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IntroductionIntroduction
By-employment
Farm family by-employment widespread in 

the latter half of the Tokugawa period.
The pattern could be inverse-U shaped.

National income estimates
When the existence of subsidiary workers 

is taken into account, to what extent will 
the existing national income estimates be 
affected?



Patterns of rural byPatterns of rural by--employment employment 
(1)(1)

The relationship between by-
employment and economic growth
→ Inverse U curve
Data: matrix tabulations of principal 
and subsidiary occupations 
Two prefectures: Yamanashi (1879) 
and Shizuoka(1925)









Findings from comparison of the Findings from comparison of the 
tablestables
1. Weight of primary sector declined: 

83% to 57%
2. Specialisation took place in the 

secondary & tertiary sectors
→ Ratio of subsidiary to principal 

workers
Secondary Tertiary

1879 0.83 1.12
1925 0.27 0.12



3. Decline in supply of subsidiary labour 
from primary sector to the tertiary 
sector: 93% to 55%

4. However, the supply to the 
secondary sector was still large: 95% 
to 91%
→ Farming had been the main 
source of the supply of subsidiary 
labour during this period(1879-1925 )



Patterns of rural by-employment 
(2)

District-level analysis (Yamanashi: 9 
districts; Shizuoka: 13 districts)
Indicators of development and by-
employment:

1. Proportion primary: weight of farming in 
the district’s workforce

2. Proportion of all workers having a 
subsidiary occupation



3. Proportion of workers having a 
subsidiary occupation in the primary 
sector

4. Proportion of workers having a 
subsidiary occupation in the secondary 
sector

5. Proportion of workers having a 
subsidiary occupation in the tertiary 
sector



Figure 2. By-employment and the proportion primary
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Figure 3. Primary by-employment and the proportion primary
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Figure 4. Secondary by-employment and the proportion primary
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Figure 5. Tertiary by-employment and the proportion primary
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The tertiary sector in the national 
economy, 1885-1940
Ohkawa et al. [1967-1988] 
Long-term Economic Statistics of Japan (LTES)
→ Income approach (Tertiary industry)

NDP at factor price on tertiary industry
= The number of occupied workers in this 

sector × average income of this sector



The number of subsidiary workers in 
commerce & services sector
= Multiplying the following subsidiary-to- 
principal ratios to the number of principal 
workers in this sector

1885-1904 0.3
1905-1920 0.24
1921-1929 Linear interpolation between 

1920 and 1930

1930-1940 0.108



Figure 1. LTES estimates of subsidiary workers in tertiary
employment
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Regression Analysis
Tertiary (commerce, services, transport 

and communication) by-employment
= α + β1  Population Primary

+ β2 Population density



Figure 6. Tertiary by-employment (intra-sectoral cases excluded)
and the proportion primary
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Figure 7. Tertiary by-employment (intra-sectoral cases excluded)
and population density
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Figure 8. Estimates of subsidiary workers in tertiary employment,
1885-1940
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Implications
1. By-employment and national income 

estimates
2. For regional income estimates: the 

regression equation as an 
estimation tool

3. The evolution of rural by- 
employment and early modern 
growth or proto-industrialisation

4. By-employment and sectoral 
differentials in labour productivity



Two hypothetical paths of change in sectoral 
labour productivity differentials: 
1872/80, 1925, 1950 and 1960/2 
(based on Kuznets, Modern Economic Growth)
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Assumptions
1870s
Primary L(P)0.82+0.5*(L(P)*0.18+(L(S)*0.38+L(T)*0.02)

Secondary L(S)*0.61+0.5*(L(S)*0.39+L(P)*0.11+L(T)*0.01)

Tertiary L(T)*0.97+0.5*(L(T)*0.03+L(P)*0.07+L(S)*0.01)

1925
Primary L(P)*0.9+0.5*(L(P)*0.1)

Secondary L(S)+0.5*(L(P)*0.0667)

Tertiary L(T)+0.5*(L(P)*0.0333)
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