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This online appendix explains the sources of data used in the estimation of the Marxian

economic categories and ratios, and their method of estimation.

A. Productive Labour

Appendix table 1 classifies industries in the Input-Output Table published by the Bank of

Korea into the productive and unproductive industries. Appendix table 2 categorizes

occupations1 in the Survey on Labour Conditions by Employment Type2 published by

Ministry of Employment and Labour into productive and unproductive labour.

1 Jeong (2007, 37) used job class categories instead of occupation categories because of the difficulty
of making a consistent time series according to the reorganisation of the Korean Standard
Classification of Occupations. However, since 2007, the Survey Report on Wage Structure published
by the Ministry of Employment and Labour was reorganised into the Survey on Labour Conditions by
Employment Type and job class categories have been excluded from survey items.
2 The purpose of this survey is “to find out working hours, the wage of employees of establishments by
employment type (Ministry of Employment and Labour, 2018).” It covers “a sample of around 32,000
workplaces with one employee or more(Ministry of Employment and Labour, 2018).” This survey has
been published in 2008, and previously, the same survey items (industry, occupation, regular hours
worked, overtime hours worked, total monthly wage, and the weights of each observation) were
included in Survey Report on Wage Structure (1992-2007) and Report on Occupational Wage Survey
(1980-1991). Therefore, we use the raw data from these three surveys.



Appendix Table 1. Classification of Productive and Unproductive Industries

PUPI

Type of Capital

upon Function

in Circuit of Capital

Code and Category of Input-Output Tables

(30 Large-Sized Groups)

Productive

Industries
Industrial Capital

1 Agriculture, forestry and fishing

 2 Mining and quarrying

 3 Food, beverages and tobacco product manufacturing

 4 Textile and leather product manufacturing

 5 Wood and paper product manufacturing, printing and

reproduction of recorded media

 6 Petroleum and coal product manufacturing

 7 Chemical product manufacturing

 8 Non-metallic mineral product manufacturing

 9 Basic metal product manufacturing

10 Fabricated metal product manufacturing, except

machinery and furniture

11 Machinery and equipment manufacturing

12 Electronic and electrical equipment manufacturing

13 Precision instrument manufacturing

14 Transportation equipment manufacturing

15 Other manufacturing

16 Electricity, gas, and steam supply

17 Water supply, sewage and waste management

18 Construction

20 Transportation

21 Food services and accommodation

22 Communications and broadcasting

28 Educational services

29 Health and social work

30 Cultural and other services

Unproductive

Industries

Commercial Capital 19 Wholesale and retail trade

Capital Appropriating

Interest, Ground Rent, and

faux frais

(IGF Capital)

23 Finance and insurance

24 Real estate and leasing

25 Professional, scientific, and technical

services

26 Business support services

Non-Capital 27 Public administration and defense

Source: The Bank of Korea. 2017. 2010 Input-Output Tables.



Appendix Table 2. Classification of Productive and Unproductive Occupations

PUPO
Type of Labour

upon Function in Labour Process

Code and Category of KSCO

(10 Major Groups)

Productive

Occupations

Controlled

Labour

Direct Production

Labour

4 Service Workers

6 Skilled Agricultural, Forestry

and Fishery Workers

7 Craft and Related Trades

Workers

8 Plant, Machine Operators and

Assemblers

9 Elementary Workers

Unproductive

Occupations

Distribution Labour 5 Sale Workers

Mental Labour

3 Clerks

2 Professionals and related

workers

Controlling Labour 1 Managers

Source: Statistics Korea. 2017. Korean Standard Classification of Occupations, 2017.

The following are methods for estimating the numbers, wages, and working hours of

productive workers (Jeong 2007): Get the raw data of Survey on Labour Conditions by

Employment Type, which is a sample survey. By multiplying each observation of the raw data

by the weight, we can measure the numbers, annual wages, and working hours of groups of

workers by industry and occupation. However, since this survey is a sample survey, we use

the numbers of workers by industry in the Employment Statistic of the Input-Output Table to

estimate each variable in the population.

The number of productive workers (Lp) is equal to the sum of the number of

productive workers in each productive industry (∑Lip). This is the sum of the values gained

from multiplying the number of total workers of each industry in the Employment Statistic

(Li
IO) by the ratio of productive workers of each industry in the Survey (Lip

S /Li
S, See the

sheet A-a of data set). See the equation A1. The results are displayed in the column B-O,

sheet A of data set.

= ∑ = ∑( ) (A1)



The wage of productive workers (Wp) is calculated as follows: First, the average wage

of productive workers in each industry (Wip
S /Lip

S, See the sheet A-b of data set) is calculated

from the survey, and then it is multiplied by the number of productive workers in the Input-

Output Table (Lip) to obtain the virtual wage of productive workers in each industry (Wip’).

See the equation A2. Second, in the same way, the virtual wage of unproductive workers in

each productive industry (Wipu’) are also obtained. Third, the ratio of the virtual wage of

productive workers in each industry (Wip’/( Wip’+ Wipu’)) is multiplied by the total wage of

workers in the Input-Output Table, that is, the compensation of employees, (Wi
IO) to obtain

the wage of productive workers by industry (Wip). The sum of these is the total wage of

productive workers (Wp). See the equation A3. The results are displayed in the column P-AC,

sheet A of the data set.

= (A2)

= ∑ = ∑( ) (A3)

The average annual productive working hours in each industry (hip
S, See the sheet A-c

of data set) can be derived from the Survey. Total annual productive working hours (Hp) can

be calculated by adding the annual productive working hours in each industry. See the

equation A4. The results are displayed in the column AH-AK, sheet A of the data set.

= ∑ = ∑(ℎ ) (A4)

In order to estimate the variable capital covered in this paper, we have to separate the

labour income of self-employed and add it to the compensation of employees from the

operating surplus in the Input-Output Table. The labour income of self-employed to be added

to the variable capital (LIse) is obtained by adding up the values, derived from multiplying the

number of self-employed of each productive industry in the Input-Output Table (SEi
IO) by the

average wage of the productive workers in that sector (Wip/Lip). See the equation A5. The

results are displayed in the column AL-AO, sheet A of the data set.



= ∑ = ∑( ) (A5)

Total annual working hours of self-employed (Hse) can be calculated by adding up the

values, derived from multiplying the number of self-employed of each productive industry in

the Input-Output Table (SEi
IO) by average annual productive working hours in each industry

(hip
S). See the equation A6. The results are displayed in the column AP, sheet A of the data

set.

= ∑ = ∑(ℎ ) (A6)

B. Marxian Economic Categories and Ratios

The method of estimating the Marxian economic categories basically follows Shaikh and

Tonak(1994) with minor improvements: First, the constant circulating capital is the sum of

Mpp and Mpt in the Appendix Figure 1. The constant fixed capital is estimated by fixed capital

formation table in the Input-Output Table. The variable capital is estimated as the sum of the

wage of workers in not only productive industries (as Shaikh and Tonak(1994)) but also

productive occupations, and the labour income of the self-employed. The surplus value

equals the sum of industrial profit (Pp excluding the labour income of self-employed), wages

of unproductive workers in productive industries, commercial margin (Mtp+Mtt+RYt+Wt+Pt),

and royalty for IGF sectors from productive sectors (RYp).

The Input-Output Tables used in estimating the Marxian economic categories are

published every five years, although in some cases updated tables are published in the

middle. On the other hand, the National Income Statistics has released annually, so we

can extend the annual time series by using National Income Statistics. The problem is

that, in the National Income Statistics, the intermediate input of each industry is presented

as a whole, not detailed. Take the followings for this detail information: (a) In the case of

the year in which the Input-Output Table is published: intermediate demand of each



industry in the Input-Output Table, Mj
IO is the sum of M1j

IO, the intermediate input from

industry 1, M2j
IO from industry 2, M3j

IO from industry 3, and so on.

= ∑ (A7)

Appendix Figure 1. Marxian Economic Categories in the Input-Output Table

Intermediate Demand Final Demand

Industrial

Sector

Commercial

Sector

IGF

Sector
C I G

Intermediate

Input

Industrial

Sector
Mpp Mtp Mryp

Commercial

Sector
Mpt Mtt Mryt

IGF Sector RYp RYt RYry RYc RYi RYg

Value-Added
Wage Wp Wt Wry

Profit Pp Pt Pry

Source: Shaikh and Tonak (1994)

Here, we calculate the ratio of intermediate input in each industry to total intermediate

demand. For example, for industry i, the ratio will be Mij
IO / Mj

IO. The intermediate input in

each industry(Mij) is the product of the total intermediate demand of the National Income

Statistics (Mj) and Mij
IO / Mj

IO.

= (A8)

(b) In the case of the year in which the Input-Output Table is not published: After

calculating the ratio of each year when the Input-Output Table is published, the ratio of the

year in which the Table is not published can be estimated through the linear interpolation

method, then multiply that value to the intermediate demand statistics from the National

Income Statistics. For example, the intermediate input ratio of industry i to the total

intermediate demand of industry A in year t+ u, which is between year t and year t + n when



the input-output tables are published can be estimated. When we get the intermediate input

ratio of years t and t + n is (Mij
IO / Mj

IO) t and (Mij
IO / Mj

IO) t + n, respectively, xt + u is as

follows:

= ( ) + ( ) [( ) − ( ) ] (A9)

(Mij) t + u can be estimated by multiplying the value xt + u and (Mj) t + u obtained from

the National Income Statistics. The results are displayed in the column B-M, sheet B of the

data set. The column S-V, sheet B show the ratios of the Marxian economic categories to the

orthodox economic categories. The components of gross output in the column N-R, sheet B

are directly derived from the National Accounts.

 From now on, we deal with Marxian categories of advanced capital, not applied

capital (total value). These categories are needed to estimate the Marxian rate of profit. As

the proxy variable for the constant fixed capital, we use Fixed Assets in productive sector in

the table 14.7.1. Net Capital Stock by kind of Economic Activity (at current prices, year-end)

of the National Balance Sheets published by the Bank of Korea. For the constant circulating

capital, use Inventories in productive sector in the same table. For the variable capital, we

assume that the variable capital has the same number of turnover as constant circulating

capital. Therefore,

=  v (A10)

(V= advanced variable capital, v=applied variable capital,

CC=advanced constant circulating capital, cc= applied constant circulating capital)

The results are displayed in the column W-AA, sheet B of the data set.

Now, we estimate the Marxian ratios, i.e. the rate of surplus value, vale and technical

compositions of capital, the number of capital turnover, the Marxian rate of profit, and the

rates of capitalisation and accumulation. The results are displayed in the column AB-AW,

sheet B of the data set.

The rate of surplus value (RSV) is the ratio of surplus value (s) to variable capital (v).

It can be decomposed by the average annual working hours of productive workers (hp) and

the value of labour power (vlp). Again, the value of labour power can be decomposed by the



value of the unit of consumption means (λII
1) and the quantity of consumption means (qII).

The value of the unit of consumption can be calculated by dividing the consumer price index3

by MELT. The quantity of consumption means can be calculated by dividing the average

annual wage of productive workers by the consumer price index.

= = − 1 = − 1 = − 1 = − 1 = − 1 (A11)

= (A12)

The value composition of capital (VCC) is calculated by dividing advanced constant

capital (C) by advanced variable capital (V). It can be decomposed by the technical

composition of capital (TCC) and the ratio of the price of the advanced constant capital (Pc)

to the wage of productive workers (Wp). The technical composition of capital is equal to the

quantity of constant capital (Qc) divided by the number of productive workers (Lp). The

annual growth rate of physical quantity of constant capital ( ) is calculated as the equation

A14 (basically similar to Kliman 2012, 132): the sum of the weighted averages of the annual

growth rate of advanced constant fixed capital ( )4 by the share of user cost of capital

(UpiCFpi/∑UpiCFpi)5 in those sectors:

= = = (A13)

= ∑(∑ ) (A14)

The number of capital turnover (NCT) is equal to the value of applied constant

circulating and variable capital (cc+v) divided by the advanced constant circulating and

variable capital (CC+V).

3 It is from the table 7.4.1. Consumer Price Indexes (2015=100) published by the Bank of Korea.
4 It is from the table 14.7.1. Net Capital Stock by kind of Economic Activity (at current prices, year-
end) of the National Balance Sheets.
5 It is from the table 14.9.3. Shares of User Cost of Capital by kind of Economic Activity (at current
prices, percentage) from the National Balance Sheets.



= (A15)

The Marxian rate of profit (MRP) is the surplus value divided by the total advanced

capital and decomposed by the rate of surplus value, value composition of capital, and the

number of capital turnover.

= = = = (A16)

Finally, the rate of accumulation (RA) is equal to the product of the Marxian rate of

profit and the rate of capitalisation (RC). The rate of capitalisation is the net investment (i),

which is the gross investment excluding depreciation of fixed capital, divided by surplus

value.

= MRP ∙ RC = (A17)

C. Average Rate of Profit

The average rate of profit in each sector (ARPi) can be calculated by dividing operating

surplus in each sector (pi) in the table 10.3.1.2. Gross Value Added and Factor Income by

Economic Activities (current prices, annual) of the National Accounts published by the Bank

of Korea, by fixed assets in each sector (CFi) in the table 14.7.1. Net Capital Stock by kind of

Economic Activity (at current prices, year-end) of the National Balance Sheets. See the

equation A18.

= (A18)

In our article, we deal with five different average rates of profit: rate in Non-Farm

Business Sector, in Non-Farm Business or IGF Sector, in Productive Sector, in

Manufacturing Sector, and in IGF Sector. The industry codes for each sector (refer to

Appendix Table 1) are as follows: (1) Non-Farm: twenty-eight groups excluding codes 1 and

27; (2) Non-Farm or IGF: twenty-four groups excluding codes 1, 23-27; (3) Productive



Sector: twenty-four groups including codes 1-18, 20-22, 28-30; (4) Manufacturing: nine

groups including codes 3-11; (5) IGF: four groups including codes 23-26. The results are

displayed in the column B, H, I, J, and K, sheet C of the data set.

The average rate of profit can be broken down into profit share (p/y) and the ratio of

output to capital (y/CF). The gross value added, y is from the table 10.3.1.2. Gross Value

Added and Factor Income by Economic Activities (current prices, annual) of the National

Accounts. And the ratio of output to capital is also broken down into the ratio of the GDP

deflator to the deflator of net fixed capital stock (py/ pCF)6, the real labour productivity per

labour hour ((y/ py)/H)7, and the reciprocal of the real fixed capital stock per labour hour

(H/(CF/ pCF)). See the equation A19. The determinants of average profit rate in the non-farm

business sector are displayed in the column C-G, sheet C of the data set.

= = = ( ) (A19)

D. Interest and Dividend

The ratio of interest and dividends payments to total profit (RID) in the non-financial

corporations can be calculated by dividing the financial payments (which is the uses of

primary income including interest and dividends from the table 10.4.2. Income Accounts by

Institutional Sectors (current prices, annual) of the National Accounts) by the total profit

(which is the resources of primary income except for compensation of employees from the

table 10.4.2. Income Accounts by Institutional Sectors (current prices, annual) of the

National Accounts). The results are displayed in the sheet D of the data set.

6  The GDP deflator is from the table 10.1.1. Main Annual Indicators (reference year 2010) of the
National Accounts published by the Bank of Korea. The deflator of net fixed capital stock is the nominal
price divided by real price. The nominal price is from the table 14.7.1. Net Capital Stock by kind of
Economic Activity (at current prices, year-end) of the National Balance Sheets published by the Bank
of Korea, and the real price is from the table 14.7.2. Net Capital Stock by kind of Economic Activity (at
chained 2010 year prices, year-end) of the National Balance Sheets published by the Bank of Korea.
7  The labour hour is from the annual working hours of total workers except for farm and public
administration sectors.


