-income agricultural society. Japan 

remained on its plateau of industrialization until its de-industrialization and secular 

growth slowdown known as Japanization, which began in the 1990s. Korea’s 

industrialization during 1970-1990 was also classical, but it started to de-industrialize 

immediately at its peak around 1990, in contrast to Japan. China started its 

industrialization in the 1990s with the lowest labor productivity among the three 

industrializers in East Asia. High sectoral productivity growth remains across the board, 

not only in manufacturing, and there is no symptom of de-industrialization even after the 

Global Financial Crisis (GFC), whereas its decline in agricultural labor share has been 
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fairly modest compared to those of Japan and Korea. 

Using ETD for the period of 1990-2018, we find distinct contributions across financial 

intermediation, real estate and business service within (broad) financial service as: In 

Japan, business service replaced manufacturing as the leading contributor to aggregate 

productivity growth during de-industrialization, mainly through reallocation rather than 

sectoral productivity growth. In Korea, manufacturing held the leading contributor to 

aggregate productivity growth despite de-industrialization. In China, we find little 

qualitative changes in sectoral contributions, while observing significantly larger growth 

contributions of financial intermediation and business service in the post-GFC period. 

Using WIOD SEA for the period of 2000-2014, we find distinct contributions across 

ICT, financial intermediation, real estate, business service excluding ICT as: The US 

witnessed altercating leading growth-contributors among ICT, financial intermediation, 

real estate and business service. Japan witnessed that government service, business 

service and real estate contributed dominantly in an alternating way mainly through 

reallocation, while de-industrializing Korea witnessed limited growth contribution from 

ICT, finance, real estate and business service. China witnessed ever-dominant 

manufacturing’s growth contribution, but little changes in growth contributions of those 

frontier sectors as business service and ICT. 

Finally, with significant gaps in both aggregate and sectoral productivity levels among 

economies, we noted very weak convergence in agriculture compared to manufacturing 

and services in East Asia. Experimentally calculating the years needed to converge to a 

target productivity level based on the present sectoral productivity growths, we find that 

China, for example, needs more than a century for agriculture’s convergence, while 32 

years for manufacture’s. 

  

The first section below summarizes how industrial structural transformation has been 

discussed in the literature, and observes, based on GGDC 10 sector database, that there is 

no universal pattern across economies. However, the alternating rise and fall of 

manufacturing’s labor share, i.e. industrialization and de-industrialization, can be traced 

only among income convergers including advanced and developing economies such as 

those in East Asia.  

The second section, after introducing the decomposition of aggregate productivity 

growth, overviews sectoral labor shares and productivities of selected (de-)industrializers, 

and shows how we can detect similarities and uniqueness among them. Then, the Section 

introduces each economies’ decomposition results across decades one by one, and points 

out the findings on individual components’ roles. Particularly, we will show which sector, 
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out of agriculture, mining, manufacturing and seven services sectors, contributes to 

aggregate productivity growth to what extent and through which channel. This section 

will clarify the relative positions of these industrializers. 

The third section extends the second by using additional datasets, i.e. GGDC ETD for 

12 sectors, 1990-2018 without US data on the one hand, and WIOD SEA for 56 sectors, 

2000-2014 with US data on the other hand. First, on GGDC ETD, we distinguish between 

business service, finance and insurance, and real estate from one broad finance sector and 

identify their individual contributions to aggregate productivity growth. Next, on WIOD 

SEA with US data, we go into furthermore disaggregated sectors such as ICT sector as 

well as manufacturing’s 19 subsectors across the full lineup of economies.  

The fourth section turns to the issue of sectoral productivity convergence among 

economies. Just like income convergence among advanced economies, their aggregate as 

well as sectoral productivities may or may not converge, while significant gaps in 

productivity levels persist between advanced and developing economies including East 

Asia. This section examines what we observe about productivity convergence when 

including emerging market economies like China and presents simple projection 

exercises on how fast aggregate and sectoral productivities catch up to those of US for 

expositional purposes. The fifth section summarizes our findings and discusses them in 

the broader context of structural transformation under productivity growth. The last 

section concludes the chapter. 
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1. INDUSTRIALIZATION, STRUCTURAL TRANSFORMATION AND 

ECONOMIC GROWTH 

From the outset, modern economic growth (Kuznets, 1966) was a process of 

industrialization, which accompanies a transformation in industrial structure from an 

agricultural society. A national industrial structure has been conventionally decomposed 

into three broad sectors, i.e. agriculture, manufacturing and services. In the early 19th 

century, the United States was an agricultural society where agriculture occupied more 

than 80 % of  its total employment, while manufacturing and services did less than 10 % 

each. Since then, the agriculture’s labor share trend-declined to below 50 % around the 

Civil War era in the 1860s, and further to below 10% by the 1970s. By contrast, the shares 

of both manufacturing and services rose parallelly to 30% until the early 20th century. 

Then, the former slowed down its growth, almost peaked out at before 40% and started 

to decline in the beginning of the 1950s, while the latter started to rise at higher speed4. 

Similar trends are observed commonly in advanced economies. As one popular 

example, Herrendorf et al. (2013, Figure 2) show scatter maps of a combination of 

sectoral employment and value added shares with respect to per capita income levels 

(constant international dollars in 1990) across a panel of 10 advanced economies over the 

years of 1800-2000. It showed: the higher the income level, the lower the employment 

share of agriculture to less than 10% and the higher that of services to more than 70%. 

Whereas, as to manufacturing, the higher the income level, the higher its labor share up 

to 30-50% but the lower its share from there to around 20%, being called as hump-shaped5. 

Comin et al (2021) tried to recover the hump-shaped pattern by presuming some 

nonhomethetic preferences, and Sposi et al. (2021) did so by also presuming 

nonhomothetic preferences, differential sectoral productivity growth and trade integration, 

both theoretically and empirically. 

However, this hump-shaped or inverted U-shaped pattern of changes in employment 

share of manufacturing is not necessarily shared in common, neither across economies 

nor across income levels (Kohsaka 2023). In fact, Figure 1 shows a scatter plot across an 

extended panel of 42 advanced and developing economies over the period of 1947-2013 

based on GGDC 10 sector database. Apparently, we cannot clearly detect one single hump 

for manufacturing with respect to income levels, anymore. 

 
4 Acemoglu (2009), Figure 20.1. 
5 Also its original figure showed that, while these patterns of industrial transformation across sectors 

are similar between shares in employment and value added, the employment share in agriculture is 

higher than its value added share at the same income level and the other way around in manufacturing, 

which suggests that the labor productivity (= value added/ employment) is generally lower in 

agriculture than in manufacturing. 
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Figure 1: Manufacturing’s labor shares and income levels, 42 economies,  

1950-2011 

 

Note: GDP per capita: real GDP per capita (2005 constant price at 2005 market exchange rate). Data: 

Groningen Growth and Development Centre (GGDC), 10 sector database (10SD). 
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Rather, if we look at Figure 2, we can detect a hump-shaped pattern of manufacturing 

labor share only in advanced as well as in few developing economies in East Asia (Panel 

b), but not anymore in other economies as in Latin America and Africa (Panel c and d). 

In other words, the hump-shaped pattern can be found not universally across economies, 

but only in some set of economies. 

Figure 2: Manufacturing’s labor shares and income levels, by region, 1947-2013 

 

Note: same as in Figure 1. 

  Alternatively, if we turn to look at time-series patterns of manufacturing’ labor shares 
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across economies by region in Figure 3, we can again detect a hump-shaped pattern of 

manufacturing’s labor shares in advanced and some developing economies in East Asia 

with some time lags one another, but not in other regions. Manufacturing’s labor shares 

peaked out between 1960 and 1980 in advanced economies except for the US, while they 

did so mostly by around 1990 in East Asia except for China6. 

Figure 3: Manufacturing’s labor share, by region, 1950-2011 

 

 

Note: same as in Figure 1. 

Parallel to structural transformation, if we look at their income growth performances 

by GDP per capita (2005 constant price and market exchange rate) in logarithm (Figure 

 
6 In fact, meticulous observers may detect non-single humps across economies over time, partly due 

to business cycles as in China in the late 1990s and the late 2000s, and Singapore in the late 1970s and 

the late 1980s, while they may detect not so conspicuous humps even in Figure 4b. 
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4), we can detect more or less income convergence in the former groups (Panels a and b), 

but stagnation or divergence in the latter (Panels c and d). More precisely, first, we can 

observe a strong income convergence among advanced economies and, second, we can 

also detect some income convergence (represented by steeper slopes of income lines) 

among a few developing economies in East Asia, particularly in Hong Kong, Korea, 

Singapore and Taiwan, then followed by Malaysia, Thailand and then China, with more 

or less significant time lags, catching up with advanced economies. In contrast, in Latin 

America we hardly find income convergence throughout the period and in Africa, we 

generally observe income divergence instead. This is consistent with the historical fact 

that industrial structural transformation goes together with modern economic growth 

When the productivity level of manufacturing is higher than that of agriculture as in 

advanced economies in 1800-2000, resource reallocation from agriculture to 

manufacturing or structural transformation under industrialization would, other things 

being equal, enhance an aggregate productivity level even without any sectoral 

productivity growth (reallocation effect on aggregate productivity growth). In addition, 

when the productivity growth of manufacturing is higher than that of agriculture, the same 

re-allocation would further enhance the national productivity growth (sectoral growth 

effect on aggregate growth). In fact, both of these seem to have really happened in modern 

economic growth. In this sense, industrialization has been the engine of sustained 

productivity growth or modern economic growth in advanced as well as some other 

economies.  

In advanced economies, however, the manufacturing labor share has kept declining 

recently, i.e. de-industrialization has prevailed since around the 1970s (Figure 4). If the 

share of manufacturing with higher productivity level and growth be replaced by that of 

services with lower productivity level and growth, it would lead to lower aggregate 

productivity level and growth. 

In developing economies, because their agriculture shares remain large, the resource 

shift by industrialization has been expected to enhance their aggregate productivity level 

and growth, as experienced by advanced economies. In fact, however, the resource shift 

from agriculture to manufacturing was limited and/or skipped, and that from agriculture 

to services turned out to be conspicuous particularly in recent years.  
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Figure 4: GDP per capita, by region, 1950-2011 

 

 

Note: GDP per capita (2005 constant price, market exchange rate). Data: Penn World Table 10.01. 

In other words, in most developing economies, their relatively small manufacturing 

shares started to decline at lower income levels as compared to advanced economies or 
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earlier industrializers. This fact is labeled as pre-mature de-industrialization by Rodrik 

(2016). IMF (2018, page 6) also states: “many of the developing economies with 

declining manufacturing shares never experienced strong expansion of the shares to begin 

with, unlike most of the economies that developed earlier. As a result, compared with 

those of earlier developers, the manufacturing employment shares of many developing 

economies have typically peaked at lower shares and income levels.”  

Once, in advanced economies, it was worried that the reallocation of resources from 

manufacturing to services may slow down aggregate productivity growth (Baumol, 1976), 

because manufacturing, being technologically advanced sectors as compared to services, 

was regarded as a higher productivity growth sector. Among developing economies, it 

was only those in East Asia since the 1960s, who realized income convergence with 

advanced economies along with increasing employment and export shares of 

manufacturing. Particularly, Rodrik (2013) and McMillan and Rodrik (2011) argue that, 

because unconditional productivity convergence can be found not in aggregate economy 

but in manufacturing, the structural transformation of developing economies during 1990-

2005, being without an increase in manufacturing employment, may not be able to lead 

to income convergence.  

 

  Casual observations thus far suggest that there is no universal pattern of structural 

transformation across income levels or over time, but that advanced economies and a few 

developing economies appear to share some similar patterns of structural transformation, 

i.e. a rise and a fall of manufacturing’s labor share across income levels and over time. 

Those industrializing economies also show more or less income convergence, catching 

up with the frontier income level among advanced economies.  

  Noting that China is one of these few, exceptional developing economies, or possibly 

one of the last group of them, we focus on China’s industrial structural transformation in 

international comparison in this chapter. Specifically, in the following sections, we select 

four successful industrializers/de-industrializers, i.e. the US, Japan, Korea and China, and 

analyze their transformations along with their aggregate productivity growth by looking 

into their sectoral productivity growth and inter-sector resource reallocation across 

decades. 

Advanced economies such as the US started de-industrialization by the 1970s, while 

developing economies have also started de-industrialization since the 1990s too, rarely 

succeeding in industrialization or catching up with advanced economies in income. 

Therefore, we decompose the aggregate productivity growth of these selected successful 

industrializers into sectoral components, identify which sector contribute to what extent 
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and through which channel, and compare the results to obtain what we can learn from 

their similarities and dissimilarities for the past and future of industrial structural 

transformation and productivity growth of China. 

 

2. LONG-RUN TRENDS OF STRUCTURAL TRANSFORMATION BASED ON 

GGDC 10 SECTOR DATABASE, 1950-2010 

Decomposing aggregate productivity growth 

We recall that aggregate productivity growth is simply a weighted average of sectoral 

productivity growth, which significantly differs across sectors and over time along with 

their changing weights. Which sector contributes most to aggregate productivity growth, 

and when? How are resources reallocated among sectors under structural transformation? 

These whole pictures end up with aggregate productivity growth after all.  

Thus, in the wake of previous works such as Diao et al. (2017) and Kohsaka and Shinkai 

(2015), we decompose labor productivity growth into sectoral labor productivity growth 

and reallocation of labor between sectors, where an increase (decrease) in labor share in 

higher (lower) productivity sectors is expected to increase (decrease) the aggregate labor 

productivity of the economy as a whole.  

Sector i’s labor productivity in period t, yi,t, is defined as yit = Yi,t/Li,t where Y and L are 

value added and employment of the sector, respectively. Sector i’s labor share at t, θi,t , is 

defined as θi,t = Li,t/Lt. Then, the aggregate labor productivity in period t, yt, is expressed 

as a total sum of sectoral productivity multiplied by labor shares, i.e. yt = Σi θi,t,yi,t. Now, 

we can decompose the aggregate labor productivity change into a sectoral productivity 

growth and a reallocation of labor as:   

Δyt = yt – y0 = Σiθi,tyi,t – Σiθi,0yi, 0 = Σiθi,0Δyi,t + Σi[( yi,0 + Δyi,t)Δθi,t] 

By dividing both sides by the initial labor productivity, we obtain the following in 

growth terms: 

Δyt/y0 = Σiθi,0 (yi,0/y0) (Δyi,t/yi,0) + Σi (yi,0/y0) (1 + Δyi,t/yi,0) Δθi,t         (1) 

  The first term of the right hand side of Equation (1) implies that, the larger the initial 

sectoral labor share (θi,0) and the higher the initial sectoral relative productivity level 

(yi,0/y0), the larger the contribution of its sectoral productivity growth to the aggregate 

productivity growth, which we call the sectoral productivity growth effect on aggregate 

labor productivity growth. The second term implies that, the larger the initial sectoral 

relative productivity level (yi,0/y0) and the higher the sectoral productivity growth 

(Δyi,t/yi,0), the larger the contribution of its increase in sectoral labor share to the aggregate 

labor productivity growth, which we call the (inter-sector labor) reallocation effect on 
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aggregate labor productivity growth7. 

Overview of sectoral labor shares and productivities for decomposition 

Our first and main data set consists of sectoral real value added in local currencies (2005 

constant prices) and employment (persons employed) in 42 advanced and developing 

economies for the period of 1947-2011, obtained from Groningen Growth and 

Development Centre 10-Sector Database (GGDC 10SD, hereafter).  

In order to focus on China in international perspective, we refer to four economies, 

namely, China, Japan, Korea and US. The previous Figure 3 demonstrates that US is not 

only one of the earliest industrializers, but also the earliest de-industrializer, who started 

de-industrialization as early as in the early 1950s. Japan is one of the typical late 

industrializers in the late 19th century, recovered from the WWII disaster and  its 

industrialization peaked out in the 1970s. Korea started industrialization around 1970, de-

industrializing from the 1990s. Finally, China appeared to be the last industrializer or at 

least one of the last industrializers, who might start de-industrializing in the 2010s as we 

will observe later.   

Figure 5, Panel a shows sectoral labor shares of the four economies in the period of 

1950-2011. We picked up six major sectors, i.e. agriculture, manufacturing, construction, 

trade (wholesale, retail, hotels and restaurants), finance (including insurance, real estate 

and business services), and government service (not available for Korea). Other 4 sectors, 

i.e. mining, utilities (electricity, gas, water supply and sewage), transportation and private 

service are not shown because of their smaller sizes and influences on aggregate 

productivity growth.  

We note here that finance and then government service are newly emerging sectors in 

the de-industrializing economies (US, Japan, and probably Korea), but no visible 

emerging sign in China. In fact, manufacturing’s labor share became smaller than those 

of government service, trade and finance in US by 1990 and Japan by 2010, and smaller 

than that of trade and almost caught up by that of finance in Korea by 2010. This is the 

reality of de-industrialization. China’s agriculture’s labor share was beyond 40% until 

recently, therefore barely seen in the upper right-hand corner in Figure 6, while 

construction’s rather unique to each economy. Conspicuous is a very small labor share of 

finance sector in China all through the periods. 

  

 
7 Note that the reallocation effect consists of static (dependent only on initial labor share) and 

dynamic (dependent on both initial labor share and sectoral productivity growth) components. 
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Figure 5: Sectoral labor share and labor productivity, 1950-2011 

a. Sectoral labor share 

 

b. Sectoral labor productivity 

 
Note: Labor shares are: sl1: agriculture, sl3: manufacturing, sl5: construction, sl6: trade, sl8: finance, 

sl9: government service. Labor productivities are; yl1: agriculture, yl3: manufacturing, yl5: 

construction, yl6: trade, yl8: finance, yl9: government service. Data: GGDC 10SD. 
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In de-industrializing US, reallocation or a shift in labor share8 is from manufacturing 

to mainly finance in the 1980s and 1990s, then to trade in the 1970s and 1980s and to 

government service in the 1950s, 1960s and 2000s. Reallocation is from agriculture to 

manufacturing and all services until the 1970s in industrializing Japan and until the 1990s 

in industrializing Korea, and then from agriculture and manufacturing to services, 

particularly finance and government service, since the 1990s in both de-industrializing 

Japan and Korea. In China, the last industrializer among the four, reallocation is from 

agriculture to all the others since the 1970s.  

Very roughly speaking, with respect to a pattern of industrial structural transformation, 

Japan looks like US with 50 years’ lag, Korea like Japan with 20 years’ lag but compressed, 

and China like Korea with 10 years’ lag, whose transformation appears prolonged instead 

of compressed. A decline in agriculture’s labor shares showed distinct difference in timing 

and pace across the economies. All sectoral labor shares changed generally smoothly, 

which suits our long-run (low frequency) productivity growth decomposition well. 

Similarly, Figure 5, Panel b shows sectoral labor productivity levels of the same sectors 

of the four economies in the same period, at constant 2005 national prices in logarithm. 

Sectoral labor productivities show positive growth except for construction in US and 

finance in Korea. Manufacturing’s labor productivity growths are generally higher than 

the other sectors across the economies, while there seem to be some convergence in labor 

productivity across some sectors across economies, except for finance and manufacturing 

in US, agriculture in Japan, manufacturing and construction in Korea and agriculture and 

finance in China. Most of sectoral labor productivity levels show fairly monotonous 

increases.  

The decomposition results of long-run productivity growth, 1950-2010 

Now we are ready to go into the result of productivity growth decomposition of the 

four economies one by one, first US, the earliest de-industrializer, second, Japan, a typical 

de-industrializing industrializer, third, Korea, a typical late de-industrializing, late 

industrializer, and last, China, a typical last industrializer.  

Since we are concerned with long-run productivity growth and structural 

transformation, we need to be careful in choosing observation periods. In order for the 

decomposition to be useful, we would like to focus on trends as well as changes in trends 

in choosing both beginnings and ends of periods. As shown below, as far as the four 

industrializers are concerned, we find that 1970 and 1990 are fairly good period-markers, 

being commonly applicable to all. We decompose aggregate productivity growths for the 

 
8 Throughout this chapter, we refer to a shift in labor share across sectors as (inter-sector) reallocation 

of resources (labor), which may or may not need an inter-sector labor movement.  
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periods of 1950-1970, 1970-90, and 1990-2010, as possible as their availability allows. 

United States 

Table 1 shows the result of growth decomposition of the US for the period of 1950-

1970, 1970-1990 and 1990-2010. We recall that, the larger the initial relative productivity 

and the initial labor share, the larger the contribution of the sectoral productivity growth 

to the aggregate productivity growth on the one hand, and that, the larger the initial 

relative productivity and the sectoral productivity growth, the larger the contribution of 

the sectoral labor share change or reallocation to the aggregate productivity growth. The 

Table shows the metrics of these components in the first four rows and growth 

contributions in the latter three rows in the three periods, respectively, as will be repeated 

in the following Tables 2-11. 

 

Starting from the GDP per capita of as high as US$15,911 (1950 at 2005 constant price), 



19 

 

the aggregate labor productivity growths of the US were 2.04%, 0.81% and 1.26% for the 

periods of 1950-1970, 1970-1990 and 1990-2010, respectively. In other words, the US 

experienced a steady growth in 1950-1970, but some stagnation in 1970-1990, and then 

moderate recovery in 1990-2010. 

Initially in 1950, sectoral labor shares were largest in manufacturing (25%), followed 

by trade (20%) and government service (19%), agriculture (less than 10%) and relatively 

small in mining and utilities (Table 1, third row), but the manufacturing share kept 

declining to less than 9% by 2010, while both trade and government service’s shares 

slowly grew to 25% and 30%, respectively, and financial service’s share rapidly grew 

from less than 7% and surpassed manufacturing’s to 18% by 2010 (third row from the 

bottom). Apparently, the US economy continued to de-industrialize since the 1950s and 

resources shifted from manufacturing toward services, particularly financial service and 

government service to the present. 

Throughout this de-industrialization, sectoral labor productivity growths were steadily 

high in agriculture (3.9, 3.2 and 4.3%), manufacturing (2.4,2.9, 3.6%), and transportation, 

while those in the other sectors were volatile and seemingly sensitive to changes in 

aggregate productivity growth. Consequently, relative sectoral labor productivity levels 

tend to converge each other, because they were relatively lower in agriculture, 

manufacturing, trade and transportation services and higher in mining, utilities, 

construction, financial and government services. 

Our decomposition of aggregate productivity growth appears to show somewhat 

alternate contributing sectors to aggregate productivity growth across the three periods. 

In 1950-1970, mining, manufacturing and financial service were major contributors 

through sectoral productivity growth, followed by agriculture, utilities, construction, 

trade and transportation services, i.e. all sectors contributed there, explaining 83.4% of 

the aggregate productivity growth. While mining, agriculture, manufacturing, 

construction and transportation service shrank in labor share, financial and government 

services absorbed9 labor and the total reallocation effect to the aggregate productivity 

growth turned out to be positive and non-negligible (16.6%). As a consequence, financial 

service turned out to be the dominant contributor to aggregate productivity growth 

through both sectoral productivity growth and reallocation (by 15+19=34% of the total), 

followed by government service (28%), the second, and then manufacturing (10%), the 

third. 

Under the slower productivity growth during 1970-1990, only manufacturing, trade and 

 
9 As before (footnote 8), we refer to an increase in labor share as labor being absorbed, not necessarily 

labor movement involved. 
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transportation service were significant contributors through sectoral productivity growth, 

while construction, and financial and government services negatively contributed, 

explaining only 61.3% of aggregate productivity growth. Although manufacturing shrank 

in labor share, financial service and trade absorbed labor significantly, the total 

reallocation effect being as large as 38.7% of total aggregate productivity growth. As a 

consequence, financial service, again, dominantly contributed (by 68% of the total) to 

aggregate productivity growth, but only through reallocation in this period, because its 

productivity growth was slightly less than zero. By contrast, manufacturing contributed 

through sectoral productivity growth (52% of aggregate growth), but negatively 

contributed through reallocation (-38%) along with de-industrialization. 

In the Great Moderation period of 1990-2010, manufacturing, and financial and trade 

services, followed by transportation service, were major contributors through sectoral 

productivity growth with construction being a negative contributor, explaining more than 

100% of the aggregate productivity. In this period, the reallocation effect on aggregate 

productivity growth turned out to be negative, because declining manufacturing and other 

sectors’ labor share could not be fully absorbed by growing government and financial 

services in this period. As a consequence, financial service remained dominant 

contributor (by 51% of the total), followed by trade (28%) and then government service 

(11%). Manufacturing’s contribution through sectoral productivity growth (44%) was 

almost offset by its negative contribution through reallocation (-37%). 

To sum up: In the postwar period of 1950-1970, our result revealed that the US’ 

aggregate productivity growth (2.04%) was led primarily by financial service through 

both sectoral productivity growth and reallocation, while supported by shrinking 

manufacturing through sectoral productivity growth and by expanding government 

service through reallocation or labor absorption. Then, during the slower growth (0.8%) 

in 1970-1990, while shrinking manufacturing continued to contribute only through 

sectoral productivity growth, financial service contributed primarily, mostly through 

reallocation, supported by trade through both sectoral productivity growth and 

reallocation. In the Great Moderation period of 1990-2010, financial service remained 

leading in growth contribution through both sectoral productivity growth and reallocation 

supported by trade and government service, while manufacturing’s growth contribution 

reduced to the third, following financial service, trade and government service.  

Overall, while manufacturing remained a steady and important contributor to aggregate 

productivity growth through sectoral productivity growth, financial service remained the 

leading contributor through both sectoral productivity growth and reallocation, supported 

occasionally by government service and trade in the US’ de-industrialization. In a word, 
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our decomposition confirmed that the de-industrializing US had already shifted from an 

industrial to a financial state in the early postwar period. 

Japan 

Starting from the GDP per capita of as low as US$2,805 (1950 at 2005 constant price, 

market exchange rate), the aggregate labor productivity growths of Japan were 6.83%, 

3.69% and 1.29% for the periods of 1953-1970, 1970-1990 and 1990-2010, respectively 

(Table 2). Initially in 1953, sectoral labor shares were largest in agriculture (42%), 

followed by manufacturing (17%) and trade service (15%), and relatively small in 

mining and utilities (more or less than 1%), but the manufacturing share increased to 

26% in 1973, stay around there until the early1990s, and then started declining to less 

than 15%, while agriculture’s share kept declining to 5% (2010), and trade, government 

and financial services’ shares grew to 23%, 21% and 14%, respectively (Figure 5).  

 

Apparently, Japan attained her postwar rapid growth through industrialization toward 

Table 2: Productivity growth decomposition, Japan, 1953-2010 

  

Note: same as in Table 1. 
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the 1970s and then plunged into de-industrialization in the 1990s. Accordingly, in contrast 

to the US, resources shifted from agriculture to manufacturing and services at first, then 

from agriculture to services, and then switched from agriculture and manufacturing 

toward services, particularly financial (and business) services and then government 

service (the latter being in response to population aging to the present). This is a process 

of typical industrialization and de-industrialization among late industrializers, indeed 

Japan started industrialization in the early 20th century. 

Throughout this process of industrialization and then de-industrialization, sectoral labor 

productivity growths were steadily high in manufacturing (8.5, 4.2, 3.2%) and agriculture 

(4.9, 3.9, 2.5%). By contrast, while sectoral productivity growths were high in trade, 

transportation and financial services until the 1980s, they slowed down since the 1990s 

or during the lost decades. Relative sectoral productivity levels converged between lower 

manufacturing and trade service and higher construction and government and private 

services. 

Our decomposition of aggregate productivity growth shows somewhat alternate 

contributing sectors to aggregate productivity growth across the three periods. During the 

postwar rapid growth (6.9%) period of 1953-1970, manufacturing was a leading 

contributor through both sectoral productivity growth and reallocation. Manufacturing 

contributed through sectoral productivity growth, followed by government service, trade, 

agriculture, and construction, explaining 71% of the aggregate productivity growth. 

While agriculture and mining shrank in labor share, manufacturing absorbed labor 

significantly, followed by construction, and government and trade services. As a 

consequence, the total reallocation effect amounted to 29% of aggregate productivity 

growth. 

Under a moderate productivity growth (3.7%) during 1970-1990, manufacturing and 

trade service were, respectively, primary and secondary contributors through sectoral 

productivity growth, followed by financial and government services as well as by 

agriculture, transportation service and construction, explaining 84.9% of aggregate 

productivity growth. Although agriculture continued to and manufacturing began to 

shrink in labor share, financial and private services, construction and government and 

trade services absorbed labor significantly, the total reallocation effect being 15.1% of 

total aggregate productivity growth. As a consequence, manufacturing remained a leading 

contributor to aggregate productivity growth, but only through sectoral productivity 

growth, supported by trade and financial service. 

Finally, in the lost decades of 1990-2010 with mere 1.3% aggregate productivity growth, 

only manufacturing barely supported aggregate productivity growth through sectoral 
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productivity growth (3.2%), with construction being a negative contributor. In this period, 

the reallocation effect on aggregate productivity growth turned out to be negative, because 

significant declines in agriculture and manufacturing labor shares could not be absorbed 

by growing financial, government and private services. As a consequence, manufacturing 

ceased to be a leading contributor anymore, and financial and government services took 

leading contributors’ positions mainly through reallocation, rather than sectoral 

productivity growth.    

To sum up: Japan’s postwar rapid growth period of 1953-1970 was characterized by 

classical industrialization with manufacturing expansion and agricultural shrinkage 

through both sectoral productivity growth and labor reallocation. Japan reached a plateau 

of industrialization around 1970 and remained there until it started de-industrialization in 

the 1990s.  its de-industrialization, then, went along with a secular slowdown in 

productivity growth, termed Japanization. While manufacturing remained a steady and 

important contributor to aggregate productivity growth through sectoral productivity 

growth, financial and government services replaced manufacturing, becoming more 

significant contributors mainly through reallocation. Japan clearly follows the wake of 

the US as one of income convergers and de-industrializers, but only at a slower pace. 

Korea 

Starting from the GDP per capita of US$2,210 (1970, at 2005 constant price, market 

exchange rate), the aggregate labor productivity growths of Korea were 3.93% and 3.21% 

for the periods of 1970-1990 and 1990-2010, respectively (Table 3). Initially in 1970, 

sectoral labor shares were largest in agriculture (49%), followed by trade service (15%) 

and manufacturing (14%), and relatively small in mining and utilities (more or less than 

1%), but the manufacturing share peaked out at 28% in 1988 and then declining quickly 

to 18% (2010), while agriculture’s share kept declining to 7%, and trade, 

government/private and financial services’ shares kept increasing to 24%, 22% and 14%, 

respectively.  

Apparently, Korea started industrialization in the 1960s with doubling manufacturing 

labor share during 1970-1990 and then began to de-industrialize around 1990 (Figure 6). 

Resources shifted from agriculture to manufacturing and services at first and then 

immediately switched from agriculture and manufacturing toward services, in contrast to 

postwar Japan, particularly financial (and business) and government/private services. 

This appeared to be a more compressed process of industrialization and de-

industrialization than that in postwar Japan. 

Throughout this compressed process of industrialization and then de-industrialization, 

sectoral labor productivity growths were steadily high in manufacturing (6.0, 7.6%), 
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agriculture (4.5, 4.8%) and transportation. But they were modest in construction, and 

negative in financial service, despite their relatively higher productivity levels, 

throughout the periods. Consequently, sectoral productivity levels appeared to converge 

among major sectors except for manufacturing (Figure 5). 

 

Our decomposition of aggregate productivity growth shows somewhat alternate 

contributing sectors to aggregate productivity growth across the two periods. During the 

higher growth period of 1970-1990, agriculture (mainly due to its large initial labor share) 

and manufacturing were major contributors through sectoral productivity growth, 

followed by trade as well as government/private service and transportation, with financial 

service being a negative contributor, explaining 56% of the aggregate productivity growth. 

While agriculture rapidly shrank in labor share, growing manufacturing, financial service 

and construction absorbed labor. As a consequence, the total reallocation effect to the 

aggregate productivity growth amounted to 44% of aggregate productivity growth. As a 

consequence, manufacturing played as the dominant contributor to aggregate productivity 

growth through both sectoral productivity growth and reallocation (by 15+22=36% of the 

total), supported by construction (17%), trade (16%) and government/private services 

(13%). This was really the period of significant structural transformation under rapid 

industrialization, being comparable with the postwar Japan. 

Table 3: Productivity growth decomposition, Korea, 1970-2010 

 

Note: same as in Table 1. 
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Under a bit moderate productivity growth during 1990-2010, suffering from the Asian 

Financial Crisis in 1997, manufacturing remained as the dominant contributor through 

sectoral productivity growth, complemented by trade and transportation, with financial 

service again being a negative contributor, explaining more than 100% of aggregate 

productivity growth. While agriculture and then manufacturing shrank in labor share, 

expanding government/private and financial services could not absorb labor enough, the 

total reallocation effect being negative. As a consequence, manufacturing remained 

dominant (by 87-38=49% of the total) in growth contribution, supported by 

government/private services (16%), trade (11%), transportation (10%) and financial 

service (8%). 

  To sum up: Korea’s high growth period of 1970-1990 was also classical 

industrialization with manufacturing’s expansion through both sectoral productivity 

growth and labor reallocation along with agriculture’s sharp shrinkage in labor share. 

Once it reached a peak of industrialization toward the end of the 1980s, Korea 

immediately started de-industrialization, in contrast to Japan, who remained at her plateau 

for two decades, 1970-1990. While manufacturing started to shrink in labor share in the 

1990s, it remained a dominant contributor to aggregate productivity growth through 

sectoral productivity growth, with government/private services and financial service 

supporting through reallocation by expanding labor absorption. Korea’s industrialization 

in 1970-1990 and then de-industrialization in 1990-2010 appears as a compressed 

industrial structural transformation with productivity growth, compared to Japan. 

China 

Starting from the GDP per capita of as low as US$1,293 (1970, at 2005 constant price, 

market exchange rate), the aggregate labor productivity growth of China was 3.66% and 

9.71% for the periods of 1970-1990 and 1990-2010, respectively (Table 4). Initially in 

1970, sectoral labor shares were largest in agriculture (81%), followed by manufacturing 

(8%) and government service (3%), and relatively small in financial service and utilities 

(less than 1%). Undoubtedly, China was a totally agricultural society in 1970. 

Nevertheless,  its pace of declining labor share in agriculture since then has been 

relatively modest, being still slightly less than by one half (from 81 to 37%) over the past 

4 decades as compared to by one eighth (from 42 to 5%) over 6 decades in Japan and by 

one seventh (from 49 to 7%) over just 4 decades in Korea. Almost 10 years after the 

Reform and Opening-up policy advocated in 1979,  its GDP per capita was US$2,427 

(1990), being not much different from that of Korea (US$2,210) in 1970, around when 

Korea had already started rapid industrialization.  
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In fact, China started industrialization since the 1980s, doubling manufacturing’s labor 

share, with more than doubling those in construction, trade and private services in the 

period of 1970-1990. In the next two decades of 1990-2010,  its export-oriented 

industrialization accelerated with aggregate productivity growth at almost 10% a year, 

just like post-war Japan, when resources shifted from agriculture to manufacturing and 

services, particularly to construction, trade and transportation services and government 

and private services (but not to financial service, all through the two periods). 

As compared to the latter period, sectoral labor productivity growths in manufacturing 

(2.6%) as well as in agriculture (2.4%), and government service (3.2%) and transportation 

(2.1%) were modest in the first period of 1970-1990. In fact, although manufacturing was 

a leading contributor to aggregate productivity growth, it was not mainly through sectoral 

productivity growth (contribution of 8.5%), but mainly through (static) reallocation from 

agriculture (19.6%), followed by trade through reallocation there too (15.1%). 

Manufacturing could be said to be still in an infantry.  

Sectoral productivity growths almost exploded in the period of 1990-2010, the most in 

manufacturing (11.4%), closely followed by government (10%) and transportation 

services (9.2%), and then by mining, financial service, construction, trade service and 

then agriculture (5.7%). There appeared no symptom of convergence in relative sectoral 

Table 4: Productivity growth decomposition, China, 1970-2010 

 

Note: same as in Table 1. 
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productivity levels among sectors, though (Figure 5). 

All in all, our decomposition of aggregate productivity growth shows alternate 

contributing sectors to aggregate productivity growth across the two periods. During the 

initial modest growth period of 1970-1990, agriculture was a major contributor (31.3%) 

through sectoral productivity growth, simply because of its largest labor share, followed 

by manufacturing (8.5%) and financial service, explaining 55% of the aggregate 

productivity growth. While agriculture steadily shrank in labor share, growing 

manufacturing and trade absorbed labor, supported by construction, transportation and 

financial service. As a consequence, the total reallocation effect to the aggregate 

productivity growth amounted to 45% of aggregate productivity growth. This period was 

the period of slow (compared to Japan and Korea), but significant structural 

transformation with relatively modest productivity growth, when manufacturing played a 

leading role by 9+20=29% of the total in growth contribution, supplemented by trade 

(16%) and agriculture (31-21=10%). 

Under an explosive productivity growth during 1990-2010, manufacturing was the 

most dominant contributor (29.7%) to the aggregate productivity growth through sectoral 

productivity growth, followed by agriculture (11.9%), mining, and government, 

transportation, trade and financial services, explaining more than 80% of aggregate 

productivity growth. Against a relatively modest decline in agriculture’s labor share, 

growing manufacturing, trade and other services absorbed labor more than enough. The 

total reallocation effect to the aggregate productivity growth was as large as 20% of 

aggregate productivity growth. As a consequence, manufacturing played the dominant 

contributor to aggregate productivity growth through both sectoral productivity growth 

and reallocation (by 30+10=40% of the total), followed by trade (11%), government 

service (9%) and financial service (8%). This period was really the period of continued 

structural transformation, this time, under rapid industrialization. 

To sum up: China started substantial industrialization in the 1990s at the lowest initial 

labor productivity level among the three industrializers in East Asia in the post-WWII 

period. As a matter of fact, if we carefully look at her manufacturing’s labor share since 

the 1970s, it once peaked out in the late 1980s, stayed on a plateau, then declined in the 

late 1990s (possibly due to Asian Financial Crisis in 1997-98) and resumed rising toward 

the end of 2000s (Figure 3, Figure 5).  

In the meantime, however, we observe significantly higher productivity growths in 

most sectors other than agriculture since the 1990s onward (Figure 5), i.e. 11.4% in 

manufacturing particularly and 7-10% in services in the 1990s (Table 4). This is the 

reason why we find remarkable aggregate productivity growth of 9.7% for the period. 
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Apparently, relying on GGDC 10-sector database for the period of 1950-2011, de-

industrialization is not yet a term in the Chinese dictionary, at least until the Global 

Financial Crisis in 2008.  

Note here again that China was a totally agricultural society in 1970 and  its 

agriculture’s labor share was 60% in 1990. Nevertheless,  its pace of declining labor 

share in agriculture since then has been relatively modest compared to those of Japan and 

Korea. In other words, sectors with higher productivity growth tend to have smaller labor 

shares in China, relative to prior industrializers in East Asia. 

 

 

3. ADDITIONAL RESULTS ON RECENT DEVELOPMENTS FROM NEW 

DATABASES 

3.1 Recent trends of structural transformation based on GGDC ETD, 1990-2018 

In the GGDC 10 sector database so far, ‘finance sector’ includes finance, insurance, 

real estate and business service. GGDC released the Economic Transformation Database 

(ETD) in 2021, which also covers internationally comparable sectoral data on output and 

employment with more disaggregated 12 sectors, but only in 51 economies in Africa, Asia, 

and Latin America for the period of 1990 to 2018. Notably, this database re-organized a 

previous financial service sector into three sectors, i.e. finance (including insurance), real 

estate and business service10. Accordingly, we can identify individual contributions of 

these disaggregated, three new service sectors to aggregate productivity growth during 

the more recent decades in the ETD data. Note that business service includes information 

and communication (ICT)11 , professional, scientific and technical activities, and then 

administrative and support service activities, which are regarded as today’s frontier 

innovative services. For a comparability with the previous long-term result above, we 

look at two periods between 1990-2010 and 2008-2018, the latter of which is to focus on 

the post-GFC influence. In fact, we witness visible slowdowns in aggregate productivity 

growths in each economy then. 

As to the decomposition results, we refer to three economies, namely, China, Japan, 

and Korea, since US is not included in the ETD unfortunately. Just for comparison, we 

 
10Business services: Information and communication; Professional, scientific and technical activities; 

Administrative and support service activities, Financial services: Financial and insurance activities, 

Real estate: Real estate activities, Government services: Public administration and defense; 

compulsory social security; Education; Human health and social work activities, Other services: Arts, 

entertainment and recreation; Other service activities; Activities of households as employers; 

undifferentiated goods- and services-producing activities of households for own use; Activities of 

extraterritorial organizations and bodies.   
11 Note that transportation in ETD is now excluding ICT. 
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add Taiwan in graphs only, which took similar growth path to Korea as a postwar 

industrializer, but slightly different from Korea in the past as well as to the present.  

Figure 6, Panel a shows sectoral labor shares of the four economies, 1900-2018.  

Figure 6: Sectoral labor share and productivity, 1990-2018 

a. Sectoral labor share 

 

b. Sectoral labor productivity 

 

Note: Labor shares: sl1: agriculture, sl3: manufacturing, sl5: construction, sl6: trade, sl8: business service, 

sl9: finance, sl10: real estate, sl11: government service. Labor productivity = value added/ employment, 

constant local currencies. yl1: agriculture, yl3: manufacturing, yl5: construction, yl6: trade, yl8: business 



30 

 

service, yl9: finance, yl10: real estate, yl11: government service. 

We picked up eight major sectors, i.e. agriculture, manufacturing, construction, trade 

(wholesale, retail, hotels and restaurants), finance, real estate, business service, and 

government service. In industrializing China, reallocation is mostly from agriculture to 

trade and government service in the 1990s, to trade and construction in the 2000s, but not 

from manufacturing nor to manufacturing 12 . In de-industrializing Japan and Korea, 

reallocation is explicitly from manufacturing and agriculture to government and business 

services, but not to (narrow) finance, which is revealed only by ETD. We detect some 

non-monotonous labor-share changes in manufacturing and real estate in China, in trade, 

construction and finance in Korea, so that we should be careful in interpreting the result 

of our productivity growth decomposition. 

Similarly, Figure 6, Panel b shows sectoral labor productivity levels of the same sectors 

of the four economies in the same period, at constant 2015 national prices in logarithm. 

Sectoral labor productivities show positive growth except for government service in 

Japan and real estate in Korea. Manufacturing’s labor productivity growths (slopes of 

curves) are again generally higher than the other sectors across the economies. While 

finance’s productivity is relatively high in levels but slow in growths, business service’s 

is very slow in growths in Japan and Korea. In contrast, both are high in both levels and 

growths in China. Although we do not see any symptom of convergence in labor 

productivity among some sectors across economies, all sectoral labor productivity levels 

varied generally smoothly during the period. 

Now we go into the result of productivity growth decomposition of three economies 

one by one: first, Japan, a typical de-industrializing industrializer, second, Korea, a typical 

late de-industrializing, industrializer and, third, China, a latest industrializer. We must 

note at the outset that the period of 2008-2018 may not be very suitable to discuss long-

run structural transformation, not only because it is too short, but it suffers from post-

GFC secular stagnation.  

Japan 

Table 5 shows the result of growth decomposition of Japan, which shows the metrics 

of sectoral components and contributions just like in the previous section. Japan’s 

aggregate productivity growth was 0.94% for 1990-2010 based on ETD (2015 constant 

price), which is lower than 1.29% based on 10 sector database (2005 constant price). As 

a parallel result, we see lower sectoral productivity growth in general and particularly in 

agriculture and transportation. 

 
12 We can confirm this with the help of following decomposition results on individual economies in 

Tables 5-7. 
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In the 10 sector database, its broadly defined finance sector significantly contributed to 

aggregate growth through both sectoral productivity growth and reallocation (labor 

absorption), following government service in 1990-2010 (Table 2). 

In contrast, ETD reveals that, first, its narrowly defined financial service did not 

contribute to aggregate productivity growth, but, second, real estate did contribute 

through sectoral productivity growth (by 12% of the total), and, third, business service 

including ICT here did so through both sectoral productivity growth (16%) and 

reallocation (33%), which is almost as comparable to government service, as shown by 

Table 5. In other words, ETD revealed that business service, not financial service, 

replaced manufacturing as the leader of aggregate productivity growth under de-

industrialization in the period of 1990-2010. 

  Despite the post-GFC slowdown in aggregate productivity growth from 0.94% (1990-

2010) to mere 0.12% (2008-2018), structural transformation or de-industrialization of 

Japan continued in this period. Namely, sectoral productivity growth effects were led only 

by manufacturing, and reallocation effects led by business and government services were 

not enough, resulting in negative aggregate reallocation effect. As a consequence, ETD 

Table 5: Productivity growth decomposition, Japan, 1990-2018, 12 sectors 

 
Note: agr: agriculture, min: mining, manu: manufacturing, util: electricity, gas, water supply. const: construction, trade: trade & commerce, transp: transportation, 

finance: finance & insurance, r-estate: real estate, b-serv: business service, g-serve: government service, p-serve: private service. Data: GGDC ETD. 
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revealed that, in the post-GFC period of 2008-2018, government service and business 

service barely led aggregate productivity growth only through reallocation in Japan13.  

Korea 

In contrast to Japan, Korea’s aggregate productivity growth for 1990-2010 was higher 

in ETD (4.63%) than in 10 sector database (3.21%), while we see higher sectoral 

productivity growths in manufacturing, agriculture, while lower growths in transportation 

in ETD (Table 6).  

 

In the 10 sector database, its broadly defined finance sector significantly contributed to 

aggregate growth through reallocation effect by 12% of the total, while significantly and 

negatively did so through sectoral productivity growth effect (-4%) in 1990-2010 (Table 

3).  

In contrast, ETD reveals that, first, out of the broadly defined financial service in 10 

sector database, business sector did dominantly contribute through both sectoral 

productivity and reallocation effects (2% and 17% each), second, narrowly defined 

financial service also contributed in the same way but to the limited extent (4% and 3%), 

and, third, real estate contributed only through reallocation effect (-2% and 11%), as 

 
13  Note here that, because aggregate productivity growth is near zero, contributions of each 

component become unstable. 

Table 6: Productivity growth decomposition, Korea, 1990-2018, 12 sectors 

 
Note: same as in Table 5. 
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shown by Table 6. We also note from the Table that government service followed business 

service in contributing to aggregate productivity growth through reallocation (12%). As 

a consequence, while manufacturing contributed by 37% (= 66 - 29), business service and 

government service did so by as much as 18% and 12% each. 

Despite some post-GFC slowdown in aggregate productivity growth from 4.63% 

(1990-2010) to 1.87% (2008-2018), sectoral productivity growth effects (85% of the 

total) were led by manufacturing (34%), supported by trade and financial service. 

However, de-industrialization appeared to stall and resources shifted only from 

agriculture and trade instead of manufacturing, while total reallocation effects (15%) led 

by government service (20%) and business service (14%) in this period. As a consequence, 

ETD revealed that, in the post-GFC period of 2008-2018, manufacturing held its labor 

share, holding to be a dominant contributor to aggregate productivity growth through 

sectoral productivity growth, with business and government services supporting through 

reallocation by expanding labor absorption in Korea.  

China 

In the period of 1990-2010, the previous GGDC 10 sector database showed that its 

broadly defined finance sector, whose labor share was mere less than 1%, did contribute 

to aggregate growth through both sectoral productivity growth and reallocation effects, 

being not large as 8.3% of the total, but comparable with construction, trade (12%) and 

government services (9%), mainly due to its high productivity level and its growth (Table 

4).  

Against this, ETD reveals that, first, its narrowly defined financial service contributed 

only through sectoral growth, second, real estate only through reallocation effect, third, 

business service did mostly through reallocation effect (Table 7), but, fourth, their 

contributions add up to 19%, instead of above 8.3% 14 , of the total as against 

manufacturing’s 34.5%.  

 

 
14 The gap between the two figures may come from statistical discrepancy between the two data sets 

and/or from the definition of business service which includes ICT in ETD. 
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  Despite some slowdown in aggregate productivity growth from 9.76% (1990-2010) to 

7.13% (2008-2018), major characteristics of structural transformation of China in this 

post-GFC period appeared qualitatively similar to those in the previous period, Namely, 

sectoral productivity growth effects (81% of the total) were led by manufacturing (27%) 

and then government service (14%), supported by finance, trade, private service and 

business service, while reallocation effects (19%) from agriculture to services led by 

construction, real estate, business service, and trade, but not by government service in this 

period. As a consequence, ETD showed that manufacturing remained the (a bit less) 

dominant contributor to aggregate productivity growth through sectoral productivity 

growth (but not reallocation as against the previous result), followed by government 

service, trade, financial service and business service. In other words, de-industrialization 

was not visible yet in China, the last industrializer15. 

 

15 We note that the previous GGDC 10 sector database shows no symptom of de-industrialization, but 

ETD picked up a slight decline in manufacturing’s labor share then and it remained in 2008-2018, 

which reflected its non-monotonous changes during the period as easily seen in Figure 8. Accordingly, 

Table 7: Productivity growth decomposition, China, 1990-2018, 12 sectors 

 

Note: same as in Table 5. 
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To sum up: Overall, ETD revealed: Throughout the three economies, business and 

financial services are steadily increasing importance in both sectoral productivity and 

reallocation, separately, since the 1990s, although its presence in labor share is minimal 

in China. Also, in the post-GFC period, while industrialization in China continued, de-

industrialization appeared to slow down in Japan and to strand in Korea. The latter may 

be temporary, but whether industrialization in China maintains or not in the era of de-

industrialization remains to be seen. 

 

3.2 Recent medium-run structural transformation based on WIOD Social Economic 

Accounts, 2000-2014 

WIOD Socio Economic Accounts (SEA) published in 2018 provides basic data on 

sectoral value added, prices and employment as well as gross output and many others 

across 56 sectors, 43 economies over the period of 2000-2014, which enables us to 

conduct more disaggregated decomposition of productivity growth. Particularly, we can 

now go into one new sector, ICT, and 19 subsectors of manufacturing and their individual 

contributions to aggregate productivity growth, although its time span is a bit shorter than 

that of ETD. We divide the entire period into two, i.e. pre-GFC period of 2000-2008 and 

post-GFC period of 2008-2014.  

As to the decomposition results, we refer to the four economies we discussed with 10 

sector GDCC database, namely, the US, Japan, and Korea, and China, again. Figure 7. 

Panel a shows sectoral labor shares of the four economies in the period of 2000-2014. For 

exposition, we summarized 56 sectors into 14, out of which we picked up 6 major sectors, 

i.e. manufacturing (19 sectors, s5-23, Appendix Table 1), trade (4 sectors, s28-30, s36), 

ICT (4 sectors, s37-40), finance (3 sectors, s41-43), business service (6 sectors, s45-50), 

and government service (3 sectors, s51-53)16 . Reallocation is from manufacturing to 

government service in the US, from manufacturing to both business and government 

services in de-industrializing Japan and Korea, while it is from agriculture (not shown) to 

manufacturing and government service in still industrializing China. Except for non-

monotonous changes in manufacturing and trade in China, other sectoral labor shares 

changed generally monotonously. 

  

 

it would be too early to say that this is a symptom of de-industrialization of China. 
16 Note that, as compared to ETD, business service is now excluding ICT. 
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Figure 7: Sectoral labor share and productivity, 2000-2014 

a. Sectoral labor share 

 

b. Sectoral labor productivity 

 

Note: Labor shares are sl5-23: manufacturing, sl28-30: trade, sl37-40: ICT, sl41-43: finance, sl45-50: 

business service, sl51-53: government service. Labor productivities are yl5-23: manufacturing, yl28-30: 

trade, yl37-40: ICT, yl41-43: finance, yl45-50: business service, yl51-53: government service. Data: World 

Input-Output Data (WIOD), Socio-Economic Accounts (SEA). 

Similarly, Figure 7, Panel b shows sectoral labor productivity of the same sectors of the 

four economies in the same period, at constant 2010 national prices in logarithm. Except 

for financial service in the US, Japan and China, sectoral labor productivities in other 
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sectors show no anomaly (non-monotonous changes) in the 2000s, but some significant 

downturns due to the GFC in 2008-2009. Financial service’s labor productivity level is 

mostly higher than the other sectors, followed by ICT’s, but manufacturing’s is higher in 

Korea and business service’s is higher in China. As to their growths, manufacturing’s 

labor productivity growths are again generally higher than the other sectors across the 

economies, except that ICT’s is even higher in the US. Except for the post-GFC 

downturns, all sectoral labor productivity levels varied generally monotonously. 

Now we go into the result of productivity growth decomposition of the four economies 

one by one: Japan, Korea and the United States experienced severe slowdowns in 

aggregate productivity growths in the post-GFC period, Japan from mere 0.87% (2000-

2008) to almost 0% (2008-2014), Korea from 2.13% to 0.73%, and US from 1.42% to 

0.95%. Accordingly, we must remember again that the periods of 2000-2008 and 2008-

2014 may not be very suitable to discuss long-run structural transformation, not only 

because it is too short, but it suffers from post-GFC secular stagnation. 

United States 

Table 8 shows the result of productivity growth decomposition of US for the period of 

2000-2008 and 2008-2014. As expected, United States, as one of the most de-

industrialized economies, took a different path from the above two de-industrializing 

economies. In the pre-GFC period of Great Moderation, manufacturing (at 4.68%) led 

aggregate productivity growth (1.42%), contributing by 43% of the total, only relative to 

ICT (26%), real estate, business service excluding ICT (17% each) through sectoral 

productivity growth effect, while government service contributed through reallocation by 

17% of the total. As financial service slowed down sharply in 2008 (Figure 11), its 

contribution to aggregate productivity growth became minimal. As a consequence, 

government service took the lead by 23% of total in growth contribution through both 

sectoral productivity growth and reallocation, supported by real estate (21%) and business 

service (15%) out of previous broad financial service, and also by ICT (20%), followed 

by manufacturing (43-31=12%). 
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In the post-GFC period, real estate and finance led productivity growth by 30% and 

27% each of the total, supported by manufacturing and ICT by 22% and 19% each, while 

business and government services could not wholly absorb labor from manufacturing, 

construction and real estate. As a consequence, financial service took the lead by 27-

7=20% of the total seconded by real estate (30-11=19%) and ICT (18%) in growth 

contribution. Meanwhile, manufacturing (sectoral growth at 1.64%) became just one of 

main contributors to aggregate productivity growth through sectoral productivity growth 

comparable to ICT (2.0%), financial service (4.09%), and real estate, while business and 

government services contribute through labor absorption. We remain to see if this is a 

long-run trend. In other words, SEA reveals that the two new productivity-growth leaders, 

i.e. ICT and financial service, are low labor absorbers as expected, contrasting to the old 

manufacturing. 

Japan 

In the pre-GFC period of 2000-2008, just like in the period of 1990-2010, Japan’s slight 

Table 8: Productivity growth decomposition, US, 2000-2014, 14 summarized sectors 

 

Note: agr: agriculture, min: mining, manu: manufacturing, util: electricity, gas, water supply. const: construction, trade: trade & commerce, transp: transportation, ict: 

information, communication and telecommunication, finance: finance & insurance, r-estate: real estate, b-serv: business service excluding ict, g-serve: government 

service, p-serve: private service. Data: WIOD SEA. 
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aggregate productivity growth (0.87%) was led by manufacturing (2.6%), followed by 

trade and real estate, through sectoral productivity growth, contributing by 47%, 25% and 

21% each of the total, and government and business services (now excluding ICT) 

supported it through reallocation, by 34% and 24% each (Table 9). As a consequence, 

government service took the lead by 8+34=42% of the total in growth contribution, 

followed by business service (9+24=33%) and real estate (25-7=18%) out of the broad 

financial service and then by manufacturing (47-20=27%).  

Along with the post-GFC slowdown with aggregate productivity growth of only 0.05%, 

financial and business services suffered from negative productivity growth, -0.4% and -

2.04% each, while ICT grew at 2.08% and manufacturing maintained 1.56% growth. 

Despite this, manufacturing kept shrinking or de-industrialization continued, but business 

and government services as well as ICT, a low labor absorber, could not absorb labor 

enough. As a consequence, positive growth contributions were made primarily by 

government service only through reallocation, supported by ICT, real estate and then 

manufacturing. 

 

Table 9: Productivity growth decomposition, Japan, 2000-2014, 14 summarized sectors 

 
Note: same as in Table 8. 
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Korea 

Korea followed the qualitatively similar track to Japan’s, but quantitatively to a lesser 

degree. In the pre-GFC period of 2000-2008, manufacturing (at 5.9% growth) dominantly 

led aggregate productivity growth, contributing by 73% of the total, through sectoral 

productivity growth, supported by finance and trade, 16% and 11% each, business and 

government services contributed through reallocation effect, both by 20% (Table 10). As 

a consequence, manufacturing remained the lead by 73-27=46% of the total in growth 

contribution, supported by government service (12%), business service (11%) and 

financial service (10%).  

 

In the post-GFC period, however, while manufacturing barely kept leading productivity 

growth through sectoral productivity growth at 1.25% supported by transportation, both 

financial and business services seriously suffered from GFC, with ICT being not reliable 

enough yet. As it turned out, transportation took the lead by 44% of the total in growth 

contribution, seconded by manufacturing (43%), government service (20%) and business 

service (17%). 

Table 10: Productivity growth decomposition, Korea, 2000-2014, 14 summarized sectors 

 

 Note: same as in Table 8. 
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China 

Despite some post-GFC slowdown in aggregate productivity growth (from 7.89 to 

6.69%) in China, structural transformation during these two periods looks more similar 

each other than those in the two periods of 1990-2010 and 2008-2018 with ETD17 . 

Throughout both periods of 2000-2008 and 2008-2014, Table 11 shows that 

manufacturing (12.4% and 7.8% growths each) continued to be a leading sector 

contributing to aggregate productivity growth through sectoral productivity growth above 

all (35% and 31% of aggregate productivity growths, respectively), as well as through 

reallocation in both periods (9% each), followed by trade sector (10% and 13%). Finance, 

real estate, and business service also contributed but only through reallocation (20% in 

total) due to their higher sectoral productivity levels.  

 

 

 
17 We should note that there was a significant decline in manufacturing’s labor share in the early 

2000s and its recovery afterwards. 

Table 11: Productivity growth decomposition, China, 2000-2014, 14 summarized sectors 

 

Note: same as in Table 8. 
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SEA reveals that, as contrast to not only US, but Japan and Korea, potential main 

players as ICT, financial and business services were yet in the shadow of ever-growing 

manufacturing in both sectoral productivity growth and labor reallocation throughout 

both the pre- and post-GFC periods in China. 

To sum up: We had observed that business and financial services are steadily 

increasing importance in both sectoral productivity and reallocation throughout Japan, 

Korea and China since the 1990s, although its presence in labor share is minimal in China. 

Also, in the post-GFC period, while industrialization in China continued, de-

industrialization appeared to slow down in Japan and to strand in Korea. On top of this, 

SEA revealed more about individual sectors’ roles in contributing to the aggregate 

productivity growth, particularly ICT between pre- and post-GFC periods among our 

three de-industrializing industrializers and one still industrializing industrializer. Looking 

through several occasions in our samples, ICT sector, being a low labor absorber, could 

contribute to the aggregate productivity growth through sectoral productivity growth just 

like manufacturing. In contrast, business service could also contribute through 

reallocation effect. The same holds true for financial service with high productivity. We 

note, however, that these new developments by ICT, finance, and business services reflect 

de-industrialization, being most conspicuous in US, modest in Japan and Korea, and still 

minimal in China. We already confirmed these by examining the relative contributions of 

individual manufacturing sectors across four economies. 
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4. PRODUCTIVITY CONVERGENCE AND STRUCTURAL 

TRANSFORMATION 

Thus far we have observed industrial structural transformation along with productivity 

growth, confirming the nexus of the two, particularly by looking at sectoral productivity 

growth as well as resource reallocation between sectors. The decomposition of aggregate 

productivity growth showed that, even under de-industrialization, shrinking 

manufacturing sector has mostly dominantly led aggregate productivity growth through 

its sectoral productivity growth, while growing non-manufacturing sectors as well as 

agriculture also significantly supported it. Nevertheless, of course, non-manufacturing 

sectors have to cope with reallocation by absorbing resource factors from manufacturing 

as well as agriculture under de-industrialization. 

In fact, in both industrialization and de-industrialization, industrial structural 

transformation appears to go hand in hand with income as well as productivity 

convergence among these economies. As we have seen in Figure 4 with respect to GDP 

per capita, we can also see visible labor productivity convergence among advanced 

economies and also more or less convergence among East Asian economies (Figure 8, 

Panels a and b), but no symptom of productivity convergence in other developing 

economies (Panels c and d). Specifically in Figure 8, we find only few explicit 

productivity convergers such as Hong Kong, Korea, Singapore, Taiwan, AND China even 

in East Asia. We will discuss how secure their positions are as productivity convergers in 

their processes of structural transformation along with productivity growth. 
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Figure 8: Aggregate labor productivity, 1950-2011 

 

 

Note: 2005 constant US$. data: GGDC 10SD, hereafter. 
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Sectoral productivity convergence 

Now, let us look at sectoral productivity convergences between two groups of income 

convergers, particularly how different they are from aggregate productivity convergence. 

Figure 9, Panel a shows the case of agriculture. We find steady long-run productivity 

growth in both advanced and some East Asian economies, and then find rather narrow 

differences in productivity levels and strong convergence in productivity each other in 

advanced economies, with some level difference for Japan. Meanwhile, in East Asia, there 

are wide differences in productivity levels and very weak convergence in productivity. 

 

Figure 9: Sectoral labor productivity, 1950-2011 

a. Agriculture 

 

  b. Manufacturing 

 

Note: labor productivity = real value added/employment, 2005 constant US$. Data: GGDC 10SD. 
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 In manufacturing, in addition to steady productivity growth, we can detect very narrow 

differences in productivity levels and close convergence in productivity in advanced 

economies, whereas wide differences in the levels with some strong convergence in East 

Asia, as represented by China (Figure 9, Panel b). Moreover, we find qualitatively similar 

characteristics in utilities, trade and transportation in steady productivity growth, 

differences and convergence in productivity levels across two groups of economies 

(Figure 10).  

 

Figure 10: Sectoral labor productivity, 1950-2010 

a. utilities 

 

b. trade 
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Figure 10 continued: 

c. transportation 

 

d. construction 

 

e. finance (including real estate and business service) 
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In contrast, we see some different features in construction. First of all, its growth 

appears very slow in most cases and is sometimes negative as in the US18. Their level 

differences are narrow in advanced economies as opposed to very wide differences in 

East Asia, so that it is hard to see productivity convergence in the latter except for China. 

Finally, we cannot characterize productivity developments in finance except for some 

symptom of productivity convergence in both groups, probably because of its 

heterogeneous composition of subsectors, i.e. financial intermediation and insurance, real 

estates, business service across economies in GGDC 10STD (Figure 10, Panel e). 

Years for convergence  

In order to obtain a perspective for productivity convergence19, we can calculate years 

needed to converge to some target productivity levels. Suppose the target is the US and 

its labor productivity growth gUS is expressed as: 

 yT
US = y0

USexp(gUST), 

where y0 is an initial productivity. Thinking about China’s catching up, we set T when 

convergence is completed, i.e. 

 yT
US = y0

USexp(gUST) = yT
CH = y0

CHexp(gCHT), 

or, 

 T = (ln y0
US- ln y0

CH)/(gCH – gUS). 

Namely, T is the number of years needed for China’s productivity to converge to US’s.  

Table 12 shows how many years are needed to narrow the productivity gap between US 

and China in 2010 at their productivity growths during 1990-2010. For example, in the 

case of agriculture, since labor productivities in 2010 are $68, 342 (US) and $1,212 

(China) and productivity growths for 1990-2010 are 4.32% (US) and 5.71% (China), it 

would take 289 years for China’s productivity to converge to the US’s at this pace, Even 

in manufacturing, China needs to grow by 8% (= 11.4 – 3.6) higher than the US for as 

long as three decades (32 years). The Table shows it holds also for aggregate productivity 

convergence between China and the US (34 years). All this implies that it would not be 

an easy job even for such a high-growth economy as China to attain productivity 

convergence to front runners as the US in productivity growth. 

 
18  Goolsbee and Syverson (2023) brings some new evidence to bear on the industry’s measured 

productivity problems and suggests that measurement error is probably not the sole source of the 

stagnation. 
19 ‘convergence’ is used interchangeably with ‘catch up’ hereafter. 
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For comparison purposes, we show two more convergence experiments using our 

GDCC 10 sector dataset (Table 12). First, Japan’s convergence from 1970 at growth 

differentials for 1950-1970 and, second, Korea’s from 1990 at growth differentials for 

1970-1990. In Japan’s case, her aggregate productivity would converge to US’s in 17 

years, while manufacturing’s in only 3 years, but agriculture’s in as long as 102 years. In 

Korea’s case, both its aggregate and manufacturing’s productivities need about 40 years 

to converge to the US’s. 

All these suggest that initial productivity gaps play a significant role to determine the 

pace of productivity convergence, that the convergence is well within a reach particularly 

in manufacturing, and that agriculture, the largest sector in labor share, is a treasure of 

future aggregate productivity growth. The last point is closely related to the US’ success 

in its long-run productivity growth, which demands more than 100 years for the other 

economies to converge. 

 

 

  

Table 12: Years converging to US 

 

Note: e.g. for China in 2010, the years converging to US: T = (ln y2010
US – ln y2010

CH)/(gCH – gUS) where y2010: productivity in 2000, g: productivity 

growth for 1990-2010. Data: GGDC 10SD. 
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5. DISCUSSION AND POLICY IMPLICATION 

Discussion 

Previous studies suggest a few engines of structural transformation, one being the shift 

of demand across sectors due to their different income elasticities along with income 

growth (e.g. Comin et al., 2021) and another coming from differential productivity growth 

based on technological advances across sectors, which affect and are affected by demand 

shifts (e.g. Sposi et al., 2021). We should also be reminded, however, that the 

transformation is a relatively recent phenomenon in economic history (Clark, 2007)20.  

That is, we must add one more engine, the polity. Remember that the Industrial 

Revolution (IR) and modern economic growth could not have been realized without 

fundamental changes in political power structures, including the birth of nation states in 

the 19th century. Nation states can be viewed as products of wealth accumulation of 

private businesses, who were desperate for individual property rights and the freedom of 

business. Both of them are what nation states are supposed to protect under the name of 

public law and order. Even if we do not go that far historically, it is clear that export 

industrialization could not have prevailed without global trade liberalization. Hence the 

first globalization with the IR and modern economic growth toward WWI, and then the 

second globalization re-born under multilateral trade liberalization since WWII. 

It is only after the IR that more people have become able to consume manufacturing 

products and enjoy leisure time during the process of industrialization and urbanization 

driven by modern economic growth. There, people have spent less on food and more on 

manufacturing products and services due to their high income elasticity. Services are more 

demanded not only by themselves, but also by agriculture and manufacturing sectors to 

supplement them through communications, transport and storage, trade and commerce, 

and finance, insurance and real estates. These input-output linkages between services and 

other sectors could be regarded as an original form of value chains. 

IR-related technological progress facilitated global market integration through 

declining costs of transportation and telecommunication. The above discussions can 

explain well the major role played by export industrialization for modern economic 

growth. First of all, industrialization in labor intensive products contributes to expanding 

domestic employment and per capita income levels significantly. Furthermore, 

manufacturing products are tradable, allowing international trade to make good use of 

both economies of scale toward overseas markets and technology spillovers through 

 
20 It had been thought that per capita income growth had been almost zero until modern economic 

growth in the 19th century, but recent studies in economic history reveal that a sustained growth of 

around 1 % started in the 17th century after the Age of Discovery (Bouscasse et al. (2021)). 



51 

 

international transactions (Rodrik, 2013). 

These are the patterns evident in modern economic growth in advanced economies in 

the 19th and early 20th centuries, as well as in the East Asian Miracle in the late 20th 

century. Both employment expansion and productivity growth through international 

competition create a virtuous loop, realizing rapid structural transformation through 

differential income elasticities across sectors. 

Successful industrialization, however, inevitably leads to de-industrialization through 

demand shifts from manufacturing to services driven by their differential income 

elasticities. Furthermore, technological innovation towards the end of 20th century such 

as ICT and the digital revolution tends to favor process technology, optimizing 

manufacturing’s production and transportation processes using IoT, robots and 3D 

printers, which are intrinsically labor-saving and knowledge- and skill-intensive. 

Just like US agriculture in the early 20th century, process technology would switch 

manufacturing from labor and capital intensive industry to labor saving and knowledge 

intensive one, while externalizing parts of production processes toward services, known 

as servicification. Consequently, particularly since the 1990s, services (such as 

preproduction constituted by design, marketing and delivery, and postproduction by 

transportation, storage, e-commerce platform and after-service as well as embedded 

services within production devoted to smart factory’s cyber physical system) have 

become separated from but closely linked to manufacturing. This is the process of de-

industrialization, just like industrialization was the process of de-agriculturalization in 

the last century. Servicification of manufacturing would grow cumulatively because smart 

factories accumulate big data as ever. Furthermore, information, communication, 

financial and business services became tradable now, being able to enjoy economies of 

scale and network effect on their marginal cost through international competition and 

technology transfer.  

Policy implication 

Now, what could be the implication of our findings above for the development strategy 

of such late industrializer as China under global de-industrialization? The feasibility of 

export industrialization would be constrained but not entirely rejected, because of the 

significant presence of the Global South and the sheer market size of China itself. 

Nevertheless, its advantage of one-stone-two-birds-ness for productivity growth and job 

creation would be significantly reduced because of labor-saving technological progress. 

Meanwhile, productivity growth of services may not directly create job opportunities, 

though indirectly do so through income effects of higher aggregate productivity growth. 

Hence, usual policy priorities such as those suggested by Hallward-Driemeier and 
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Nayyar (2017) appear warranted for not only China. They go as: 

For competitiveness, i.e. the ease of doing business, the rule of law, and the use of 

mobile technologies to complete financial transactions: a. Facilitate firm entry and exit, 

and the reallocation of capital and workers; improve bankruptcy procedures and universal 

coverage of social protection to facilitate worker mobility and to lower costs of disruption, 

b. Set competition policy framework for network platforms; adjust regulations for new 

business forms, c. Facilitate contracting, to enable greater use of sharing economy on 

production side,  

For capabilities, i.e. information and communication technology (ICT) use, tertiary 

school enrollment rates, and the share of royalty payments and receipts in trade: a. 

Develop programs to strengthen more advanced skills, creativity. b. Emphasize the use of 

data and data processes within production, c. Support the development of a data 

ecosystem (access to ICT, policies on localization, network security, IPR) 

For connectedness, combining the dimensions of logistics performance, restrictions on 

trade in manufactured goods, and the restrictions on trade in professional services: a. 

Further facilitate trade in services, including removing restrictions on FDI, b, Support IoT 

logistics systems, c. Develop regulatory frameworks to support cross-border data flow. 

Observing relatively slow industrial transformation in China, we may be able to point 

out agricultural development as one of potential priorities for its long-term development 

strategy. Both the reallocation of capital and workers, as well as worker mobility, are focal 

points here. We observed agriculture’s declining relative productivity level and its 

persistently lower productivity growth (Tables 4 and 7). As a consequence, we see no 

symptom of productivity convergence both domestically as compared to other sectors and 

internationally as compared to fellow economies. The international productivity gap 

appears too large to narrow within a century (Table 12). Of course, it would be a cause 

and a result of China’s pattern of economic development, deeply rooted to her institutions, 

policies and history. Nevertheless, as in the frontier case of the steady productivity growth 

and structural transformation, i.e. the US, agricultural development could be one 

important key for its development strategy as well. 

  In fact, US agriculture metamorphosed fundamentally in the 20th century, producing 

far more products through technological innovation with far less farm land and labor 

(Alstone and Pardey, 2020). During the process, farm land reduced in number, expanded 

in scale and specialized in activity, while agriculture continued to grow, but its relative 

importance dwindled. US agriculture externalized its many production activities such as 

agricultural machine, seeds, fertilizers, energy and other inputs including contracting. 

This is a mirror image of servicification of manufacturing toward the 21st century. 
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  The structural transformation of US agriculture has resulted from growing non-

agricultural labor demand on one hand and labor-saving, farmland-expanding 

technological progress on the other. The former has raised farmers’ opportunity costs and 

labor costs of employment, while the latter has incentivised farmland consolidation and 

labor- and land-saving technological innovation, supported by government and other 

public sectors. As a result, labor productivity and TFP in US agriculture have continued 

to grow significantly, even relative to non-agricultural sectors throughout the 20th century. 

Our Table 1 revealed that the relative productivity level of agriculture kept increasing 

from 18.9% of the entire economy’s average level (1950) to 44.1% (1990), in sharp 

contrast to China (Table 4), which has shown persistent declines.  

We also note developments in food supply chains, including generic, chemical, 

machinery and digital industries upstream of dwindling agriculture in the US, and food 

products and related services, including transportation and retailing downstream. The US 

experience in agriculture underscores the importance of market responses to supply and 

demand interactions as well as public support not only for technological innovation but 

also for institutional reforms that help market responses to these structural 

transformations through significant resource reallocation across sectors. 

  In view of still significant international gaps in sectoral productivity levels in China 

(Figures 8-10), we cannot overstate the importance of capital deepening to promote and 

sustain sectoral labor productivity growth. Figure 11 demonstrates economic growth 

paths of the US, Japan, Korea and China, plotting a combination of aggregate labor 

productivity and capital-labor ratio during the period of 1950-2019, based on Penn World 

Table 10.01. The US started with an outstanding capital-labor ratio of $168,166 to 

generate a labor productivity or GDP per worker of $39,412 in constant 2017 PPP US$ in 

1950, which corresponds to $15,854 for GDP per capita. Note that her capital-output ratio 

in 1950 was 4.27 = 168,166 / 39,412. Subsequently, however, Japan started rapid capital 

deepening (by increasing  its capital-output ratio) with labor productivity level of 

$10,810 around 1960 and attained this US 1950 level of labor productivity at the capital-

output ratio of 3.91 by 1980, while Korea started with labor productivity level of $13,510 

around 1975 and attained the US 1950 level by 1993. 
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Figure 11. Economic growth paths: US, Japan, Korea and China, 1950-2019 

 

Note: labor productivity=GDP/employment, capital-labor ratio=capital stock/employment, 2017 PPP 

US$. Data: Penn World Table 10.01. 

 

As to China, it started rapid capital deepening with labor productivity of $4,325 around 

1990 at a capital-output ratio of around 1.5 and then, by 2019, attained Korea’s labor 

productivity level of 1987 and Japan’s of 1970, i.e. $25,360 but her capital-labor ratio 

turns out to be 4.92, significantly larger than those of Korea’s and Japan’s, i.e. 2.99 and 

3.15, respectively. As a matter of fact, as shown by Figure 11, although China’s capital 

deepening has been remarkably faster than that of the US, stretching from $1,297 to 

$124,697 over 70 years of 1950-2019 as opposed to from $168,166 to $436.258 in the 

US, their absolute gaps in levels have been widening. In addition, as shown by its less 

steep growth path toward the end in Figure 9, China’s capital-labor ratio has appeared to 

diverge rather than converge to that of the US, suggesting a deteriorating capital efficiency, 

particularly after the GFC. 

  Of course, these aggregate figures do not always apply to individual sectoral 

productivity growth paths straightforwardly, i.e. some productivity converging sectors 

such as manufacturing could have done better relative to global productivity frontiers. 

Observing significant international gaps in sectoral productivity levels shown by the 

Figures, however, further capital deepening appears undoubtedly necessary, while 
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improving capital efficiency is also indispensable. 

  In this regard, how to activate corporate businesses throughout sectors is the key for 

sustained productivity growth. Japanization started in the 1990s from the financial 

bubble-burst, with financial service plunging into negative growth, followed by declines 

in transportation and trade during 1990-2010 (Table 5).  its slow and prolonged financial 

rehabilitation with prolonged monetary accommodation, turned out not only to weaken 

aggregate demand (reflected in negative growths in trade and transportation), but to 

distort resource allocation or to retard structural transformation, by failing to distinguish 

between profitable and unprofitable firms, resulting in very low firm entry and exit ratios. 

Misallocation leads to lower investment, which leads to weaker demand, which leads to 

weaker investment, i.e. a vicious cycle. As a result, both capital deepening and labor 

productivity growth of Japan literally ceased in the 2000s (Figure 9). Although both Japan 

and Korea suffered from the GFC, Korea has surpassed Japan in terms of both capital-

labor ratio and labor productivity level since around 2015. 

In China, private firms had increased their presence in both sales and employment until 

the mid-2010s and the average age of listed firms is comparably young to that of the US. 

Whereas, state-owned enterprises (SOEs) still hold substantial assets and some of them 

are occasionally of low profitability. Also, Chinese firms heavily rely on bank 

intermediation, where SOEs have been dominant borrowers. Under the present 

unfavorable and adversary international business environments, there could be strong 

temptations for China to prolong financial rehabilitation and accommodative monetary 

and fiscal policies. But, such approach may suffocate corporate dynamism or 

entrepreneurship and preserve inefficient incumbents. In order not to follow the wake of 

Japanization, China may better listen to what the recent combination of slower 

productivity growth and increasing capital-output ratio forewarn. 
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CONCLUDING REMARKS 

In this chapter, we confirmed that we can see some common patterns of industrial 

structural transformation allowed only for a group of income convergers including 

advanced economies and some selected emerging market economies such as those in East 

Asia. They appeared to grasp the chance at a crossroad of income growth, technological 

innovation and economic globalization. Among them, we picked up representative four 

(de-)industrializers and put them on the decomposition framework of aggregate 

productivity growth, using internationally comparable databases such as GGDC 10 sector 

database and others. Particularly, these enable us to disaggregate services and to come up 

with their differential roles in and contributions to aggregate productivity growth along 

with manufacturing.  

As expected, we observed usual trend rises and falls of sectors’ labor shares, but with 

significantly different timing across economies, earlier in the US and latest in China. We 

realized that China not only started late, but also transformed rather slow in this process. 

Sectoral productivities occasionally showed acceleration and deceleration across 

economies, of which acceleration of those almost across the board in China since the 

1990s was surely remarkable, but we note that it was also the case in Japan during its 

postwar rapid growth period of 1953-1970.  

On the one hand, we identified sometimes a dominant role of manufacturing to lead 

aggregate productivity growth even under de-industrialization across time and economies 

in the long run such as in Japan during 1970-1990 and in Korea since 1990s. But, on the 

other, we observed manufacturing’s losing dominance in contribution to aggregate 

productivity growth not only through its declining labor share but through its less 

remarkable sectoral productivity growth. most conspicuous case is, of course, the US. 

There, manufacturing started as the tertiary contributor during the postwar period of 1950-

1970 and ended up as No.5 by 2010 surpassed not only by financial service, but by trade, 

government service and transportation.  

Financial service including real estate and business service has led US’ postwar 

aggregate productivity growth, and it has increased presence in growth contribution in 

Japan since the postwar period and surpassed manufacturing together with government 

service during the lost decades. These are straightforward reflection of differential income 

elasticities on the demand side. Demand for manufacturing tends to be replaced by those 

for services in advanced economies along with their per capita income growth, while 

manufacturing demand may persist or even expand in developing economies along with 

population growth, urbanization and/or per capita income growth.  

Once we extend our analysis to additional databases such as GGDC ETD and WIOD 
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SEA, we detected new developments and their contributions by newly disaggregated 

sectors such as business service and ICT in more recent periods. Most remarkable is, of 

course, in the US, the top de-industrializer, where manufacturing has been far behind 

trade and business service in labor share and behind (narrow) financial service and ICT 

in productivity for years. Out of broad financial service above, business service including 

ICT replaced manufacturing as the top growth contributor in Japan during the period of 

1990-2010 and then broad financial service including this business service, financial 

intermediation, insurance, and real estate overwhelmed manufacturing in growth 

contribution during the post-GFC stagnation period of 2008-2018. Even in Korea, they 

contributed to aggregate productivity growth almost as comparably as manufacturing then.  

On this front, these sectors are still relatively small in labor share in China as against 

Japan and Korea, but their growth contributions increased to as comparably large as that 

of manufacturing in the most recent period of 2008-2018. Meanwhile, most (particularly 

higher-skilled) manufacturing sectors have kept increasing productivities and labor shares 

as well in China, contrasting to Japan, Korea, and the US.  

Last, despite remarkable productivity growths, we still observe significant gaps in all 

sectoral productivity levels between China and the others. We examined how fast these 

gaps can be narrowed with the present sectoral productivity growth experimentally. 

Agriculture looks almost impossible. But, other sectors, particularly some manufacturing 

sectors are concerned, more recent data suggests that productivity convergence appears 

within a reach, although this simple extrapolation is admittedly too easy to go. 

 

Technological innovation, being basically irreversible, is expected to continue the 

present trend for globalization despite geopolitical uncertainties looming these days. 

Process technology in manufacturing production would reduce trade and coordination 

costs, enhancing global value chains or vertical process-division-of-labor and eroding the 

advantage of cheap labor and labor intensive processes. Meanwhile, tradability revolution 

of services enables such productivity growth effects as scale economy, competition and 

technology transfer for services, and dynamically complements manufacturing, but their 

labor absorption is limited. Namely, apart from the demand side, there would be less room 

for the advantage of backwardness in the supply side.  

As industrial structures evolve along with modern economic growth, the presence of 

agriculture in employment and output has declined significantly. This is simply because 

the income elasticity of demand for agriculture is less than those for manufacturing and 

services. However, if one regards this as the end of agriculture, it is very wrong. Rather, 

US agriculture with only less than 1.5% share of total employment sustains not only 
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domestic demand of the US, one of the highest income economies, but also those of 

foreign countries through exports. This is really the ultimate outcome of successful labor 

productivity growth in agriculture, which has become almost comparable to those in non-

agricultural sectors. It does suggest a process of national market integration in output as 

well as input factors. 

In other words, modern economic growth can be viewed not only as industrialization 

but as de-agriculturalization. Importantly, de-agriculturalization does not necessarily 

imply the demise of agriculture, but rather a transformation of agriculture and its input-

output linkage with other sectors. Likewise, it would not be wrong if we presume similar 

process of structural transformation in the case of de-industrialization. Manufacturing 

will not cease to exist. Instead, it will seriously transform itself, becoming disbundled and 

externalized into services with production processes majorly automatized. Manufacturing 

envisioned in the Fourth Industrial Revolution (Industry 4.0) shows little resemblance to 

that of the early 20th century. De-industrialization is also transforming sectoral input-

output linkages in a global scale through GVCs, driving global market integration. This 

would be an analogy of national market integration under de-agriculturalization and 

industrialization via modern economic growth.  

Furthermore, if we think twice, transformation would go beyond industrial structures. 

Industries themselves metamorphose, just like manufacture in an agricultural society 

progressed into manufacturing in an industrial society. When discussing structural 

transformation over the past 200 years, we often tend to presume that exiting sectors have 

existed as they are throughout these years, but it is not true. Two centuries ago, we had 

no automobiles nor electricity, while we already had such services as bars, barbers and 

doctors. Even these services could take completely different forms in the very near future, 

without human involvement, perhaps. 
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Appendix table 1: 

 

WIOD, Socio-Economic Accounts

sector description

s1 Crop and animal production, hunting and related service activities

s2 Forestry and logging

s3 Fishing and aquaculture

s4 Mining and quarrying

s5 Manufacture of food products, beverages and tobacco products

s6 Manufacture of textiles, wearing apparel and leather products

s7 Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of straw and plaiting materials

s8 Manufacture of paper and paper products

s9 Printing and reproduction of recorded media

s10 Manufacture of coke and refined petroleum products 

s11 Manufacture of chemicals and chemical products 

s12 Manufacture of basic pharmaceutical products and pharmaceutical preparations

s13 Manufacture of rubber and plastic products

s14 Manufacture of other non-metallic mineral products

s15 Manufacture of basic metals

s16 Manufacture of fabricated metal products, except machinery and equipment

s17 Manufacture of computer, electronic and optical products

s18 Manufacture of electrical equipment

s19 Manufacture of machinery and equipment n.e.c.

s20 Manufacture of motor vehicles, trailers and semi-trailers

s21 Manufacture of other transport equipment

s22 Manufacture of furniture; other manufacturing

s23 Repair and installation of machinery and equipment

s24 Electricity, gas, steam and air conditioning supply

s25 Water collection, treatment and supply

s26 Sewerage; waste collection, treatment and disposal activities; materials recovery; remediation activities and other waste management services 

s27 Construction

s28 Wholesale and retail trade and repair of motor vehicles and motorcycles

s29 Wholesale trade, except of motor vehicles and motorcycles

s30 Retail trade, except of motor vehicles and motorcycles

s31 Land transport and transport via pipelines

s32 Water transport

s33 Air transport

s34 Warehousing and support activities for transportation

s35 Postal and courier activities

s36 Accommodation and food service activities

s37 Publishing activities

s38 Motion picture, video and television programme production, sound recording and music publishing activities; programming and broadcasting activities

s39 Telecommunications

s40 Computer programming, consultancy and related activities; information service activities

s41 Financial service activities, except insurance and pension funding

s42 Insurance, reinsurance and pension funding, except compulsory social security

s43 Activities auxiliary to financial services and insurance activities

s44 Real estate activities

s45 Legal and accounting activities; activities of head offices; management consultancy activities

s46 Architectural and engineering activities; technical testing and analysis

s47 Scientific research and development

s48 Advertising and market research

s49 Other professional, scientific and technical activities; veterinary activities

s50 Administrative and support service activities

s51 Public administration and defence; compulsory social security

s52 Education

s53 Human health and social work activities

s54 Other service activities

s55 Activities of households as employers; undifferentiated goods- and services-producing activities of households for own use

s56 Activities of extraterritorial organizations and bodies


