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After the Meiji Restoration of 1868, Japan modernized its institutions and economic 
growth gradually picked up. Growth accelerated especially during the so-called high-
speed growth era from 1955 to 1970, when Japan rapidly caught up with Western 
economies. The long-term sustained high-speed growth recorded during this period was 
unprecedented not only in Japan but worldwide. While other East Asian countries such 
as Singapore, Taiwan, South Korea, and China subsequently also experienced remarkable 
growth over a prolonged period, Japan’s place in history as the first country to record 
such sustained high-speed growth means that its experience continues to garner 
worldwide interest. Using newly constructed Hitotsubashi estimates of Japan’s historical 
GDP statistics and a growth accounting framework, we analyze the sources of Japan’s 
economic growth from 1885 to 1970 and try to answer why Japan was not able to 
accomplish such high-speed growth before 1955. Since until the mid-1960s the primary 
sector accounted for a large share of economic activity and was a major determinant of 
overall economic growth, we use a Hayashi and Prescott (2008) type two-sector model in 
which the economy overall is divided into the primary sector and the non-primary sector. 
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1. Introduction 
 
Following the Meiji Restoration of 1868, Japan as the first country in Asia embarked on 
modern economic growth (Maddison 2006, 2007) and by around 1970 had almost caught 
up with major European countries such as the UK, Germany, and France in terms of per 
capita gross domestic product (GDP). Using newly constructed Hitotsubashi estimates of 
Japan’s historical GDP statistics, Hitotsubashi University’s Long-Term Economic 
Statistics (LTES), and other statistics (a detailed description of data sources is provided 
in Appendix 1), this study examines Japan’s economic growth from 1885 to 1970 
employing a growth accounting framework. 
  
In what Ohkawa (1969) referred to as “trend acceleration,” Japan’s economic 
development until around 1970 was characterized by a steady acceleration of economic 
growth. As shown in Figure 1, in the high-speed growth (HSG) era (1955–70), Japan 
achieved rapid and sustained growth that was unprecedented in the world (Komiya 1975, 
chapter 1). On the other hand, before World War II, Japan’s rate of per capita GDP growth 
was not substantially higher than that of the United States and Britain. Looking at the 
period from 1885 to 1970 overall, but excluding World War II and the economic turmoil 
that entailed (1940–55), a comparison of the average annual per capita GDP growth rates 
of Japan, Britain, and the United States shows that during the Meiji period (1885–1913), 
when Japan first embarked on modern economic growth, Japan’s growth rate at 1.2 
percent was more or less on par with Britain’s (1.1 percent) but behind that of the United 
States (1.7 percent). However, during the Taisho and early Showa period (1913-1940), 
when manufacturing industry led by the heavy and chemical industries expanded spurred 
by import substitution and military demand as a result of World War I, Japan’s average 
annual per capita GDP growth rate at 2.6 percent started to outpace those of Britain (1.2 
percent) and the United States (1.0). Finally, during the HSG era, Japan’s annual per 
capita GDP growth, at 8.4 percent, outstripped that of Britain and the United States (both 
2.1 percent) by a factor of four.     
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Figure 1. Trends in per capita GDP (1990 international US dollars): Comparison 
of Japan, the United States, and the United Kingdom, 1874-2010  

 
Sources: For Japan, see Appendix 1. For the United States and the United Kingdom: New Maddison 

Project Database 2013， 

https://www.rug.nl/ggdc/historicaldevelopment/maddison/releases/maddison-project-database-2013. 

 
The HSG era was characterized by another important feature that sets it apart from the 
prewar period. As highlighted by Hayashi and Prescott (2008), the HSG era saw 
unprecedentedly rapid structural change and a large decline in the factor input and value-
added shares of the primary sector (see Figures 2 and 3). 
 
If capital and labor shift to industries offering higher returns, this increases the efficiency 
of resource allocation in the economy overall and to that extent raises GDP. Therefore, in 
order to examine the extent to which the reallocation of resources contributed to Japan’s 
economic growth during the HSG era, we divide the economy overall into the primary 
sector and the non-primary sector and conduct growth accounting.1 

                                                 
1 This study is not the first to conduct historical growth accounting for the Japanese economy. Examples 

of previous growth accounting exercises on Japan include Hayami (1973) focusing on agriculture for the 

period from the Meiji era onward, Ohkawa and Rosovsky (1973) focusing on agriculture, mining and 

manufacturing, utilities, construction, and services, and Minami and Makino (2002) focusing on the 
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Figure 2. Sectoral shares of labor input in Japan 

 
Source: See Appendix 1. Labor input is measured in terms of the number of workers. 

Figure 3. Sectoral shares of nominal value added in Japan 

 

Source: See Appendix 1.  

                                                 
primary sector and mining and manufacturing. Further, Maddison (2007) conducted growth accounting 

from the Meiji period, although this was not at the industry level, but for all industries together. For 

industry-level growth accounting for the period from 1955 onward, see Jorgenson, Nomura, and Samuels 

(2016). 
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Note: Figures for years for which no data are available are obtained through linear interpolation.  

 
Details of the growth accounting framework taking resource allocation across sectors into 
account that we employ in this study can be found in Jorgenson et al. (2007). Other studies 
conducting analyses of Japan from the Meiji period onward from a similar perspective 
include Sonobe and Otsuka (2001) and Hayashi and Prescott (2006). However, both 
studies essentially are based on the original Long-Term Economic Statistics (LTES) and, 
as result, differ from the analysis in this study. For example, the original LTES do not 
take by-employment into account and overestimate the GDP growth rate before World 
War II.2 
 
The remainder of this study is organized as follows. The next section explains our growth 
accounting approach using a two-sector model and outlines the data used. Section 3 
presents our growth accounting results. Finally, Section 4 summarizes the main findings 
of our analysis. 

 
2. Growth accounting approach and data used 
 
The growth accounting framework assuming a two-sector model we employ in this paper 
is as follows. We assume that labor Lp, capital Kp, and land Ap are used as inputs in the 
primary sector, denoted by subscript p, and labor Ln and capital Kn are used as inputs in 
the non-primary sector, denoted by subscript n, to produce real value added Yp and Yn. 
Assuming that the production functions in the two sectors are characterized by constant 

                                                 
2 Note that although the analysis by Jorgenson, Nomura, and Samuels (2016) mentioned in footnote 1 and 

studies using the Japan Industrial Productivity (JIP) database from 1970 onward (e.g., Fukao et al., 2008) 

conduct growth accounting analyses at the industry level, they do not examine the effect of resource 

reallocation, since they assume that the production factors used as input in different industries differ from 

each other. For example, whereas the present study regards an increase in GDP due to workers shifting 

from low-wage industries to high-wage industries as an increase in TFP due to improved allocation of labor 

across industries, Jorgenson, Nomura, and Samuels (2016) and Fukao et al. (2008) regard this as reflecting 

an increase in labor input due to a rise in labor quality. See Jorgenson et al. (2007) for details on the 

differences between such growth accounting approaches. Similarly, it is highly likely that in Jorgenson, 

Nomura, and Samuels (2016) the effect of improvements in the allocation of capital across industries is 

regarded as part of the increase in capital input due to a rise in the quality of capital. 
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returns to scale, are sufficiently smooth, and inputs of production factors also change 
smoothly over time, the growth rate of real value added (the growth rate from the current 
year to the following year, calculated as the log difference) can be approximated as 
follows: 
 

𝑌𝑌�𝑝𝑝 = 𝑠̅𝑠𝐾𝐾,𝑝𝑝𝐾𝐾�𝑝𝑝 + 𝑠̅𝑠𝐿𝐿,𝑝𝑝𝐿𝐿�𝑝𝑝 + 𝑠̅𝑠𝐴𝐴,𝑝𝑝𝐴̂𝐴𝑝𝑝 + 𝑍̂𝑍𝑝𝑝 (1) 

𝑌𝑌�𝑛𝑛 = 𝑠̅𝑠𝐾𝐾,𝑛𝑛𝐾𝐾�𝑛𝑛 + 𝑠̅𝑠𝐿𝐿,𝑛𝑛𝐿𝐿�𝑝𝑝 + 𝑍̂𝑍𝑛𝑛 (2) 

 

where ^ denotes the rate of change in a variable (calculated as the log difference), ¯ denotes the average of 

the values of a variable in the current year and the following year, sj,i represents the input share of factor j 

in industry i, and Zi represents total factor productivity (TFP) in industry i. The sum of the share of all 

production factors sj,i in each sector by definition equals one. Subtracting the growth rate of labor input in 

each sector from both sides of the two equations and using the fact that the sum of input shares equals one 

yield the following equations:  

 

 𝑌𝑌�𝑝𝑝 − 𝐿𝐿�𝑝𝑝 = 𝑠̅𝑠𝐾𝐾,𝑝𝑝�𝐾𝐾�𝑝𝑝 − 𝐿𝐿�𝑝𝑝� + 𝑠̅𝑠𝐴𝐴,𝑝𝑝�𝐴̂𝐴𝑝𝑝 − 𝐿𝐿�𝑝𝑝� + 𝑍̂𝑍𝑝𝑝 (3) 

 𝑌𝑌�𝑛𝑛 − 𝐿𝐿�𝑛𝑛 = 𝑠̅𝑠𝐾𝐾,𝑛𝑛�𝐾𝐾�𝑛𝑛 − 𝐿𝐿�𝑛𝑛� + 𝑍̂𝑍𝑛𝑛 (4) 

 

In the two equations, the left-hand side represents the growth rate of labor productivity in 
each sector, the first term on the right-hand side represents the effect of increases in the 
capital stock per worker on labor productivity, and the last term on the right-hand side is 
the TFP growth rate. The second term on the right-hand side of the first equation shows 
the effect of increases in land input per worker on labor productivity in the primary sector. 
 
Next, we explain the growth accounting for the economy overall. Denoting the share of 
the primary sector in nominal GDP by θp, the growth rate of real GDP (Y) can be 
approximated using the following equation: 
 

 𝑌𝑌� = 𝜃̅𝜃𝑝𝑝𝑌𝑌�𝑝𝑝 + �1 − 𝜃̅𝜃𝑝𝑝�𝑌𝑌�𝑛𝑛  (5) 

 

Since in growth accounting real GDP is calculated as a chain index as in equation (5), the 
growth rate calculated from the real GDP series in the appendix tables and the 
Hitotsubashi estimates mentioned in the first section differ slightly. 
 

Substituting equations (1) and (2) into the right-hand side of equation (5) yields the 
following equation: 
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𝑌𝑌� = 𝜃̅𝜃𝑝𝑝𝑠̅𝑠𝐾𝐾,𝑝𝑝𝐾𝐾�𝑝𝑝 + �1 − 𝜃̅𝜃𝑝𝑝�𝑠̅𝑠𝐾𝐾,𝑛𝑛𝐾𝐾�𝑛𝑛 + 𝜃̅𝜃𝑝𝑝𝑠̅𝑠𝐿𝐿,𝑝𝑝𝐿𝐿�𝑝𝑝 + �1 − 𝜃̅𝜃𝑝𝑝�𝑠̅𝑠𝐿𝐿,𝑛𝑛𝐿𝐿�𝑛𝑛 + 𝜃̅𝜃𝑝𝑝𝑠̅𝑠𝐴𝐴,𝑝𝑝𝐴̂𝐴𝑝𝑝 + 𝜃̅𝜃𝑝𝑝𝑍̂𝑍𝑝𝑝 

             +�1 − 𝜃̅𝜃𝑝𝑝�𝑍̂𝑍𝑛𝑛   (6) 

 

This equation is a growth accounting equation that decomposes the sources of 
macroeconomic growth from the supply side. The first two terms on the right-hand side 
show the contribution of capital accumulation in the two sectors, the next two terms 
represent the contribution of increases in labor input in the two sectors, the fifth term 
shows the contribution of increases in land input, and the last two terms show the 
contribution of TFP growth in the two sectors. The first two terms on the right-hand side 
can be approximated as follows: 
 

       𝜃̅𝜃𝑝𝑝𝑠̅𝑠𝐾𝐾,𝑝𝑝𝐾𝐾�𝑝𝑝 + �1 − 𝜃̅𝜃𝑝𝑝�𝑠̅𝑠𝐾𝐾,𝑛𝑛𝐾𝐾�𝑛𝑛 = 𝑠̅𝑠𝐾𝐾𝐾𝐾� +
𝐾𝐾𝑝𝑝
𝐺𝐺
�
𝑠̅𝑠𝐾𝐾,𝑝𝑝𝜃̅𝜃𝑝𝑝𝐺𝐺
𝐾𝐾𝑝𝑝

−
𝑠̅𝑠𝐾𝐾𝐺𝐺
𝐾𝐾
� �𝐾𝐾�𝑝𝑝 − 𝐾𝐾�� 

                        +
𝐾𝐾𝑛𝑛
𝐺𝐺
�
𝑠̅𝑠𝐾𝐾,𝑛𝑛𝜃̅𝜃𝑛𝑛𝐺𝐺
𝐾𝐾𝑛𝑛

−
𝑠̅𝑠𝐾𝐾𝐺𝐺
𝐾𝐾
� �𝐾𝐾�𝑛𝑛 − 𝐾𝐾�� 

 

where sK is the income share of capital in the economy overall, K is the capital stock in 
the economy overall, and G is nominal GDP. The first term on the right-hand side 
represents the contribution of increases in the capital stock to economic growth when 
capital stock in the two sectors grows at the same rate (in this case, the rate of growth of 
capital stock in each sector is equal to the rate of growth of capital stock in the economy 
overall). The second term in parentheses represents the difference between the return on 
capital in the primary sector and the average return on capital in the economy overall. 
This term shows that when the return on capital in the primary sector is low, economic 
growth will accelerate if the growth rate of capital stock in the primary sectors rate falls 
below that in the economy as a whole. The third term is the corresponding term for the 
non-primary sector. The sum of the second and third terms represents the effect of 
increases in TFP due to efficiency gains reflecting the reallocation of capital across 
sectors. We abbreviate this as ΩK. 
 

Similarly, the third and fourth terms in equation (6) can be approximated as follows:  

  

 𝜃̅𝜃𝑝𝑝𝑠̅𝑠𝐿𝐿,𝑝𝑝𝐿𝐿�𝑝𝑝 + �1 − 𝜃̅𝜃𝑝𝑝�𝑠̅𝑠𝐿𝐿,𝑛𝑛𝐿𝐿�𝑛𝑛 = 𝑠̅𝑠𝐿𝐿𝐿𝐿� + 𝐿𝐿𝑝𝑝
𝐺𝐺
�𝑠̅𝑠𝐿𝐿,𝑝𝑝𝜃𝜃�𝑝𝑝𝐺𝐺

𝐿𝐿𝑝𝑝
− 𝑠̅𝑠𝐿𝐿𝐺𝐺

𝐿𝐿
� �𝐿𝐿�𝑝𝑝 − 𝐿𝐿�� 
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+
𝐿𝐿𝑛𝑛
𝐺𝐺
�
𝑠̅𝑠𝐿𝐿,𝑛𝑛𝜃̅𝜃𝑛𝑛𝐺𝐺
𝐿𝐿𝑛𝑛

−
𝑠̅𝑠𝐿𝐿𝐺𝐺
𝐿𝐿
� �𝐿𝐿�𝑛𝑛 − 𝐿𝐿�� 

 

where sL is the income share of labor in the economy overall and L is the input of labor 
in the economy overall. As in the case of capital, the sum of the second and third terms 
on the right-hand side represent the increase in TFP due to efficiency gains reflecting the 
reallocation of labor across sectors. We abbreviate this as ΩL. Meanwhile, regarding the 
factor income shares in the economy overall, the following equation holds: 
 

 𝑠̅𝑠𝐾𝐾 + 𝑠̅𝑠𝐿𝐿 + 𝜃̅𝜃𝑝𝑝𝑠̅𝑠𝐴𝐴,𝑝𝑝 = 1 

 

Subtracting the growth rate of labor input L in the economy overall from both sides of 
equation (5) and using the above relationship, we obtain 
 

 𝑌𝑌� − 𝐿𝐿� = 𝑠̅𝑠𝐾𝐾�𝐾𝐾� − 𝐿𝐿�� + 𝜃̅𝜃𝑝𝑝𝑠̅𝑠𝐴𝐴,𝑝𝑝�𝐴̂𝐴𝑝𝑝 − 𝐿𝐿�� + 𝜃̅𝜃𝑝𝑝𝑍̂𝑍𝑝𝑝 + �1 − 𝜃̅𝜃𝑝𝑝�𝑍̂𝑍𝑛𝑛 + Ω𝐾𝐾 + Ω𝐿𝐿  (7) 

 

This is the equation that we use for our growth accounting for the economy overall. The 
left-hand side of this equation represents the growth rate of labor productivity in the 
economy. The first term on the right-hand side shows the contribution of increases in 
capital input per worker in the economy overall, the second term is the contribution of 
increases in land input per worker in the economy overall, the third term is the 
contribution of TFP growth in the primary sector, the fourth term the contribution of TFP 
growth in the non-primary sector, the fifth term the effect of TFP increases due to 
efficiency improvements as a result of the reallocation of capital, and the sixth term is the 
effect of TFP increases due to efficiency improvements as a result of the reallocation of 
labor. 
 
Due to data constraints for the prewar period, labor input in the prewar period is measured 
in terms of the number of gainfully occupied persons, while in the postwar period it is 
measured in terms of the number of employed persons. For this reason, the contribution 
of increases in working hours per worker as well as increases in the quality of labor due 
to rising education levels and improved skills to GDP growth in our growth accounting 
framework are included in TFP growth. Moreover, capital input is measured in terms of 
the capital stock, not capital services (the difference between the two represents 
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improvements in capital quality).3 For the HSG era, data on the contribution of increases 
in the quality of labor and capital are available, and taking the quality of labor and capital 
into account allows us to examine the extent to which this affects our growth accounting 
results. This point will be discussed in more detail below. 
 
The data used for the growth accounting analysis are shown in Appendix Tables 1 and 2. 
These data are taken from Fukao and Settsu (2017b, 2017d, 2018) and Fukao (2018). The 
following is a brief outline of how the data were constructed. For details, refer to these 
chapters. 
 
Let us start by explaining the data for 1885 to 1940 (Appendix Table 1). Real value added 
and the number of gainfully occupied persons in the primary and the non-primary sector 
are taken from Fukao and Settsu (2017b, 2017d) (changes in working hours are not taken 
into account). These data were estimated by Bassino, Fukao, and Settsu (2016) and Fukao 
et al. (2015).  

 
For primary sector capital stock, Fukao and Settsu (2017b, 2017d) use the net capital data 
on agricultural plants and animals as well as agricultural machinery from table 29 in 
Umemura et al. (1966: 212–213) and the net capital data for forestry and fisheries from 
table 4 in Ohkawa et al. (1966: 156–159. As for small-farming implements in agriculture, 
since Ohkawa et al. (1974) switched to the principle of not including them in the capital 
stock of agriculture, Fukao and Settsu follow their principle. For agricultural non-
residential building structures, Fukao and Settsu convert the series in table 5-18 in 

                                                 
3 Firms invest not only in capital stock with low rates of depreciation, such as buildings and structures, but 

also in capital stock such as machinery and facilities that depreciate relatively quickly and may give rise to 

capital losses due to a fall in prices as a result of technological innovation. The reason why firms invest in 

the latter is that they are expected to make a large contribution to output that is commensurate with the high 

input cost. Therefore, even if capital goods have the same market value, they have differing input costs, 

and capital goods with higher input costs should contribute more to output. Thus, the idea underlying the 

concept of capital services is to estimate the capital services provided by each type of capital good taking 

input costs into account and then aggregating these capital services. If the share of capital goods with high 

input costs increases, capital service input will be higher even if the amount of capital stock is the same. 

The increase in capital service input due to such structural change in capital is called the increase in capital 

quality. 
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Ohkawa et al. (1974: 92) into net capital. Fukao and Settsu treat the sum of these different 
types of capital as the primary sector capital stock. Meanwhile, the capital stock of the 
non-primary sector is the sum of the total net capital stock in table 5 in Ohkawa et al. 
(1966: 160–163) and the total net capital stock in table 6 (farm houses and non-farm 
houses) on pages 164–165 in the same volume. For land input in the primary sector, Fukao 
and Settsu use the arable land area from Hayami (1973: 205–207, appendix table C-4). 

 
For cost shares of labor and land in the primary sector, Fukao and Settsu (2017b, 2017d) 
follow the estimation approach for cost shares in gross agricultural output in Hayami 
(1973: 37, table 2-7) and use these to calculate the cost shares of labor and land in value 
added. The cost share of labor in the non-primary sector (including labor income from 
self-employment) is taken from Ohkawa and Minami (1975: 616–617, appendix table 18). 
Since Ohkawa and Minami’s estimates cover only the private sector, we assume that the 
cost share of labor in the government sector is identical. 

 
Next, we briefly outline our data for the period 1940–1970 (Appendix Table 2). Data for 
value added (both nominal and real) as well as the number of gainfully occupied persons 
and the number of employed persons, as described in Fukao and Settsu (2018), are 
constructed by linking data from Keizai Shingicho (1954), 1965 benchmark year national 
income statistics, 1990 benchmark year national accounts, Mizoguchi and Nojima (1993), 
and other sources. Moreover, the estimates of the income shares of labor, capital, and 
land, like those in Appendix 1, are obtained following Hayami (1973) and Ohkawa and 
Minami (1975). 
 
On the other hand, statistics, source materials, and analyses with regard to capital stock – 
especially for the period 1940–1955, i.e., much of World War II and the economic turmoil 
that followed – are in short supply, and even the LTES only provide estimates for the 
primary sector (private, non-enterprises). Therefore, in order to capture the capital stock 
for Japan as a whole, it is necessary to additionally estimate capital stock for private 
enterprises (non-primary sector), housing (private sector and government sector), and 
government (excluding housing; including social overhead capital such as roads and 
highways, erosion and flood control, etc.). Fukao and Settsu (2018) use data from 
Economic Planning Agency (1966) for the capital stock of private enterprises and 
extrapolate the data backward to 1940 and forward to 1970. Moreover, for housing and 
government, Fukao and Settsu (2018) construct investment data and deflators from the 
LTES, 1965 benchmark year national income statistics, 1990 benchmark year national 



10 
 

accounts, and Economic Planning Agency (1986) and employ these to estimate capital 
stocks using the perpetual inventory method.  
 
Finally, note that the primary sector capital in Appendix Table 2 equals the sum of the 
primary sector capital stock in the LTES and the part of government capital stock that 
forms part of the primary sector (capital stock related to the primary sector such as 
infrastructure for agriculture, etc.). On the other hand, the non-primary sector capital 
stock in Appendix Table 2 equals the sum of the capital stock of private enterprises, 
housing (private sector and government), government (everything except housing and 
transfers to the primary sector). 

 
 

3. Supply-side analysis of the sources of economic growth: 1885–1970 
 

The results of our growth accounting analysis are shown in Tables 1 to 3 and Figures 4 
to 6. 
 
Let us start by looking at the results for the economy overall (see Table 1 and Figure 4). 
The second column (column (a)) in Table 1 shows the growth rate of labor productivity 
(period average, annualized, the same applies to other growth rates below). The next three 
columns ((b) to (d)) break this down into the contribution of increases in the capital stock 
per worker, the contribution of increases in arable land area per worker, and the 
contribution of TFP growth. The next three columns ((e) to (g)) break down the TFP 
growth rate into the contribution of TFP increases within each sector and the contribution 
of the reallocation of labor and capital across sectors. Moreover, if we add the growth rate 
of the number of workers (column (h)) to the growth rate of labor productivity in the 
economy overall (column (a)), we obtain the growth rate of real GDP (column (i)). 
Furthermore, subtracting the population growth rate (column (j)) from the real GDP 
growth rate, we obtain the growth rate of real GDP per capita (column (k)). As the 
proportion of workers in the population rises, the rate of increase in GDP per capita will 
exceed the growth rate of labor productivity. This effect is represented by the last column 
(column (l)) in the table.  
 
Comparing the growth accounting results for the different subperiods, we find that, as 
already mentioned in Section 1, and as shown by the solid line in Figure 4, Japan’s GDP 
growth accelerated throughout the period, with the exception of 1940–1955, that is, the 
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period of economic turmoil during and immediately after World War II. While the 
increase in the number of employed persons (represented by the difference between the 
solid and the dashed line) contributed to this, the main source of the acceleration of 
economic growth was the increase in labor productivity growth. Labor productivity 
growth accelerated from 1.77% during the Meiji period to 2.92% during the Taisho and 
early Showa period. During the HSG era, labor productivity growth further accelerated 
substantially, reaching 7.60%. 
 
Next, comparing the sources of labor productivity growth, as shown in Table 1, in all 
three periods, TFP growth made a larger contribution than increases in the capital stock 
per worker. Especially before World War II, increases in capital stock per worker 
contributed less than 1 percentage point, and TFP growth was the main engine of 
economic growth. On the other hand, during the HSG era, the contribution of increases 
in the capital stock per worker rose substantially, accounting for 2.64 percentage points 
of GDP growth. The main factor underlying TFP growth in all subperiods is the within 
effect, that is, the TFP growth within each sector, while improvements in the allocation 
of labor accounted for about one-fifth of TFP growth overall. Specifically, during the 
HSG era, the employment share of the primary sector, where wages were low, fell sharply, 
so that efficiency improvements due to the reallocation of labor across sectors accounted 
for 0.96 percentage points per year, which was considerably higher than during the prewar 
period. This had the effect of increasing GDP by 15% during the HSG era (exp (0.0096 
× 15) = 1.15). On the other hand, the impact of capital reallocation was relatively small 
in all periods. The area of arable land per worker in the economy overall has decreased 
since the Taisho period, so that the contribution of arable land per worker has been 
negative since the Taisho period.  
 
Turning to the growth accounting results by sector, the results for the non-primary sector 
are shown in Table 2 and Figure 5 and indicate that, more or less like in the economy 
overall, TFP growth and increases in the capital stock per worker, which both gradually 
accelerated, drove the expansion of real output. In the prewar period, increases in capital 
stock per worker made a relatively large contribution especially in the years from 1899 
to 1913, when Japan was making steady progress on the road to modern economic growth 
in the wake of the first so-called “enterprise boom” (kigyo bokko, 1886–1890) and the 
First Sino-Japanese War (1894–95). While this is consistent with developments such as 
the spread of machine reeling in the silk industry, what specific changes in other industries 
such as services or transport and communication played a role is something that remains 
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to be investigated in detail. Moreover, apart from TFP growth and increases in capital 
stock per worker, increases in the number of workers reflecting the inflow of workers 
from the primary sector essentially throughout the entire period from 1885 to 1970 
considerably contributed to output growth in the primary sector. (The only exception is 
the period of World War II, when many moved from the cities to the countryside and 
back into agriculture.)  
 
Next, the results for the primary sector are shown in Table 3 and Figure 6. Starting with 
the prewar period, labor productivity grew considerably in the years from 1899 to 1926. 
However, whereas in the first half of this period (1899–1913), this was almost entirely 
due to increases in TFP, in the latter half (1913–1926), increases in the capital stock per 
worker and the arable land area per worker also made a relatively large contribution. The 
findings indicate that the spread of Meiji noho (agricultural methods), which systemized 
conventional agricultural technologies based on interaction among farmers, scientists, 
and agricultural supply firms (Hayami and Ruttan, 1985: 237, Francks 1984), in the first 
half of this period contributed considerably to the increase in labor productivity.4 On the 
other hand, the results suggest that in the latter half of the period the contribution of 
increases in arable land and in the capital stock of agricultural tools, etc. was relatively 
large. However, how this is linked to the convergence to medium-sized farms (chuno 
hyojunka), which occurred during the interwar period, is something that requires further 
investigation in the future.5 Meanwhile, in the postwar period, TFP growth in the primary 
sector was quite strong until around 1965, which probably reflects recovery from the drop 
in TPF as a result of World War II. However, TFP declined during the period 1965–70. 
Moreover, while labor input declined sharply after the war, real output was supported by 
increases in capital stock per worker.  
 
Thus, the growth accounting results show that the acceleration of Japan’s trend growth 
was brought about, firstly, by the acceleration in within-sector TFP growth mainly in the 
non-primary sector and, secondly, by the fact that the contribution of the growth in capital 
stock per worker greatly increased, especially during the HSG era. To illustrate this, 
Figure 7 shows the cumulative contribution of increases in production factors and TFP to 
labor productivity growth in the economy overall. It should be noted that in the figure, 
labor productivity growth equals the product of each of these factors (i.e., increase in 

                                                 
4 Arimoto and Sakane (2017), Yagi (1990). 
5 Sakane and Arimoto (2017), Yagi (1990). 
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production factors and TFP). Looking at the cumulative effect from 1885 to 1970, labor 
productivity rose almost 9-fold: TFP growth had the effect of tripling labor productivity, 
increases in the capital stock per worker had the effect of doubling labor productivity, and 
improvements in the allocation of labor across industries raised labor productivity 1.4-
fold (3 x 2 x 1.4 = 8.4). Other effects, that is, increases in arable land area per worker and 
the reallocation of capital only had a negligible effect, each accounting for less than 2% 
of the cumulative increase over the period as a whole. 
 
Our growth accounting has shown that the main source of economic growth not only 
during the HSG era but also during the interwar period and even the Meiji period was the 
TFP growth within each sector. It should be noted, however, that in our analysis, as 
mentioned earlier, we measure labor input in terms of the number of workers and capital 
input in terms of capital stock, so that it is possible that the TFP growth we measure 
includes the effect of increases in working hours per worker and in the quality of labor 
and capital (see footnote 3).  
 
For the period from 1955 onward, we can check the impact of quality improvements, 
since data and preceding studies measuring the quality of labor and capital are available. 
According to our estimate using the Population Census and other sources, increases in 
labor quality raised labor productivity at an annual rate of 0.82% during the HSG era 
(1955–70). In contrast, increases in working hours per worker played hardly any role 
during this period. Meanwhile, table 13.3 in Jorgenson, Nomura, and Samuels (2016) 
suggests that increases in the quality of capital during the HSG period raised TFP growth 
by more than 1 percentage point. Taken together, these results suggest that about 40% of 
the TFP growth rate of 5.02% (annual average rate, including the contribution of 
improvements in factor allocation across sectors) in the HSG period we measured (Table 
3) was due to increases in the quality of labor and capital (including the contribution of 
improvements in factor allocation across sectors).6 

                                                 
6 According to table 13.3 in Jorgenson, Nomura, and Samuels (2016), improvements in labor quality raised 

the labor productivity growth rate by 0.89 percentage points during the HSG growth era (1955–70). 

However, as mentioned in footnote 2, it should be noted that their estimates of the contribution of labor and 

capital quality improvements likely include the contribution of improvements in the allocation of labor and 

capital across sectors to economic growth.  
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Table 1. Growth accounting results for the economy overall: 1885–1970 (period averages, annualized rates)  

 
Source: Authors’ calculations based on Appendix Tables 1 and 2. 

 

Labor
productivity
growth

Contributio
n of
increases in
capital stock
per worker

Contributio
n of
increases in
arable land
per worker

TFP growth

Contribution
of within-
sector TFP
growth

TFP growth
due to
reallocation
of labor
across
sectors

TFP growth
due to
reallocation
of capital
across
sectors

Increase in
the number
of workers

Real GDP
growth rate

Population
growth rate

Increase in
per capita
GDP

Rate of
change in
the share of
workers in
the total
population

a=b+c+d b c d=e+f+g e f g h i=a+h j k=i-j l=h-j
1885-1899 1.75% 0.29% 0.00% 1.47% 1.19% 0.27% 0.00% 0.56% 2.31% 0.94% 1.36% -0.38%
1899-1913 1.80% 0.62% 0.03% 1.15% 1.02% 0.12% 0.02% 0.46% 2.26% 1.21% 1.04% -0.76%
1913-1926 3.02% 0.84% -0.03% 2.21% 1.72% 0.46% 0.02% 0.69% 3.72% 1.26% 2.45% -0.57%
1926-1940 2.82% 0.81% -0.04% 2.05% 1.69% 0.32% 0.04% 1.02% 3.84% 1.17% 2.66% -0.16%
1940-1945 -2.46% -0.76% 0.01% -1.71% -0.60% -0.78% -0.33% -2.19% -4.65% 0.04% -4.68% -2.23%
1945-1950 -3.93% -0.74% -0.04% -3.15% -3.46% 0.33% -0.01% 4.26% 0.33% 2.89% -2.56% 1.36%
1950-1955 4.52% 0.80% -0.04% 3.76% 2.87% 0.80% 0.09% 2.15% 6.67% 1.41% 5.26% 0.74%
1955-1960 6.14% 1.51% -0.08% 4.71% 3.33% 1.22% 0.17% 2.19% 8.33% 0.91% 7.43% 1.28%
1960-1965 7.20% 3.10% -0.06% 4.16% 2.92% 1.03% 0.21% 1.78% 8.98% 1.01% 7.97% 0.76%
1965-1970 9.46% 3.33% -0.05% 6.18% 5.47% 0.63% 0.08% 1.86% 11.32% 1.08% 10.24% 0.78%
Meiji: 1885-1913 1.77% 0.45% 0.01% 1.31% 1.11% 0.19% 0.01% 0.51% 2.28% 1.08% 1.20% -0.57%
Taisho: 1913-26 3.02% 0.84% -0.03% 2.21% 1.72% 0.46% 0.02% 0.69% 3.72% 1.26% 2.45% -0.57%
Prewar Showa: 1926-40 2.82% 0.81% -0.04% 2.05% 1.69% 0.32% 0.04% 1.02% 3.84% 1.17% 2.66% -0.16%
HSG: 1955-70 7.60% 2.64% -0.06% 5.02% 3.91% 0.96% 0.15% 1.94% 9.55% 1.00% 8.55% 0.94%
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Figure 4. Sources of real GDP growth: 1885–1970 (period averages, annualized 
rates)  

 
Source: See Table 1.  

Table 2. Growth accounting results for the non-primary sector: 1885–1970 (period 
averages, annualized rates)  

 

Source: Authors’ calculations based on Appendix Tables 1 and 2. 
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a=b+c b c d e=a+d
1885-1899 1.74% 0.27% 1.46% 1.41% 3.14%
1899-1913 1.58% 0.79% 0.79% 0.87% 2.44%
1913-1926 2.53% 0.59% 1.94% 2.17% 4.70%
1926-1940 2.67% 0.70% 1.97% 1.82% 4.49%
1940-1945 0.48% -0.03% 0.51% -4.79% -4.31%
1945-1950 -5.87% -1.33% -4.53% 5.34% -0.53%
1950-1955 2.85% 0.50% 2.35% 4.26% 7.11%
1955-1960 4.48% 1.22% 3.27% 4.86% 9.34%
1960-1965 6.01% 2.94% 3.07% 4.04% 10.05%
1965-1970 9.29% 3.18% 6.11% 3.19% 12.48%
Meiji: 1885-1913 1.66% 0.53% 1.13% 1.14% 2.79%
Taisho: 1913-26 2.53% 0.59% 1.94% 2.17% 4.70%
Prewar Showa: 1926-40 2.67% 0.70% 1.97% 1.82% 4.49%
HSG: 1955-70 6.60% 2.45% 4.15% 4.03% 10.62%
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Figure 5. Sources of real value added growth in the non-primary sector: 1885–1970 
(period averages, annualized rates)  

 
Source: See Table 2.  

Table 3. Growth accounting results for the primary sector: 1885–1970 (period 
averages, annualized rates)  

 
Source: Authors’ calculations based on Appendix Tables 1 and 2. 
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productivity
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Contribution of
increases in
capital stock
per worker

Contributio
n of
increases in
arable land
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TFP growth
Increase in the
number of
workers

Increase in
real value
added

a=b+c+d b c d e f=a+e
1885-1899 0.82% 0.07% 0.15% 0.60% 0.05% 0.88%
1899-1913 1.62% 0.14% 0.17% 1.30% 0.18% 1.80%
1913-1926 1.47% 0.32% 0.29% 0.86% -0.59% 0.88%
1926-1940 0.50% 0.24% 0.06% 0.21% 0.08% 0.58%
1940-1945 -7.52% -0.13% -0.22% -7.17% 0.80% -6.71%
1945-1950 0.97% -0.12% -0.10% 1.18% 3.11% 4.08%
1950-1955 5.54% 0.45% 0.03% 5.07% -0.51% 5.02%
1955-1960 5.26% 0.81% 0.72% 3.73% -2.34% 2.91%
1960-1965 4.16% 1.47% 0.94% 1.75% -3.83% 0.33%
1965-1970 0.49% 2.26% 0.44% -2.22% -2.78% -2.29%
Meiji: 1885-1913 1.22% 0.11% 0.16% 0.95% 0.11% 1.34%
Taisho: 1913-26 1.47% 0.32% 0.29% 0.86% -0.59% 0.88%
Prewar Showa: 1926-40 0.50% 0.24% 0.06% 0.21% 0.08% 0.58%
HSG: 1955-70 3.30% 1.51% 0.70% 1.09% -2.98% 0.32%
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Figure 6. Sources of real value added growth in the primary sector: 1885–1970 
(period averages, annualized rates)  

 
Source: See Table 1.  

Figure 7. Cumulative contribution of increases in factors of production and TFP 
growth to labor productivity growth in the economy overall  
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Thus, while it is likely that in the HSG era TFP growth includes the effect of 
improvements in the quality of labor and capital, the contribution of technological 
progress to economic growth cannot be ignored. On the other hand, for the prewar period 
it is difficult to obtain accurate data on labor quality and working hours, so that an analysis 
similar to the one for the postwar period is difficult. However, in their analysis of TFP 
growth in prewar Japan, Ohkawa and Rosovsky (1973) take these factors as much as 
possible into account. They conclude that although enrolment in primary education rose 
rapidly from the Meiji to the Showa era, so that the quality of labor clearly improved 
between 1900 and 1940, the impact of this on TFP growth was extremely limited.7 

 
Turning to working hours, although Ohkawa and Rosovsky (1973) do not show the 
figures themselves, the way they estimate the rate of change in working hours by 
multiplying the rate of change in capital utilization rate by 0.5 suggests that (since the 
rate of change in the capital utilization rate is negative in most years) they assume that 
working hours decreased from 1900 to 1940.8 Furthermore, classic studies on working 
hours suggest that working hours in the manufacturing sector during the prewar period 
shortened, albeit slightly, due to growing labor activism and the gradual introduction of 
legal protection for workers such as the Factories Act, although this was compensated for 
by increases in work intensity.  
 
Because our estimates do not take labor quality, working hours, work intensity, etc., into 
account, these factors are all included in the TFP growth rate, and at the moment, we 
cannot quantitatively examine their impact. Meanwhile, another factor that likely played 
an important role in driving TFP growth is the introduction of technology from abroad. 
During the interwar period, this mainly took the form of inward direct investment, while 
during the HSG period, licensing and firms’ own research and development (R&D) 
efforts played an important role. For more details on inward direct investment in Japan 

                                                 
7 Ohkawa and Rosovsky (1973: 63–73).  
8 See Ohkawa and Rosovsky (1973), pp. 60–62 and table 3-1 on p. 59. Data on labor quality in the prewar 

period measured in terms of working hours and years of education by Maddison (2007: 384), in line with 

Ohkawa and Rosovksy’s assumption, suggests that throughout the prewar period (1820–1938) working 

hours per worker decreased while labor quality increased. However, the official statistics on working hours 

that Maddison probably relied on are not for actual working hours including overtime work and workers 

coming in for work early but for stipulated working hours (see Ohkawa and Rosovksy, 1973: 61, note 7). 

For an explanation of the working hours data by Maddison, see Maddison (1995: 242–243). 
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during the interwar period, see Fukao and Settsu (2017c), while details on licensing and 
R&D during the postwar period can be found in Fukao and Settsu (2018). 
 
Finally, let us consider the contribution of increases in capital stock per worker. As seen 
in Table 3, the contribution of increases in capital stock per worker to labor productivity 
growth rose from 0.45 percentage points in the Meiji period to 0.83 percentage points in 
the Taisho and early Showa era and then jumped to 2.64 percentage points in the HSG 
era. Important reasons for this are that the acceleration of TFP growth in the HSG era and 
the acceleration of growth in the number of workers due to the labor market entry of the 
postwar baby boomer generation stimulated investment by raising the return on capital 
(Fukao and Settsu, 2017c) and that ample domestic savings for investment were available. 
 
Let us take a closer look at the latter point. By definition, private investment in the 
economy overall ex post is equal to private savings minus the government deficit 
(government income minus government consumption including military expenditure plus 
public fixed capital formation) and lending overseas (current account surplus). 
Developments in this savings-investment balance are shown in Figure 8. Until around 
1970, Japan’s current account balance swung back and forth between surplus and deficit, 
and there was no large external borrowing. The figure shows that what made the vigorous 
private investment in the HSG era possible is, first, the increase in private savings and, 
second, the reduction of the government deficit and the return to surplus. The main reason 
why the government deficit shrank/turned into a surplus is that Japan was able to 
drastically reduce military expenditure under the Pax Americana after World War II 
(Fukao and Settsu, 2018). 
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Figure 8: Japan’s savings-investment balance: 1885–2014  

 
Sources: Fukao and Settsu (2018) and Fukao (2018). 
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Let us summarize the findings we obtained in this study. The key finding of our analysis 
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of increases in capital stock per worker and arable land area per worker were relatively 
large. In the non-primary sector, TFP growth was the main driver of labor productivity 
growth almost through the entire prewar period.      
 
Turning to the postwar period, Japan achieved remarkable rates of labor productivity 
growth during the high-speed growth era, driven again by TFP growth, but increases in 
the capital stock per worker also made a substantial contribution. Although these 
observations hold for both the primary and the non-primary sector, the growth rates in the 
latter were far higher than in the former. Overall, the results presented above show that 
the trend acceleration in Japan’s economic growth was largely the result of two factors: 
first, the acceleration in within-sector TFP growth mainly in the non-primary sector; and 
second, the substantial increase in the contribution of increases in the capital stock per 
worker particularly during the high-speed growth era.  
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Appendix Table 1: 1874-1940

Real GDP
per capita
(1990
internation
al dollars)

Arable
land area
(thousand
hectars)

Real GDP
(chain-
linked
approach;
in 1934-36
average
prices;
million
yen)

Capital
goods
price index
(1934-36
average=1)

Total Primary
sector

Mining and
manufactur
ing

Constructio
n

Domestic
trade and
service
industries

Transport
and
communic
ation,
utilities

Total Primary
sector

Mining and
manufactur
ing

Constructio
n

Domestic
trade and
service
industries

Transport
and
communic
ation,
utilities

Total
Population
aged 10
and over

Population
aged 15
and over

Total Primary
sector

Secondary
sector

Tertiary
sector Total Primary

sector
Non-primary
sector

Labor
share

Capital
share Land share Labor

share
Capital
share Land share Labor

share
Capital
share

Economy
overall

Primary
sector

Non-
primary
sector

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37)
1874 1,011 716.8 427.1 65.3 22.9 4,044.9 1,743.5 260.1 63.0 34,840 21,745 15,329 2,808 3,608 4,638
1875 35,086 21,791 15,254 2,886 3,652 4,652
1876 35,408 21,885 15,210 2,972 3,703 4,665
1877 35,713 21,995 15,176 3,062 3,757 4,682
1878 36,019 22,093 15,131 3,153 3,810 4,691
1879 36,215 22,150 15,055 3,240 3,855 4,721
1880 36,541 22,161 14,945 3,323 3,893 4,749
1881 36,845 22,225 14,874 3,413 3,938 4,756
1882 37,164 22,234 14,760 3,499 3,975 4,770
1883 37,573 22,327 14,708 3,596 4,023 4,798
1884 37,931 22,480 14,692 3,706 4,082 4,804
1885 1,087 988.5 478.2 125.7 30.9 332.2 21.5 4,773.7 1,847.9 409.2 98.3 66.4 2,351.9 38,230 28,993 25,017 22,628 14,662 3,821 4,145 9003.2 2212.3 6791.0 4,814 71.7% 13.1% 15.2% 59.0% 9.6% 31.4% 83.6% 16.4% 0.532 0.687 0.505 4,795.4
1886 1,152 978.9 448.0 136.9 29.5 341.5 23.0 5,073.6 1,982.6 464.5 95.0 68.3 2,463.2 38,343 29,106 25,001 22,669 14,602 3,910 4,158 9118.4 2228.0 6890.4 4,832 68.6% 17.1% 14.3% 57.9% 10.9% 31.2% 77.6% 22.4% 0.562 0.737 0.526 5,103.1
1887 1,162 974.4 410.8 148.6 36.2 354.9 23.9 5,162.1 2,007.7 488.6 123.9 67.7 2,474.2 38,681 29,404 25,153 22,689 14,564 4,015 4,111 9207.2 2232.2 6975.0 4,860 69.6% 17.4% 13.1% 56.9% 12.1% 31.0% 78.8% 21.2% 0.569 0.746 0.533 5,190.1
1888 1,084 941.3 369.6 158.1 31.2 356.4 26.0 4,872.4 1,900.2 485.1 103.4 70.2 2,313.5 39,136 29,804 25,491 22,870 14,522 4,215 4,133 9432.9 2234.7 7198.3 4,889 69.9% 18.0% 12.2% 56.1% 13.0% 31.0% 78.8% 21.2% 0.528 0.706 0.488 4,899.3
1889 1,103 1,009.5 371.4 190.4 35.8 385.4 26.5 5,015.1 1,701.3 539.9 117.5 69.4 2,587.0 39,571 30,187 25,817 23,076 14,478 4,276 4,323 9615.2 2253.0 7362.1 4,900 67.7% 20.5% 11.8% 56.4% 11.4% 32.2% 74.2% 25.8% 0.532 0.632 0.529 5,025.1
1890 1,166 1,244.0 544.6 183.0 36.4 451.8 28.2 5,339.0 1,918.8 525.9 127.3 72.7 2,694.3 39,876 30,480 26,064 23,263 14,419 4,412 4,432 9799.5 2277.7 7521.9 4,922 65.4% 19.8% 14.8% 58.1% 8.2% 33.7% 71.1% 28.9% 0.560 0.713 0.532 5,375.2
1891 1,100 1,142.3 460.5 174.4 38.5 439.9 29.1 5,083.2 1,877.8 526.8 139.0 73.5 2,466.0 40,219 30,794 26,327 23,416 14,456 4,540 4,420 9970.8 2295.6 7675.2 4,945 68.5% 18.0% 13.5% 56.3% 10.1% 33.5% 76.7% 23.3% 0.530 0.695 0.491 5,130.0
1892 1,158 1,210.1 490.5 186.6 33.4 468.8 30.9 5,395.5 1,944.8 524.3 111.2 76.7 2,738.5 40,558 31,108 26,594 23,561 14,467 4,605 4,489 10139.7 2323.7 7816.0 4,964 73.8% 12.4% 13.8% 55.2% 10.8% 34.0% 86.5% 13.5% 0.555 0.718 0.521 5,437.0
1893 1,152 1,229.3 480.9 204.8 34.3 476.6 32.7 5,415.6 1,896.1 543.5 115.2 82.6 2,778.2 40,915 31,353 26,865 23,687 14,458 4,679 4,550 10372.7 2337.4 8035.3 4,977 72.3% 14.0% 13.7% 53.7% 11.2% 35.1% 84.2% 15.8% 0.551 0.699 0.522 5,446.7
1894 1,268 1,461.9 607.7 228.1 41.5 544.0 40.5 6,015.7 2,055.8 588.4 128.3 97.7 3,145.5 41,302 31,617 27,151 23,813 14,483 4,711 4,619 10555.9 2339.6 8216.3 5,003 65.5% 19.2% 15.2% 53.0% 10.3% 36.7% 74.4% 25.6% 0.605 0.755 0.580 6,037.3
1895 1,272 1,602.2 630.3 270.4 48.4 601.1 52.0 6,092.1 2,085.6 634.2 130.1 116.5 3,125.7 41,714 31,905 27,462 23,915 14,532 4,695 4,688 10776.7 2374.2 8402.5 5,034 64.1% 22.4% 13.5% 54.9% 10.7% 34.4% 70.1% 29.9% 0.607 0.762 0.581 6,115.0
1896 1,198 1,668.1 616.6 301.4 64.6 627.1 58.5 5,801.3 1,899.0 664.1 162.8 126.2 2,949.2 42,172 32,221 27,795 24,054 14,632 4,640 4,783 11095.1 2407.3 8687.7 5,059 64.3% 22.9% 12.8% 54.8% 10.7% 34.6% 69.9% 30.1% 0.570 0.689 0.558 5,804.8
1897 1,198 1,994.7 719.0 370.5 95.8 733.9 75.5 5,865.1 1,820.6 727.8 205.5 151.9 2,959.4 42,634 32,545 28,139 24,207 14,635 4,714 4,858 11481.9 2428.7 9053.2 5,090 64.8% 22.5% 12.7% 54.9% 9.8% 35.4% 70.4% 29.6% 0.566 0.659 0.565 5,847.6
1898 1,404 2,553.8 1,071.5 429.5 101.1 865.7 85.9 6,954.0 2,293.7 830.6 210.5 155.9 3,463.2 43,116 32,791 28,406 24,372 14,693 4,743 4,935 11781.4 2447.8 9333.6 5,122 63.3% 21.1% 15.6% 54.3% 8.6% 37.1% 69.9% 30.1% 0.667 0.825 0.641 6,976.7
1899 1,324 2,335.2 840.5 465.4 92.8 841.3 95.2 6,633.5 2,089.4 823.5 203.5 165.9 3,351.1 43,636 33,209 28,737 24,478 14,773 4,678 5,026 11986.6 2448.1 9538.5 5,175 66.4% 21.7% 11.9% 56.6% 10.4% 33.0% 71.9% 28.1% 0.628 0.747 0.620 6,624.6
1900 1,335 2,618.5 962.5 476.8 98.3 964.5 116.5 6,774.9 2,196.2 819.1 196.6 188.9 3,374.1 44,174 33,532 29,010 24,586 14,803 4,651 5,132 12283.4 2454.0 9829.4 5,200 62.2% 25.6% 12.2% 56.7% 10.1% 33.3% 65.4% 34.6% 0.636 0.783 0.615 6,778.5
1901 1,359 2,640.2 972.2 477.2 100.5 973.5 116.8 6,984.0 2,309.7 845.6 204.5 197.9 3,426.3 44,731 33,786 29,235 24,702 14,812 4,685 5,205 12512.3 2480.1 10032.2 5,224 64.2% 23.8% 12.0% 57.1% 10.4% 32.5% 68.4% 31.6% 0.650 0.821 0.619 6,996.1
1902 1,266 2,552.8 905.6 458.4 91.7 983.4 113.6 6,585.5 2,015.0 813.0 199.9 200.2 3,357.4 45,296 34,123 29,522 24,817 14,877 4,656 5,284 12748.8 2505.0 10243.8 5,243 64.8% 23.5% 11.7% 57.5% 9.4% 33.1% 68.8% 31.2% 0.605 0.713 0.599 6,564.6
1903 1,386 2,932.3 1,138.8 492.4 101.1 1,080.5 119.5 7,296.6 2,458.9 856.7 213.7 205.1 3,562.3 45,835 34,421 29,818 24,969 14,860 4,769 5,340 13011.5 2541.3 10470.2 5,244 63.0% 23.7% 13.3% 56.4% 9.2% 34.4% 67.1% 32.9% 0.667 0.869 0.623 7,325.5
1904 1,370 3,074.5 1,172.1 506.4 74.6 1,176.9 144.4 7,292.0 2,540.4 843.9 163.7 237.9 3,506.1 46,330 34,757 30,141 25,102 14,881 4,832 5,389 13254.6 2539.2 10715.4 5,282 62.7% 24.3% 13.0% 56.3% 9.7% 34.0% 66.7% 33.3% 0.661 0.895 0.603 7,336.5
1905 1,328 3,220.9 1,008.1 592.3 89.4 1,344.7 186.4 7,138.9 2,114.7 895.5 185.2 277.6 3,665.9 46,812 35,130 30,418 25,163 14,905 4,671 5,588 13563.6 2581.0 10982.6 5,300 60.6% 29.2% 10.2% 56.3% 11.0% 32.7% 62.5% 37.5% 0.638 0.742 0.630 7,139.3
1906 1,465 3,734.3 1,271.5 739.0 117.2 1,387.8 218.7 7,954.9 2,418.6 1,039.0 226.1 338.4 3,932.8 47,286 35,516 30,667 25,268 14,928 4,699 5,641 13995.1 2662.8 11332.3 5,320 60.3% 28.4% 11.3% 56.2% 10.7% 33.2% 62.4% 37.6% 0.702 0.844 0.683 7,963.3
1907 1,483 4,147.5 1,503.4 830.0 179.8 1,382.0 252.3 8,140.3 2,571.6 1,145.1 307.6 383.9 3,732.0 47,788 35,811 30,897 25,414 15,023 4,760 5,631 14428.7 2732.8 11695.9 5,400 63.4% 24.1% 12.5% 55.0% 10.6% 34.4% 68.2% 31.8% 0.711 0.888 0.677 8,167.7
1908 1,482 4,179.6 1,504.9 791.7 162.0 1,457.7 263.3 8,229.3 2,608.7 1,131.6 274.9 443.3 3,770.8 48,337 36,186 31,135 25,499 14,999 4,824 5,677 14879.4 2766.3 12113.1 5,440 62.9% 25.3% 11.8% 56.5% 10.7% 32.8% 66.5% 33.5% 0.710 0.898 0.671 8,258.9
1909 1,467 4,072.8 1,352.5 814.7 160.6 1,472.3 272.6 8,249.4 2,620.4 1,178.7 291.0 454.5 3,704.8 48,948 36,565 31,435 25,540 14,949 4,881 5,710 15405.1 2828.8 12576.3 5,533 63.8% 25.8% 10.5% 56.7% 11.8% 31.5% 67.3% 32.7% 0.702 0.896 0.660 8,279.7 0.620
1910 1,457 4,091.9 1,288.8 865.8 162.2 1,476.3 298.9 8,301.7 2,495.4 1,256.3 296.2 489.9 3,763.8 49,603 37,044 31,802 25,609 14,967 4,819 5,823 15881.8 2885.5 12996.4 5,579 62.3% 27.9% 9.8% 57.4% 11.4% 31.2% 64.5% 35.5% 0.697 0.849 0.671 8,322.6 0.561
1911 1,509 4,756.8 1,688.0 908.6 176.6 1,649.7 333.9 8,718.0 2,657.5 1,290.2 314.2 518.8 3,937.3 50,293 37,572 32,173 25,737 15,045 4,898 5,794 16491.8 2933.6 13558.2 5,631 61.3% 26.5% 12.2% 55.9% 9.8% 34.3% 64.3% 35.7% 0.722 0.897 0.688 8,745.6 0.563
1912 1,522 5,250.9 1,939.9 1,005.0 194.5 1,739.3 372.2 8,914.2 2,650.8 1,395.4 325.2 534.8 4,008.0 51,002 38,076 32,526 25,918 15,109 4,966 5,843 17132.0 2985.5 14146.5 5,684 60.8% 25.9% 13.3% 55.2% 8.8% 36.0% 64.1% 35.9% 0.724 0.888 0.695 8,923.1 0.692
1913 1,529 5,485.6 1,977.1 1,130.3 200.9 1,788.3 389.1 9,081.8 2,686.4 1,567.8 338.7 557.0 3,931.9 51,727 38,585 32,947 26,098 15,142 5,082 5,874 17,864.6 3,031.7 14,832.9 5,708 60.6% 26.4% 13.0% 54.9% 9.0% 36.1% 63.8% 36.2% 0.724 0.897 0.692 9,086.1 0.712
1914 1,483 5,044.7 1,549.4 1,131.9 192.9 1,760.1 410.5 8,932.1 2,932.1 1,609.2 346.4 605.8 3,438.6 52,446 39,022 33,315 26,290 15,242 5,011 6,038 18,368.8 3,071.7 15,297.1 5,736 61.5% 29.0% 9.5% 57.6% 11.3% 31.1% 63.2% 36.8% 0.705 0.972 0.638 8,966.1 0.650
1915 1,580 5,322.5 1,492.4 1,336.2 204.2 1,822.8 466.8 9,641.5 2,908.7 1,883.0 350.5 584.2 3,915.1 53,135 39,468 33,760 26,473 14,760 5,288 6,425 18,796.9 3,119.3 15,677.6 5,777 57.5% 33.6% 9.0% 56.1% 11.9% 32.0% 58.0% 42.0% 0.743 0.978 0.685 9,703.4 0.758
1916 1,779 6,812.8 1,841.5 1,969.5 198.2 2,180.1 623.4 10,983.4 3,182.3 2,186.5 289.9 626.2 4,698.6 53,743 39,803 34,178 26,739 14,773 4,918 7,048 19,356.9 3,190.5 16,166.4 5,826 53.5% 37.7% 8.8% 55.5% 12.1% 32.4% 52.8% 47.2% 0.830 1.064 0.773 11,066.8 0.994
1917 1,849 9,126.7 2,510.8 2,659.8 255.9 2,855.1 845.1 11,528.2 3,102.1 2,307.7 281.3 664.9 5,172.1 54,273 40,218 34,556 26,949 14,814 5,672 6,463 20,220.4 3,257.3 16,963.2 5,878 52.7% 37.6% 9.7% 53.2% 11.6% 35.2% 52.5% 47.5% 0.851 1.030 0.811 11,623.6 1.388
1918 1,870 12,181.8 3,750.0 3,657.6 357.2 3,300.2 1,116.6 11,783.9 3,001.6 2,448.6 305.2 734.8 5,293.6 54,864 40,703 34,938 27,113 14,246 5,888 6,979 21,413.0 3,320.8 18,092.2 5,941 56.7% 31.2% 12.1% 49.5% 11.1% 39.4% 59.9% 40.1% 0.835 1.011 0.795 11,855.3 1.679
1919 2,025 16,422.1 5,626.4 4,424.8 492.8 4,660.4 1,217.7 12,897.7 3,253.4 2,471.3 358.8 851.1 5,963.1 55,464 41,323 35,354 27,136 14,283 5,867 6,986 22,788.3 3,390.7 19,397.6 5,971 61.2% 25.4% 13.4% 51.7% 9.3% 39.1% 66.2% 33.8% 0.896 1.089 0.851 12,963.7 1.558
1920 1,870 16,128.4 4,667.3 3,928.7 692.4 5,087.0 1,753.0 12,049.1 3,226.8 2,315.8 348.2 1,072.2 5,086.1 56,090 41,736 35,619 27,261 14,362 5,933 6,967 24,095.8 3,462.7 20,633.1 5,998 64.9% 25.9% 9.2% 55.8% 12.3% 31.9% 68.6% 31.4% 0.826 1.073 0.761 12,165.8 1.818
1921 2,040 15,855.4 4,446.3 3,508.2 695.7 5,385.8 1,819.5 13,307.6 2,924.4 2,474.7 420.9 1,375.7 6,111.9 56,785 42,262 35,923 27,397 14,405 5,647 7,344 25,054.4 3,586.6 21,467.9 6,001 67.5% 23.6% 8.9% 57.1% 11.2% 31.7% 71.6% 28.4% 0.890 0.967 0.881 13,290.9 1.349
1922 2,040 16,209.2 4,052.9 3,712.1 787.2 5,725.4 1,931.7 13,475.2 2,985.9 2,735.2 475.8 1,514.9 5,763.4 57,510 42,840 36,357 27,616 14,348 5,879 7,389 25,880.4 3,679.6 22,200.9 6,007 67.4% 25.9% 6.6% 61.8% 11.6% 26.5% 69.3% 30.7% 0.886 0.986 0.868 13,464.7 1.405
1923 2,040 16,550.0 4,230.6 3,671.2 847.1 5,797.3 2,003.8 13,660.4 2,907.4 2,660.5 495.5 1,546.5 6,050.5 58,305 43,470 36,863 27,831 13,708 6,240 7,883 26,383.7 3,794.1 22,589.7 5,964 64.2% 28.1% 7.8% 57.7% 12.0% 30.3% 66.4% 33.6% 0.870 0.985 0.849 13,624.8 1.418
1924 2,086 17,483.8 4,577.2 3,857.5 850.8 6,076.3 2,122.1 14,154.6 3,002.6 2,750.7 511.5 1,703.5 6,186.3 59,088 44,120 37,420 28,076 14,121 6,238 7,717 26,944.3 3,880.5 23,063.9 5,927 63.6% 28.0% 8.4% 57.0% 11.0% 32.0% 66.0% 34.0% 0.898 1.000 0.881 14,114.9 1.366
1925 2,147 18,253.3 4,827.1 3,940.5 878.0 6,366.0 2,241.8 14,794.2 3,266.2 2,879.2 594.0 1,900.0 6,154.9 59,986 44,733 37,970 28,301 14,020 6,293 7,989 27,577.2 3,972.3 23,605.0 5,914 64.1% 27.8% 8.1% 58.8% 10.7% 30.5% 66.0% 34.0% 0.926 1.090 0.890 14,787.9 1.219
1926 2,112 17,681.2 4,127.8 3,858.1 891.6 6,493.8 2,309.9 14,790.8 3,010.4 3,081.5 630.9 2,018.6 6,049.4 60,969 45,364 38,555 28,565 14,025 6,383 8,157 28,372.5 4,065.5 24,306.9 5,911 66.5% 26.6% 6.9% 60.3% 10.2% 29.5% 68.4% 31.6% 0.906 1.002 0.890 14,728.4 1.137
1927 2,105 17,149.9 3,928.7 3,818.6 850.4 6,338.3 2,214.0 14,962.6 3,206.6 3,234.9 608.6 1,944.6 5,967.9 61,891 45,928 39,158 28,820 14,175 6,659 7,986 29,217.9 4,174.0 25,043.9 5,920 67.7% 26.3% 6.0% 63.2% 10.5% 26.4% 69.0% 31.0% 0.906 1.057 0.875 14,921.2 1.121
1928 2,235 18,052.3 3,703.5 4,351.4 876.5 6,788.7 2,332.1 16,124.8 3,136.5 3,579.5 639.8 2,044.5 6,724.6 62,810 46,473 39,762 29,062 14,252 6,625 8,185 29,984.1 4,285.7 25,698.4 5,936 66.7% 27.4% 5.9% 59.9% 11.5% 28.6% 68.5% 31.5% 0.962 1.027 0.952 16,055.1 1.115
1929 2,305 18,421.1 3,647.2 4,751.7 868.0 6,763.2 2,391.0 16,865.6 3,164.1 4,085.3 631.2 2,149.8 6,835.2 63,706 47,004 40,395 29,312 14,260 6,654 8,398 30,748.2 4,389.0 26,359.1 5,942 64.0% 30.8% 5.2% 63.0% 10.6% 26.5% 64.2% 35.8% 0.989 1.032 0.985 16,784.7 1.105
1930 2,097 15,558.8 2,516.8 3,901.0 758.6 6,141.7 2,240.7 15,581.9 3,296.0 4,087.1 669.9 2,227.2 5,301.6 64,700 47,857 41,029 29,620 14,238 6,683 8,699 31,409.5 4,504.5 26,905.1 5,962 62.6% 33.6% 3.7% 65.9% 11.0% 23.0% 62.0% 38.0% 0.895 1.073 0.865 15,461.9 0.954
1931 2,089 13,938.4 2,114.0 3,614.3 642.7 5,464.5 2,103.0 15,759.4 2,895.6 4,347.5 613.2 2,227.7 5,675.5 65,699 48,560 41,622 29,952 14,356 6,649 8,947 31,955.7 4,604.5 27,351.2 5,999 63.2% 32.8% 4.0% 61.4% 12.3% 26.3% 63.5% 36.5% 0.899 0.934 0.892 15,750.0 0.856
1932 2,220 15,260.8 2,557.1 4,125.2 654.6 5,840.7 2,083.2 16,999.1 3,227.3 4,316.9 604.6 2,135.6 6,714.7 66,681 49,283 42,149 30,215 14,490 6,416 9,309 32,565.6 4,699.4 27,866.2 6,037 62.4% 32.7% 4.9% 57.9% 12.6% 29.5% 63.3% 36.7% 0.958 1.030 0.944 16,970.4 0.889
1933 2,382 17,318.9 3,093.8 4,658.9 924.6 6,517.3 2,124.4 18,504.1 3,545.9 4,748.4 785.9 2,111.8 7,312.0 67,649 50,042 42,662 30,671 14,497 6,521 9,653 33,392.1 4,792.6 28,599.6 6,074 62.9% 32.0% 5.1% 58.3% 13.3% 28.4% 63.9% 36.1% 1.018 1.127 0.997 18,469.1 0.984
1934 2,362 18,189.5 2,816.2 5,226.3 927.7 6,958.1 2,261.2 18,594.6 3,001.8 5,230.2 825.4 2,236.8 7,300.4 68,543 50,782 43,131 31,084 14,405 6,783 9,896 34,445.8 4,870.3 29,575.5 6,087 60.6% 34.2% 5.2% 54.1% 12.3% 33.6% 61.8% 38.2% 0.999 0.955 1.007 18,596.0 0.990
1935 2,406 19,381.6 3,159.7 5,844.9 1,023.7 6,982.6 2,370.6 19,194.5 3,151.9 5,807.1 1,028.0 2,485.0 6,722.5 69,466 51,552 43,843 31,645 14,392 7,172 10,081 35,689.3 4,952.5 30,736.8 6,104 59.7% 34.8% 5.5% 53.5% 12.4% 34.0% 60.9% 39.1% 1.000 1.000 1.000 19,194.5 0.992
1936 2,507 21,038.6 3,575.7 6,141.9 1,476.1 7,358.5 2,486.4 20,221.8 3,342.2 5,977.7 1,256.5 2,423.4 7,222.1 70,242 52,213 44,311 32,059 14,583 7,227 10,249 37,021.5 5,042.2 31,979.3 6,130 59.9% 34.5% 5.6% 54.5% 12.7% 32.9% 61.0% 39.0% 1.031 1.049 1.028 20,222.1 1.018
1937 2,563 24,137.7 4,027.4 7,313.6 1,781.9 8,083.6 2,931.2 20,817.4 3,373.8 5,928.7 1,367.1 2,479.7 7,668.1 70,725 52,594 44,509 32,156 14,311 7,720 10,126 38,438.9 5,096.3 33,342.6 6,142 59.2% 35.5% 5.4% 55.4% 12.2% 32.3% 59.9% 40.1% 1.038 1.068 1.032 20,815.4 1.289
1938 2,677 27,686.6 4,219.3 9,837.7 1,896.3 8,574.0 3,159.4 21,863.0 3,216.3 7,227.2 1,333.5 2,592.0 7,493.9 71,103 52,950 44,733 32,290 14,199 8,226 9,866 40,176.6 5,175.7 35,000.9 6,124 57.1% 37.9% 5.0% 53.9% 13.5% 32.7% 57.7% 42.3% 1.064 1.021 1.072 21,848.0 1.501
1939 3,021 34,015.6 6,072.4 12,463.3 2,357.7 9,552.4 3,569.7 24,815.6 3,412.2 8,308.8 1,465.8 2,802.9 8,825.9 71,517 53,564 45,208 32,652 14,186 8,512 9,955 42,865.6 5,289.4 37,576.2 6,123 58.4% 35.8% 5.8% 54.5% 13.1% 32.4% 59.3% 40.7% 1.165 1.081 1.181 24,753.4 1.605
1940 3,071 39,258.8 6,668.0 14,588.9 2,810.6 11,097.3 4,094.0 25,346.0 3,266.5 8,795.9 1,408.0 2,993.0 8,882.5 71,869 53,911 45,509 32,942 14,173 8,729 10,040 45,668.9 5,391.3 40,277.6 6,122 56.6% 37.8% 5.7% 50.1% 16.6% 33.3% 57.9% 42.1% 1.149 1.032 1.173 25,205.0 1.798

Factor income shares in primary
sector (%)

Factor income shares
in non-primary sector

(%)
TFP: 1935=1	

201.5 1,978.4

Nominal GDP (million yen) Real GDP (fixed-base approach; in 1934-36 average prices; million yen) Population (thousand persons) Gainfully occupied persons (thousand persons) Capital stock (in 1934-36 average
prices, million yen)

Factor income shares in economy
overall (%)
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Notes and source: 
Column (1): Based on Settsu, Bassino, and Fukao (2016). 
Columns (2)-(5) and (7): We interpolated the estimates of Settsu, Bassino, and Fukao (2016) for benchmark years [using NDP and fixed capital depreciation from Ohkawa and Shinohara 
(1979: 273–275)/adding NDP and fixed capital depreciation figures from Ohkawa and Shinohara (1979: 273–275) to obtain GDP]. For details of the interpolation method for GDP figures, see 
footnote 5 in Fukao and Settsu (2017).  
Column (6): The estimates of Settsu, Bassino, and Fukao (2016) were complemented using the values from Settsu (2009) corrected for errors (see https://hermes-ir.lib.hit-
u.ac.jp/rs/handle/10086/19558) plus fixed capital depreciation and imputed rent.   
Columns (8)-(13): In Ohkawa and Shinohara (1979), 1890 represents the peak of (both nominal and real) GDP in their observation period, which ends in 1892, and the growth rate from 1885 
to 1890 is extremely high, so that we used the average nominal and real GDP growth rates from 1874 to 1890–1892 to calculate the value for 1885 and link the values for 1885 and 1890.  
Column (14): Year-end de facto population. For details of the estimation method, see Yuan et al. (2009).  
Columns (15)-(16): The population aged 10 years and above or the population aged 15 years and above was used as the working age population. Figures were obtained by calculating the 
population share of each based on figures from Umemura et al. (1988: 166–171, tables 1 and 2) and then multiplying these shares by the population in column (14).   
Columns (17)-(20): The number of gainfully occupied persons for all industries is taken from Umemura et al. (1988). Figures for gainfully occupied persons by industry are adjusted estimates 
of Fukao et al. (2015). While Fukao et al. (2015) estimated the number of gainfully occupied persons including those regarded as engaged in by-employment by prefecture and then used the 
sum as the national total, in this study we used the number of gainfully occupied persons including those regarded as engaged in by-employment estimated for Japan as a whole. 
Columns (21)-(23): Except for agricultural tools and agricultural non-residential building structures, figures for net capital from Ohkawa et al. (1966) were used. However, by the time Ohkawa 
et al. (1974) was published, small agricultural tools were excluded from the stock of agricultural tools and figures for agricultural non-residential building structures consistent with this 
revision had been re-estimated. The series in this table reflect this revision and re-estimation. Specifically, regarding half of the gross capital of small agricultural tools in Ohkawa et al. (1974: 
92, table 5-18) as net capital, we subtracted this from the gross capital of agricultural tools in Ohkawa et al. (1966) and defined the figures thus obtained as the revised gross capital. Moreover, 
regarding half of the gross capital of agricultural non-residential building structures in Ohkawa et al. (1974: 92, table 5-18) as net capital, we set this as the revised agricultural non-residential 
building structures. For details on the rationale of setting net capital to half of the gross capital of agricultural tools and agricultural non-residential building structures, see Ohkawa et al. (1966: 
114 and 107–108). 
Column (24): We used the arable land area from Hayami (1973: 205–207, appendix table C-4). 
Columns (25)-(27): The columns show the weighted averages of the cost shares of the primary and non-primary sectors. While ideally the GDP at factor costs of the two sectors should be used 
as weights, we use their GDP at market prices as weights. The cost share of land only covers the (rental) cost of land in the primary sector, while cost of land in the non-primary sector is 
included in the cost share of capital.  
Columns (28)-(30): While we could use the five-year average from Hayami (1973: 37, table 2-7) for the cost shares in the primary sectors, we estimated annual series following the estimation 
approach described in appendix B of Hayami (1973). While much of the data necessary for the estimation are available from Hayami (1973: 205–210, tables C-4 and C-5), we supplemented 
these with data from Ohkawa et al. (1966), Ohkawa et al. (1974), and Umemura et al. (1966) as appropriate. Meanwhile, the capital stock data (gross capital at market prices) necessary for 
calculating the capital income share reflect the revision of agricultural capital described in the notes for columns (21)-(23). Moreover, it should be noted that since the factor income shares in 
agriculture are used as cost shares in the primary sector, we assume that cost shares in agriculture, forestry, and fisheries are identical.  
Columns (31)-(32): The data are taken from Ohkawa and Minami (1975: 616–617, appendix table 18). 
Columns (33)-(35): See Section 2 of this paper for an explanation of the estimation method. 
Column (36): Figures were estimated by extending real GDP in 1935 (1934–1936 average) backward and forward calculating real GDP as a chain index using equation (5) in the main text 
above. As a result, the figures differ from those in column (8), which show real GDP obtained using the fixed base year approach. 
Column (37): Figures were estimated employing the investment deflators by sector and by type of asset prepared for the estimation of capital stock for 1940–1970 using investment shares by 
sector and by type of asset (1934 –1936 average) as weights. For details, refer to the notes and sources for Appendix Table 2. 
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Notes and source: 

Column (1): For the period from 1955 onward, real GDP per capita in 1990 international U.S. dollars is based on the New Maddison Project Database (http://www.ggdc.net/maddison/maddison-

project/data.htm), while before that it is based on Settsu, Bassino, and Fukao (2016). It should be noted that this series differs from the GDP per capita that would be obtained by dividing the 

real GDP in column (6) by the population in column (10). Reasons include the following: (a) The population series used for the calculation of real GDP per capita in the New Maddison Project 

Database is the annual average population including Okinawa; in contrast, the population series in column (10) shows the current population on October 1st and excludes Okinawa until 1971; 

(b) Whereas the GDP series in the New Maddison Project Database includes Okinawa even before the return of Okinawa to Japan in 1972, the series in column (6) does not include Okinawa up 

to 1972.  

Appendix Table 2: 1937-1970 

Real GDP
per capita

(1990
internation
al dollars)

Arable
land area
(thousand
hectars)

Real GDP
(chain-
linked

approach;
in 1970
average
prices;
million
yen)

Capital
goods

price index
(1970=1)

Total Primary
sector

Secondary
sector

Tertiary
sector Total Primary

sector
Secondary

sector
Tertiary
sector Total

Working
age

population
(see note)

Total Primary
sector

Secondary
sector

Tertiary
sector Total Primary

sector
Non-primary

sector
Labor
share

Capital
share Land share Labor

share
Capital
share Land share Labor

share
Capital
share

Economy
overall

Primary
sector

Non-
primary
sector

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32)
1937 2,563 24.1 4.0 9.1 11.0 14,380.2 3,922.4 2,995.8 7,462.0 70,725 44,509 32,156 14,311 7,720 10,126 19,484.6 4,616.6 15,120.7 6,142 59.2% 35.5% 5.4% 55.4% 12.2% 32.3% 59.9% 40.1% 0.450 0.920 0.513 13,285.8 1.289
1938 2,677 27.7 4.2 11.7 11.7 14,671.0 3,739.3 3,515.1 7,416.5 71,103 44,733 32,290 14,199 8,226 9,866 20,365.5 4,688.6 15,872.7 6,124 57.1% 37.9% 5.0% 53.9% 13.5% 32.7% 57.7% 42.3% 0.461 0.880 0.533 13,944.9 1.501
1939 3,021 34.0 6.1 14.8 13.1 16,531.7 3,967.1 4,013.6 8,551.1 71,517 45,208 32,652 14,186 8,512 9,955 21,728.5 4,791.5 17,040.6 6,123 58.4% 35.8% 5.8% 54.5% 13.1% 32.4% 59.3% 40.7% 0.505 0.932 0.587 15,799.3 1.605
1940 3,071 39.3 6.7 17.4 15.2 16,720.0 3,797.7 4,189.9 8,732.5 71,869 45,509 32,942 14,173 8,729 10,040 23,149.5 4,883.9 18,265.7 6,122 59.9% 35.7% 4.4% 69.6% 4.6% 25.8% 57.9% 42.1% 0.498 0.890 0.583 16,087.6 1.798
1941 3,136 44.8 6.3 20.7 17.8 16,951.8 3,499.9 4,392.3 9,059.7 72,218 33,018 14,243 9,297 9,478 24,101.9 4,846.2 19,255.7 6,101 57.5% 39.1% 3.4% 71.1% 4.9% 24.0% 55.2% 44.8% 0.500 0.818 0.593 16,432.3 1.872
1942 3,106 55.8 7.4 28.0 20.5 17,068.9 3,722.9 4,378.8 8,967.2 72,880 32,676 13,893 9,863 8,920 24,917.8 4,860.7 20,057.0 6,077 54.5% 43.1% 2.4% 69.6% 12.2% 18.2% 52.2% 47.8% 0.497 0.886 0.578 16,458.8 2.051
1943 3,035 66.6 7.4 34.9 24.3 16,681.9 3,613.2 4,459.6 8,609.1 73,903 32,600 13,803 10,430 8,366 25,761.8 4,835.2 20,926.6 6,043 53.6% 44.3% 2.1% 68.9% 12.4% 18.6% 51.7% 48.3% 0.480 0.865 0.554 16,099.4 2.219
1944 3,029 79.0 9.0 41.0 29.1 16,172.3 3,310.0 4,553.7 8,308.5 73,064 42,756 32,809 13,983 11,001 7,824 26,221.4 4,770.5 21,450.9 5,966 53.0% 45.3% 1.6% 76.4% 9.2% 14.4% 50.0% 50.0% 0.463 0.788 0.538 15,717.4 3.979
1945 2,313 13,132.1 2,714.7 2,330.9 8,086.5 71,998 41,821 29,525 14,752 7,928 6,845 19,047.2 4,620.2 14,427.0 5,741 59.8% 39.2% 1.0% 90.6% 3.7% 5.7% 53.4% 46.6% 0.457 0.622 0.598 12,752.8
1946 1,743 481.7 123.4 169.1 189.1 10,327.3 3,060.6 1,371.5 5,895.2 73,114 43,954 31,582 15,103 8,300 8,179 19,063.4 4,645.4 14,418.0 5,766 63.2% 35.9% 0.9% 78.1% 18.4% 3.5% 58.1% 41.9% 0.339 0.687 0.393 9,862.3 0.063
1947 1,705 1,154.8 289.8 401.5 463.6 10,724.7 2,894.1 1,539.7 6,291.0 78,101 46,783 32,946 15,920 8,738 8,288 19,263.8 4,775.8 14,488.0 5,790 83.5% 15.6% 0.9% 78.8% 17.6% 3.6% 85.0% 15.0% 0.341 0.620 0.413 10,281.2 0.170
1948 1,797 2,146.4 541.0 743.3 862.1 11,566.5 3,275.9 1,659.9 6,630.8 80,002 47,862 33,776 16,046 8,632 9,098 19,792.4 4,934.9 14,857.5 5,812 76.2% 22.8% 0.9% 82.7% 13.6% 3.8% 74.0% 26.0% 0.359 0.693 0.421 11,069.7 0.313
1949 1,803 2,887.6 657.6 998.9 1,231.0 11,692.5 2,949.3 1,951.1 6,792.1 81,773 48,775 36,039 17,787 8,775 9,477 20,348.1 5,092.8 15,255.3 5,835 75.1% 24.1% 0.9% 86.9% 9.3% 3.8% 71.6% 28.4% 0.344 0.570 0.432 11,239.3 0.374
1950 2,076 3,475.4 713.7 1,165.0 1,596.7 13,475.7 3,328.5 2,561.2 7,585.9 83,200 49,661 36,526 17,233 8,617 10,677 20,978.7 5,200.5 15,778.2 5,858 74.3% 24.7% 1.0% 85.4% 9.7% 5.0% 71.4% 28.6% 0.390 0.660 0.477 12,965.3 0.423
1951 2,260 4,833.1 1,049.3 1,882.8 1,901.0 14,718.7 3,371.2 3,112.9 8,234.6 84,573 50,734 36,012 15,832 8,786 11,394 21,911.3 5,401.6 16,509.7 5,878 73.3% 25.2% 1.5% 82.0% 11.1% 6.8% 70.9% 29.1% 0.427 0.714 0.510 14,198.7 0.648
1952 2,447 5,615.7 1,177.7 2,052.9 2,385.1 16,150.3 3,943.9 3,432.5 8,773.9 85,852 51,845 36,978 16,017 9,289 11,671 23,090.7 5,562.9 17,527.8 5,893 74.9% 23.2% 1.9% 79.7% 11.4% 8.9% 73.7% 26.3% 0.453 0.825 0.525 15,549.5 0.672
1953 2,521 7,047.8 1,253.9 2,582.0 3,211.9 16,573.9 3,246.8 4,014.9 9,312.1 87,033 52,854 39,000 16,951 9,645 12,404 24,456.8 5,746.5 18,710.3 5,904 75.5% 22.4% 2.1% 74.9% 13.1% 12.0% 75.6% 24.4% 0.444 0.647 0.543 16,073.1 0.694
1954 2,569 7,762.7 1,385.9 2,716.6 3,660.2 17,075.1 3,421.0 4,235.8 9,418.3 88,293 53,805 39,473 16,464 9,950 13,058 26,172.0 5,953.5 20,218.5 5,935 74.5% 22.9% 2.6% 71.8% 13.8% 14.4% 75.1% 24.9% 0.446 0.693 0.528 16,550.0 0.674
1955 2,771 8,665.1 1,665.5 2,923.3 4,076.3 18,759.0 4,278.9 4,415.2 10,064.8 89,276 54,730 40,673 16,795 10,113 13,765 27,684.2 6,154.4 21,529.8 5,982 74.7% 21.7% 3.6% 68.3% 13.0% 18.8% 76.2% 23.8% 0.471 0.850 0.537 18,096.3 0.677
1956 2,948 9,748.8 1,599.0 3,573.0 4,576.8 19,985.3 4,174.7 5,078.9 10,731.7 90,259 56,002 41,677 16,430 10,802 14,445 29,572.7 6,453.7 23,119.1 6,013 73.0% 23.3% 3.7% 64.1% 13.0% 22.9% 74.7% 25.3% 0.488 0.835 0.552 19,366.9 0.733
1957 3,136 11,220.9 1,757.7 4,217.2 5,246.0 21,526.4 4,309.5 5,713.6 11,503.3 91,088 57,241 43,090 16,181 11,800 15,109 31,833.2 6,614.0 25,219.2 6,044 69.6% 26.3% 4.1% 61.0% 13.0% 26.0% 71.2% 28.8% 0.505 0.866 0.560 20,909.7 0.814
1958 3,289 11,864.0 1,787.6 4,325.3 5,751.1 22,945.8 4,473.6 6,041.9 12,430.3 92,010 58,433 43,591 15,614 12,478 15,499 34,281.5 6,821.6 27,460.0 6,064 71.0% 24.7% 4.3% 58.2% 13.4% 28.4% 73.3% 26.7% 0.524 0.914 0.571 22,320.7 0.736
1959 3,554 13,510.3 1,926.1 5,138.5 6,445.7 25,071.4 4,820.2 6,803.7 13,447.4 92,973 59,656 44,258 15,048 12,975 16,235 37,261.0 7,123.1 30,137.9 6,072 69.6% 25.2% 5.3% 51.3% 11.7% 37.0% 72.6% 27.4% 0.556 0.999 0.592 24,408.3 0.754
1960 3,986 16,372.6 2,101.0 6,674.8 7,596.8 28,052.2 4,950.2 8,325.6 14,776.5 93,419 60,002 45,384 14,939 13,798 16,647 41,605.2 7,492.1 34,113.1 6,072 66.7% 29.4% 3.9% 56.4% 13.4% 30.2% 68.2% 31.8% 0.596 1.024 0.632 27,450.8 0.772
1961 4,426 19,868.1 2,383.8 8,237.7 9,246.6 31,479.6 5,117.2 10,014.9 16,347.5 94,285 60,715 46,217 14,530 14,680 17,007 47,448.0 7,940.5 39,507.5 6,086 66.2% 30.4% 3.4% 58.8% 12.9% 28.3% 67.2% 32.8% 0.638 1.066 0.669 30,942.9 0.825
1962 4,777 22,512.6 2,565.7 9,159.8 10,787.1 33,903.6 5,120.8 10,953.6 17,829.2 95,178 62,261 47,141 14,109 15,497 17,535 53,888.5 8,447.6 45,440.9 6,082 67.8% 29.1% 3.1% 59.6% 13.1% 27.2% 68.8% 31.2% 0.655 1.077 0.679 33,441.3 0.831
1963 5,129 25,990.3 2,760.2 10,659.3 12,570.8 36,807.2 4,956.0 12,585.8 19,265.4 96,156 63,903 47,744 13,337 15,965 18,442 60,931.4 9,014.3 51,917.2 6,061 69.3% 28.1% 2.7% 60.6% 14.3% 25.2% 70.3% 29.7% 0.684 1.070 0.702 36,464.4 0.828
1964 5,668 30,339.8 2,897.7 12,593.7 14,848.4 41,006.1 5,052.7 14,765.6 21,187.8 97,186 65,580 48,606 12,797 16,558 19,251 69,313.7 9,628.7 59,685.0 6,042 69.2% 28.5% 2.2% 61.1% 15.5% 23.4% 70.1% 29.9% 0.728 1.109 0.739 40,740.1 0.841
1965 5,934 33,831.4 3,229.4 13,575.7 17,026.3 43,221.4 5,031.6 15,560.3 22,629.5 98,275 66,928 49,596 12,336 17,018 20,242 77,779.1 10,408.0 67,371.0 6,005 71.5% 26.3% 2.2% 61.6% 15.5% 22.9% 72.6% 27.4% 0.734 1.117 0.737 43,008.5 0.847
1966 6,506 39,174.4 3,591.5 15,435.7 20,147.2 47,792.8 5,193.7 17,395.1 25,204.0 99,054 68,112 50,806 12,032 17,442 21,332 87,410.6 11,384.8 76,025.8 5,996 70.7% 27.3% 2.1% 61.4% 16.1% 22.5% 71.6% 28.4% 0.775 1.155 0.772 47,627.2 0.872
1967 7,152 46,172.2 4,134.2 18,527.6 23,510.4 53,473.8 5,213.6 20,093.3 28,166.8 100,243 69,161 52,048 11,796 18,330 21,922 99,178.1 12,501.5 86,676.7 5,939 69.7% 28.3% 1.9% 59.9% 18.6% 21.5% 70.7% 29.3% 0.824 1.157 0.820 53,368.4 0.905
1968 7,983 54,447.0 4,300.5 22,249.7 27,896.8 59,974.2 5,005.2 23,305.1 31,663.9 101,408 70,086 52,819 11,518 18,555 22,746 114,090.1 13,995.9 100,094.2 5,897 68.1% 30.2% 1.7% 60.8% 18.0% 21.2% 68.7% 31.3% 0.879 1.105 0.878 59,918.0 0.928
1969 8,874 63,990.5 4,452.4 26,800.4 32,737.7 67,732.5 4,966.5 27,575.6 35,190.3 102,648 70,938 53,563 11,246 18,970 23,347 131,490.6 15,573.2 115,917.3 5,852 68.1% 30.5% 1.5% 60.7% 18.3% 21.0% 68.6% 31.4% 0.943 1.093 0.942 67,707.1 0.962
1970 9,714 75,759.9 4,488.0 32,672.8 38,599.1 75,759.9 4,488.0 32,672.8 38,599.1 103,720 71,566 54,432 10,736 19,207 24,489 151,049.9 17,185.1 133,864.8 5,796 68.1% 30.7% 1.2% 61.2% 18.5% 20.3% 68.5% 31.5% 1.000 1.000 1.000 75,759.9 1.000

TFP: 1970=1Population (thousand persons)Nominal GDP (billion yen) Real GDP (fixed-base approach; in 1970 average prices; million yen) Gainfully occupied persons (-1945) //
Employed persons (1946-) (thousand persons)

Capital stock (in 1970 average prices,
million yen)

Factor income shares in economy
overall (%)

Factor income shares in primary
sector (%)

Factor income shares
in non-primary sector

(%)

http://www.ggdc.net/maddison/maddison-project/data.htm
http://www.ggdc.net/maddison/maddison-project/data.htm
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Columns (2)–(5): Figures from 1955 onward are based on 1990 benchmark year national accounts. For the period up to 1955, we linked the data in 1955 with the National Income Statistics, 

1965 Benchmark Year, and in 1952 with data from Keizai Shingicho Kokumin Shotokuka (1954) Nihon Keizai to Kokumin Shotoku. 

Columns (6)–(9): Figures from 1955 were converted into real values by setting sectoral value added deflators in 1990 benchmark year national accounts to 1970=1 and dividing by nominal 

values. For the period up to 1955, we linked the data in 1955 with the data in Mizoguchi and Nojima (1993). 
Column (10): Figures for 1937–1940 are year-end current population figures. For details on the estimation method, see Yuan et al. (2009). Figures from 1941 onward are Ministry of Internal 

Affairs and Communications (MIAC) population estimates. The figure for 1944 is the current population as of February 22; that for 1945 is the current population as of November 11; and that 

for 1946 is the current population as of April 26. For years thereafter, figures are the current population as of October 1. It should be noted, however, that the MIAC population estimates consist 

of two sets of series, estimates of the total population and estimates of the population by age, and from 1944 through 1946 there are substantial discrepancies between the two sets. Here, we used 

the total population estimates for the years 1941 to 1943, for which no population estimates by age are available, and the population estimates by age for the years 1944 through 1946. Finally, 

Okinawa is not included from 1947 through 1971.  
Column (11): Figures from 1937 through 1940 are the population aged 16 and over. Figures from 1944 through 1946 are the population aged between 16 and 66. Also see the notes for column 

(10) for figures up to 1946.  

Columns (12)–(15): Figures from 1955 onward are based on 1990 benchmark year national accounts. For figures for the primary sector for 1940–1945, we extrapolated the number of gainfully 

occupied persons in 1940 taken from Appendix Table 2 in Fukao, Settsu, and Nakabayashi (2017) using the growth rate of the number of employed persons in agriculture, forestry, and fisheries 

in Ministry of Agriculture, Forestry, and Fisheries (1959), “Santei, Norin-sui-sangyo shugyo jinko no suikei (1945–1958) [Third Revision, Estimates of the Employed Population in Agriculture, 

Forestry, and Fisheries (1945–1958)].” For 1946–1954, we used the number of employed persons in agriculture, forestry, and fisheries from the 1990 benchmark year national accounts and 

extrapolated backward using the data from Ministry of Agriculture, Forestry, and Fisheries (1959). For the secondary and tertiary sector, we similarly forward-extrapolated the number of gainfully 

occupied persons in 1940 and backward-extrapolated the number of employed persons in 1955 using the growth rates of the number of gainfully occupied persons from Nihon Keizai to Kokumin 

Shotoku and 1965 benchmark year national income statistics.   

Columns (16)–(18): For details of the estimation, see Makino (2019). The following is only a brief outline. The basis of the estimation is “Shisan komoku-betsu minkan kigyo soshihon sutokku 

no suikei: Showa 20-nen–39 nen [Estimates of private firms’ gross capital stock by type of asset: Private firm total capital: 1945 – 1964]” (Economic Planning Agency, 1966), which provides 

estimates of the gross capital stock of private non-agricultural industry from 1945 onward employing the perpetual inventory method. For columns (16)–(18), we modified these estimates and 

conducted additional estimations as follows: (a) Following the same approach, we extrapolated the data backward and forward to cover the periods 1940–1945 and 1964–1970. (b) We partly 

revised tables 3 and 4 in Ohkawa et al. (1966: 154-159) and conducted additional estimations as the capital stock in agriculture, forestry, and fisheries, which was not estimated in Economic 

Planning Agency (1966). (c) We newly estimated the capital stock in the government sector (including everything such as public enterprise and public administration, public capital, etc.) and 
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housing, which were not included in the Economic Planning Agency (1966) estimates. (d) We converted 1960 prices into 1970 prices. And (e) we estimated net assets based on the straight-line 

depreciation, which was also used in the LTES.      
Columns (19)–(27): Figures were estimated using the same approach as in appendix table 2 in Fukao and Settsu (2017b). The break in the income shares for the primary sector between 1939 

and 1940 is due to the fact that income shares for the period from 1940 onward are estimated in line with the estimation approach employed by Hayami (1973) for the period from 1950 onward, 

while the figures for 1937–1939 are based on Hayami’s (1973) estimation approach for the period up to 1940, and we did not make any adjustments for this. 

Columns (28)–(30): For details of the growth accounting, refer to the main text and see Fukao, Makino, and Settsu (2017).  
Column (32): Figures are based on the deflators by type of asset and the investment amounts by sector and type of asset (excluding agriculture, forestry, and fisheries) prepared for the estimation 

of capital stock in columns (16)–(18) and were estimated as the weighted average using the investment amounts as weights. Because it is impossible to use the investment amounts in agriculture 

(see the note of columns (16)-(18)), agriculture, forestry and fisheries is excluded to calculate the weights.  
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