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Abstract 

The present study is aimed at contributing to the literature on unequal exchange by 

empirically estimating the effect of the terms of trade on the main variables of Marx's 

economic analysis. To this purpose, a method that relies heavily on the analytical 

apparatus developed for Marxian analysis throughout the second half of the 20th century 

(i.e., Morishima and Seton (1961), Morishima (1973) and Wolff (1979)) is proposed. By 

focusing on the analysis of variables in terms of labour value, this study may provide a 

more nuanced understanding of how unequal exchange manifests in international trade, 

which is often masked when only considering nominal prices. Data collected in the World 

Input-Output Database 2016 release are applied to estimate the effects of unequal labour 

terms of trade on the main variables of Marx's analysis, covering the assessment for 43 

countries from 2000 to 2014. The study's main conclusion is that inequality in terms of 

trade favours a higher rate of profit in the centre and a lower rate of profit in the 

periphery. The main implication of all this is that if the effect of the terms of trade on 

growth rates were of the same order as the effect on profit rates, the unequal exchange 

could explain a good deal of the lack of convergence between rich and poor countries. 
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Introduction  

The compatibility of Ricardo's (1821) labour value theory and Marx's (1867, 1894) 

law of value in the context of uneven development is an ongoing debate. In their 

respective theories, Ricardo and Marx posited that the exchange of commodities in the 

capitalist mode of production implies an exchange of equivalents. Therefore, in the 

sphere of circulation, useful objects representing the same amount of socially necessary 

labour time are exchanged. However, scholars concerned with development have found 

it necessary to revise this assumption to comprehend the relationship between poor and 

rich countries.  

According to development economics theorists, the stark backwardness of the 

Global South in comparison to developed countries might be rooted in the unequal 

exchange that occurs in the context of international trade, exacerbating global economic 

disparities. To support this statement, the literature invokes the transition from the first 

to the third book of Marx's Capital.  

In the first book, Marx (1867) delved into the concept of capital in general to 

explain surplus production, which means that prices are proportional to values. In the 

third book, the focus shifted to describing how competition redistributes surplus among 

industries, transforming values into production prices (1894). This process is driven by 

the movement of capital towards sectors that offer the highest profitability while 

economically unattractive industries are abandoned. As a result, profit rates tend to 

equalise, making the production prices the gravitational centres for market prices in the 

long run. As noted by Marx (1894), the production price of sectors whose capital organic 

composition is higher than the social average will be superior to their value. The opposite 

occurs in industries with a low capital organic composition: the value is higher than the 

production price.  

Therefore, when commodities are selling at a market price close to production 

prices, the industries that are intensive in labour power transfer value to sectors that are 

intensive in capital.  Despite Marx placing the exploitation in the sphere of production -
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i.e., between capital and labour- some Marxian scholars inferred from the differences in 

the organic composition of capital discussed the exploitation of one nation by another. 

In this vein, Bauer (1907) was likely the first author to establish the connection 

between the differences in the organic composition of capital and value transfers in 

international trade. As Bauer (1907, pp. 200–201) noted, the most developed countries 

or regions are characterised by a higher organic composition than less developed 

countries or regions, which means that surplus value is redistributed through the 

mechanism that equalises profit rates. In other words, the most developed countries or 

regions exchange less labour objectified than they receive from the backward economies. 

Thus, the capitalists in the most developed country or region not only exploit their 

workers but also appropriate a portion of the surplus value produced in the less 

developed region.  

 Like Bauer, Grossman (1929, pp. 293–295) maintains that the world equalisation 

of profit rates implies that value transfers from developing to developed countries. Given 

that advanced capitalist countries have a high organic composition of capital, their 

commodities will be exchanged at prices higher than their values in international trade. 

This means surplus value transfers from countries with a lower organic composition of 

capital to advanced capitalist countries that permit equalised profit rates.  

On the other hand, Grossman (1929, p. 296) also infers unequal exchange within 

an industry from the idea of extra profit as profit upon alienation.  According to 

Grossman, when commodities are sold at social prices, firms equipped with the best 

production techniques —i.e., superior to the social average—make extra profits at the 

expense of those firms whose techniques of production are lower than the social average. 

Concretely, firms with the most advanced technologies produce cheaper commodities 

than their competitors, which are exchanged at market prices higher than their individual 

value. The difference between market price and individual value represents the extra 

profit, thus connecting with profit upon alienation à la James Steuart.  
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The mechanism is the same in the global market. When commodities are sold at 

world market prices, the countries with the best techniques make extra profit at the 

expense of countries whose technological and economic development is backward. 

Transfers of value are not only the result of intersectoral differences in the organic 

composition of capital but also arise from the uneven techniques of production within 

an industry. Bauer and Grossman not only set the theoretical foundations for the vast 

literature on unequal exchange but also disclosed the importance of the terms of trade to 

understand the uneven development. 

On the basis of the above, the present study is aimed at contributing to the 

literature by empirically estimating the effect of the terms of trade on the main variables 

of Marx’s economic analysis. To this end, the analysis takes advantage of the function of 

aggregation factors that Marx attributed to labour values, thus estimating the effect of 

labour terms of trade.  

To the best of our knowledge, to date there have been no studies estimating how 

the terms of trade may affect the main variables of Marx’s economic analysis. Indeed, 

most of the studies that have attempted to bring the theory of unequal exchange to 

empirical analysis have focused their estimation on value transfers between countries. On 

the contrary, in the present study the focus is on how unequal terms of trade can affect 

the variables that, according to Marx’s analysis, impact on the accumulation of capital 

and, therefore, the economic growth of countries. 

The study is structured as follows. In Section 1, we examine theoretically the 

unequal exchange hypothesis and its relationship with the term of trade. Section 2 

explains mathematically labour value in an open economy. In Section 3, labour value is 

estimated. In Section 4, the results are critically discussed. Section 5 summarises the 

concluding remarks.  
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1. Unequal exchange: A brief literature review of a long discussion 

Although Bauer and Grossman anticipated the theoretical foundations of unequal 

exchange, Emmanuel (1962, 1972) was the first author to use the term. Refusing the 

notion of monopolistic capital à la Baran-Sweezy1 (1966) , Emmanuel explained unequal 

exchange on the basis that international prices are regulated by capitalist competition and 

the tendency towards equalizing profit rates.  

Thereby, the analysis is focused on capital movements among countries. 

According to Emmanuel, the rate of profit in developing countries is higher due to their 

extremely lower wages compared to developed countries, persisting over time as labour 

power immobility2. Therefore, the rate of exploitation in the Third World is greater, 

generating extra profits that developed countries may appropriate through the 

mechanism that equalizes profit rates. 

Because firms from wealthier countries invest in less wealthy countries, attracted 

by more favourable profitability conditions, capital flows from developed to developing 

countries eventually equalise the global profit rate and form the production prices that 

                                                
1 According to Baran and Sweezy, mature capitalism is characterised by large monopolies that determine their 
prices by "subjectively" setting a profit margin over unit production costs, thereby eliminating the validity of 
the law of value disclosed by Marx as the regulator of market prices in long run. In this way, the monopolies 
would obtain extra profits at the expense of the less concentrated sectors, representing a kind of unequal 
exchange explained by market power. However, authors such as McNulty (1968), Weeks (1981), Shaikh (2016), 
Semmler (1981, 1984), Tsoulfidis (2015), or Tsoulfidis and Tsaliki (2019) show that Baran and Sweezy's notion 
is based on the quantitative theory of competition put forth by marginalist economics, in which the number of 
firms measures the degree of competition. Conversely, the concentration and centralization of capital result 
from the dynamic competition process, which means that a greater or lesser number of firms does not indicate 
whether there is a more or less competitive struggle. In this vein, Emmanuel's great merit is establishing the 
debate on unequal exchange without abandoning Marx's law of value. 
2 Following Marx , Emmanuel (1962, 1972) conceived wages as an exogenous variable determined by a 
historical and moral element. In this way, Emmanuel may explain why wages in developed countries are 
between twenty and fifty times higher than in developing countries. While in developed countries, the 
development of the productive forces modifies and creates new needs by increasing the consumer basket with 
more and better products, in developing countries, the needs of workers remain at a lower stage so that the value 
of their labour power is almost at the level of physiological subsistence. Thus, Emmanuel (1962, p. 59) 
concludes that the extra profit of unequal exchange stems from the difference between the capability of the 
“underdeveloped” man to use modern tools and his primitive necessities. On the other hand, Emmanuel made 
an interesting critique of the widely held idea that wages are determined by direct labour productivity. Since the 
value of labour-power is subject to the value of the commodities that enable the social reproduction of the 
workers and their families, the productivity of the sectors providing the means of subsistence matters in 
determining wages, not the productivity of the sector in which the labour-power is employed as suggested by 
Emmanuel`s opponents.  
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regulate international market prices. Hence, when commodities are traded at prices close 

to production prices, a portion of the extra surplus value produced by developing 

countries is transferred to developed countries. 

However, Emmanuel received strong criticism from his contemporaries for 

assuming that value transfers solely stem from wage differences between countries and 

that unequal exchange3 would thwart the international socialist program as it turned the 

workers of developed countries into a sort of labour aristocracy or white-collar workers living 

off the exploitation of developing countries. Despite facing strong criticism from both 

his contemporaries and later authors, Emmanuel should be credited for inspiring 

literature that explains unequal exchange based on Marx's law of value.  

In that regard, the works of Carchedi (1991) and Shaikh (2016) are notable as they 

take up Grossman's perspective by examining the mechanism of intra-sectoral value 

transfers. Given that each commodity represents the social labour time determined by 

the best reproducible technical conditions of production -i.e., modal or regulating 

conditions- the individual value of firms with the best techniques will be lower than social 

value, whereas the opposite occurs with technologically lagging firms.  

Therefore, Carchedi and Shaikh point out that if commodities are exchanged at 

market prices proportional to social value, high technologically firms would appropriate 

an extra profit at the expense of low technologically firms4. It is important to remark that 

                                                
3It should be noted that Emmanuel (1972) that value transfers that occur when wages are equal, and the organic 
composition of capital differs among nations are not a real unequal exchange. According to Emmanuel, that 
scenario is equivalent to the national relationships between industries based on the redistribution of general 
surplus value to equalise the profit rate and form production prices inherent in capitalist competition. In this 
sense, Bettelheim (1962), Amin (1970, 1981) or Marini (1979) critic Emmanuel`s standpoint because the 
sectoral differences in the organic composition of capital imply, in turn, sectoral differences in labour 
productivity. For these authors, those industries that are intensive in capital may appropriate extra surplus value 
at the expense of industries that are intensive in labour power as they are more productive. Nevertheless, Astarita 
(2010) discloses that assuming that one sector is more productive than another is unreasonable since they 
produce qualitatively distinct commodities representing incomparable use values. In other words, it makes no 
sense to state that the industry that produces 1,000 units of i per hour is more productive than those that produce 
500 units of j per hour because the commodities i and j are different useful things. Consequently, Emmanuel 
emerges victorious in this debate. 
4 As noted by Shaikh, value transfer from the lowest to the best technologically firms is closely related to James 
Steuart's profit upon alienation, disclosing that the second source of profit is an unequal exchange in circulation. 
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this intra-industry unequal exchange holds even when value is transformed into 

production prices through the tendency toward equalisation of profit rate.  

While real competition within an industry involves the rate of profits tends to 

differ among firms, inflows and outflows of capital will tend to level profitability among 

industries, as discussed previously. Shaikh states that these apparently contradictory 

tendencies coexist insofar as those equalised profit rates correspond to modal firms or 

regulating capitals. That is, production prices that regulate market prices in each industry 

are the sum of regulating capitals` unit costs and the average profit rate.  

Because real competition within an industry compels firms to sell their 

commodities at the same price -the so-called Law of Correlated Prices à la Shaikh- firms 

with the best techniques will realise an extra profit as their individual value is lower than 

the production price. These value transfers will be greater if sector in which these firms 

compete has an organic composition of capital superior to social average (see Table 1). 

In the context of a national economy, unequal exchange stems, then, from the differences 

in productivity among firms as wages tend to be equal within an industry.  

Table 1. Value transfers 

 

Source: Based on Shaikh (1980, p. 49) 

Shaikh extends this approach by including the international trade. In contrast to 

Ricardo`s theory based on comparative costs5, Shaikh contends that the absolute cost 

                                                
5 Shaikh (1979, 1980, 2016) criticizes Ricardo's foreign trade theory on its main points: 1) the idea that Hume's 
(1752) specie flow mechanism regulates international prices and 2) the assumption of capital immobility across 
borders. On the first point, Shaikh refers to the monetary theories of Steuart (1767) and Marx (Marx, 1859, 
1867, 1894), who argued that the total prices in an economy determine the amount of money in circulation, not 
vice versa, as Hume and Ricardo suggested. This means that an excess of money in circulation can be hoarded, 
affecting bank reserves and interest rates. Specifically, when money is taken out of circulation and hoarded, it 
increases bank reserves and reduces interest rates. Since the most competitive country has a trade surplus, 
money inflows will reduce its interest rates. Conversely, money outflows will increase interest rates in countries 
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advantage regulates the real terms of trade. That is to say, the real exchange rates are 

regulated by the relative vertically integrated unit labour costs of modal firms or 

regulating capitals from each industry internationally6.  

Therefore, unequal exchange depends not only on different levels of productivity 

but also on different levels of wages among countries. If productivity differentials exceed 

wage differentials, firms in less developed countries will transfer value to firms in more 

developed countries. In other words, when a country has an absolute cost advantage in 

a given sector, it will appropriate extra profits at the expense of the country with an 

absolute cost disadvantage in the same sector. Unequal exchange among nations emerges 

from intra-industry technological and wages differences, as well as inter-industry 

differences in organic composition of capital, revealing the importance of measuring the 

effects of the terms of trade on uneven development.  

It is worth mentioning that when analysing the effect of terms of trade and 

changes in relative prices, it is essential to resort to the labour theory of value. As noted 

by Morishima (1973), Marx`s theory not only explains equilibrium prices but also 

facilitates the aggregation of factors.  

Connecting this to the hypothesis of unequal exchange as explored by Bauer, 

Grossman, Emmanuel, and Shaikh, the reliance on the labour theory of value becomes 

particularly significant. Emmanuel’s framework emphasizes the disparities in the 

exchange value of labour between different countries, highlighting the structural 

inequalities in global trade. Similarly, Bauer and Grossman analysed how capitalist 

dynamics and imperialist practices lead to unequal exchange, focusing on the distribution 

of surplus value. Shaikh’s contributions further examine the competitive mechanisms and 

                                                
with a trade deficit. In this sense, Shaikh takes up Harrod's (1957) insight by disclosing the importance of 
international capital mobility insofar as it will permit adjusting the balance of payment even with the trade 
deficit. Concretely, capital will flow from competitive countries to lesser competitive countries attracted by 
their higher interest rates. Like Emmanuel, Shaikh highlights that the fundamental flaw in Ricardo's theory is 
his supposition of capital immobility.  
6 Several studies have obtained robust empirical evidence that may support Shaikh`s theory (Antonopoulos, 
1999; Antonopoulos & Shaikh, 2012; Boundi-Chraki & Perrotini-Hernández, 2021; Boundi Chraki, 2021; 
Martínez-Hernández, 2010, 2017; Poulakis & Tsaliki, 2022, 2023; Seretis & Tsaliki, 2016; Tsaliki et al., 2018; 
Tsoulfidis & Tsaliki, 2019).  
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value transfers inherent in international trade, reinforcing the analysis of unequal 

exchange. 

The present study proposes a method that relies heavily on the analytical 

apparatus developed for Marxian analysis throughout the second half of the 20th century 

(i.e., Morishima and Seton (1961), Morishima (1973) and Wolff (1979)) . This method, to 

a certain extent, can be considered a continuation of Wolff's (1979) work. Unlike other 

methods proposed in the literature, the present study focuses on the analysis of variables 

in terms of labour value7. By analysing variables in terms of labour value, this study may 

provide a more nuanced understanding of how unequal exchange manifests in 

international trade.  

This method allows for a deeper examination of the intrinsic value disparities and 

the exploitation embedded in global economic structures, which are often masked when 

only considering nominal prices. Thus, the study contributes to the ongoing discourse 

on unequal exchange by integrating and extending the theoretical foundations laid by 

Bauer, Grossman, Emmanuel, and Shaikh. 

 

2. Labour Value in an Open Economy 

In Marx's economic thought, the labour theory of value plays at least two functions 

(Morishima, 1973): i) explain equilibrium prices (or exchange values), around which real 

prices fluctuate over time; ii) facilitate aggregators or aggregation factors. 

Virtually, it is possible to quantitatively determine the basic ingredients of Marx's 

economic analysis from Leontief's input-output framework. However, to this end, it is 

necessary to make a series of hypotheses. Some particularly important assumptions are:  

1. For each industry, there is only one production method available.  

2. There are no primary factors of production other than labour; this is measured in 

terms of abstract, homogeneous, or unskilled labour. 

                                                
7 As pointed out by Duménil (1980), calculating in terms of values and prices often yields similar figures. 
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3. All production processes have the same production period and are of the 'point-

input-point-output' type. 

Now, consider an economy with 𝑛𝑛 productive sectors and define: 

• 𝐀𝐀 = an 𝑛𝑛 × 𝑛𝑛 matrix of input-output coefficients; 
• 𝐊𝐊 = an 𝑛𝑛 × 𝑛𝑛 matrix of capital-output coefficients; 
• 𝐛𝐛 = an 𝑛𝑛 × 1 vector of good shares in wage consumption; 
• 𝐱𝐱 = an 𝑛𝑛 × 1 vector of gross production; 
• 𝐥𝐥 = an 𝑛𝑛 × 1 vector of labour-output coefficients 
• 𝛌𝛌 = an 𝑛𝑛 × 1  vector of labour values;  
• 𝜔𝜔 = the hourly wage rate. 

From these definitions, it is immediate to set up the main variables of Marx's 

economic analysis using labour-values as aggregators (Morishima, 1973). Thus, the total 

amount of variable capital is equal to: 

 𝑉𝑉 = 𝜔𝜔𝛌𝛌𝐓𝐓𝐛𝐛𝐥𝐥𝐓𝐓𝐱𝐱 (1),  

and the total amount of constant capital: 

𝐶𝐶 = 𝛌𝛌𝐓𝐓(𝐀𝐀 + 𝐊𝐊)𝐱𝐱 (2),  

so that the organic composition of capital 𝜎𝜎 is equal to: 

𝜎𝜎 = 𝐶𝐶
𝑉𝑉

= 𝛌𝛌𝐓𝐓(𝐀𝐀+𝐊𝐊)𝐱𝐱
𝜔𝜔𝛌𝛌𝐓𝐓𝐛𝐛𝐥𝐥𝐓𝐓𝐱𝐱

 (3).  

Total surplus value is equal to: 

𝑆𝑆 = 𝐥𝐥𝐓𝐓𝐱𝐱 − 𝜔𝜔𝛌𝛌𝐓𝐓𝐛𝐛𝐥𝐥𝐓𝐓𝐱𝐱 (4),  

so that the exploitation rate is defined as: 

𝜖𝜖 = 𝑆𝑆
𝑉𝑉

= 1−𝜔𝜔𝛌𝛌𝐓𝐓𝐛𝐛
𝜔𝜔𝛌𝛌𝐓𝐓𝐛𝐛

 (5).  

Finally, the profit rate is obtained as: 

 𝜋𝜋 = 𝑒𝑒
1+𝜎𝜎

 (6).  

The problem arises when trying to empirically measure variables (1) to (6) from data 

typical of the input-output framework. 
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The first problem that arises has to do with assumption 2. Indeed, in national 

accounting, labour is not measured in terms of homogeneous labour, so to obtain the 

vector 𝐥𝐥 from the labour-output coefficients that can be found in input-output tables 𝐡𝐡, 

it is necessary to apply some conversion ratios of actual labour into homogeneous labour 

𝚯𝚯, so that: 

𝐥𝐥 = 𝚯𝚯𝐡𝐡 (7).  

Virtually, several criteria could be applied here to set up conversion ratios. However, 

it can be shown (Morishima, 1973) that only in the case that the conversion ratios are 

proportional to the wage rates corresponding to the different types of labour is the 

exploitation rate the same in all sectors and the equality (5) holds. Therefore, it is 

convenient to apply this criterion empirically even though Marx (1867, Chapter I) himself 

pointed out some limitations in this regard. 

Once the labour-output coefficients have been found in terms of homogeneous 

labour, it is possible to define the labour value of a commodity as the sum of the direct 

labour and the labour materialized in the other factors of production that are embodied 

in the production of such good. Then, the vector 𝛌𝛌 is obtained by solving the following 

system of equations: 

𝛌𝛌 = (𝐀𝐀 + 𝐃𝐃𝐊𝐊)𝐓𝐓𝛌𝛌 + 𝐥𝐥 (8).  

where 𝐃𝐃 is a diagonal matrix of depreciation coefficients. Nevertheless, a new 

problem arises here since, in an open economy, the production of goods often requires 

imports. The presence of imports creates a special problem in the calculation of 𝛌𝛌. Since 

some inputs are not produced domestically, they cannot be valued according to the 

amount of domestic labour embodied in them. This problem can be handled in two ways. 

On the one hand, imports can be valued based on the domestic labour involved in 

obtaining them – namely, the labour embodied in exports. Thus, it can be considered 

that there is a 𝑛𝑛-th sector whose output is imports and whose inputs are exports. In this 

case, the input-output coefficient matrix must be increased as follows: 
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𝐀𝐀 = �
𝐀𝐀𝐝𝐝 𝐚𝐚𝐞𝐞
𝐚𝐚𝐦𝐦𝐓𝐓 0 �  

where 𝐀𝐀𝐝𝐝 is an 𝑛𝑛 × 𝑛𝑛 matrix of domestic-input-output coefficients, 𝐚𝐚𝐦𝐦 is an 𝑛𝑛 × 1 

vector of foreign-input-output coefficients and 𝐚𝐚𝐞𝐞 is an 𝑛𝑛 × 1 vector of commodity 

shares in exports. The importing sector does not use neither labour nor fixed capital since 

it is only devoted to using output from other industries (exports) to get foreign goods. 

Then, the system of equations that must be solved to obtain 𝛌𝛌 is: 

𝛌𝛌 = ��
𝐀𝐀𝐝𝐝 𝐚𝐚𝐞𝐞
𝐚𝐚𝐦𝐦𝐓𝐓 0 � + 𝐃𝐃�

𝐊𝐊𝐝𝐝 𝟎𝟎
𝐤𝐤𝐦𝐦𝐓𝐓 0��

𝐓𝐓

𝛌𝛌 + �𝐥𝐥0� (9).  

where 𝐊𝐊𝐝𝐝 is an 𝑛𝑛 × 𝑛𝑛 matrix of domestic-capital-output coefficients while 𝐤𝐤𝐦𝐦 is an 

𝑛𝑛 × 1 vector of foreign-capital-output matrix. The vector 𝛌𝛌 has now 𝑛𝑛 + 1 elements. 

The 𝑛𝑛 + 1-th element represents the amount of labour embodied in exports needed to 

import one unit of foreign product. 

On the other hand, when global input-output tables are available, imports can also be 

evaluated based on the labour embodied in them worldwide. Indeed, if there are 𝑚𝑚 

countries in the world economy, the matrix of inter-industry coefficients can be 

augmented in the following way: 

𝐀𝐀 = �𝐀𝐀𝐝𝐝𝐝𝐝 𝐀𝐀𝐝𝐝𝐦𝐦
𝐀𝐀𝐦𝐦𝐝𝐝 𝐀𝐀𝐦𝐦𝐦𝐦

�  

where 𝐀𝐀𝐝𝐝𝐝𝐝 is an 𝑛𝑛 × 𝑛𝑛 matrix of domestic-input-domestic-output coefficients, 𝐀𝐀𝐝𝐝𝐦𝐦 

is an 𝑛𝑛 × 𝑛𝑛(𝑚𝑚 − 1) matrix of domestic-input-foreign-output coefficients, 𝐀𝐀𝐦𝐦𝐝𝐝 is an 

𝑛𝑛(𝑚𝑚 − 1) × 𝑛𝑛 matrix of foreign-input-domestic-output coefficients and 𝐀𝐀𝐦𝐦𝐦𝐦 is an 

𝑛𝑛(𝑚𝑚 − 1) × 𝑛𝑛(𝑚𝑚 − 1) matrix of foreign-input-foreign-output coefficients. In this case, 

also the vector of labour-output coefficients must be augmented: 

𝐥𝐥 = �𝐥𝐥𝐝𝐝𝐥𝐥𝐦𝐦
� , 
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where 𝐥𝐥𝐝𝐝 is the 𝑛𝑛 × 1 vector of domestic-labour-domestic-output coefficients, while 

𝐥𝐥𝐦𝐦 is an 𝑛𝑛(𝑚𝑚 − 1) × 1 vector of foreign-labour-foreign-output coefficients. To obtain 

this vector from the labour-output coefficients 𝐡𝐡 found in world input-output tables: 

𝐡𝐡 = �𝐡𝐡𝐝𝐝𝐡𝐡𝐦𝐦
� ,  

it is also necessary to apply conversion ratios of actual into homogeneous labour 𝚯𝚯, 

so that (7) is fulfilled. To do this, it is possible to follow the same criteria as before and 

assume that the conversion ratios are proportional to the wage rates corresponding to 

the different types of labour. Here, in order to avoid the possible influence of exchange 

rates on international wage differences, it is appropriate to consider wages adjusted for 

purchasing power parity. Then, the system of equations that must be solved to obtain 

the vector of labour values is: 

 𝛌𝛌 = ��𝐀𝐀𝐝𝐝𝐝𝐝 𝐀𝐀𝐝𝐝𝐦𝐦
𝐀𝐀𝐦𝐦𝐝𝐝 𝐀𝐀𝐦𝐦𝐦𝐦

� + 𝐃𝐃�𝐊𝐊𝐝𝐝𝐝𝐝 𝐊𝐊𝐝𝐝𝐦𝐦
𝐊𝐊𝐦𝐦𝐝𝐝 𝐊𝐊𝐦𝐦𝐦𝐦

��
𝐓𝐓
𝛌𝛌 + �𝐥𝐥𝐝𝐝𝐥𝐥𝐦𝐦

� (10).  

where 𝐊𝐊𝐝𝐝𝐝𝐝 is an 𝑛𝑛 × 𝑛𝑛 matrix of domestic-capital-domestic-output coefficients, 𝐊𝐊𝐝𝐝𝐦𝐦 

is an 𝑛𝑛 × 𝑛𝑛(𝑚𝑚 − 1) matrix of domestic-capital-foreign-output coefficients, 𝐊𝐊𝐦𝐦𝐝𝐝 is an 

𝑛𝑛(𝑚𝑚 − 1) × 𝑛𝑛 matrix of foreign-capital-domestic-output coefficients and 𝐊𝐊𝐦𝐦𝐦𝐦 is an 

𝑛𝑛(𝑚𝑚 − 1) × 𝑛𝑛(𝑚𝑚 − 1) matrix of foreign-capital-foreign-output coefficients. The vector 

𝛌𝛌 has now 𝑛𝑛𝑚𝑚 elements. Elements 1 to 𝑛𝑛 represent the labour value of domestic 

production while elements 𝑛𝑛 + 1 to 𝑛𝑛𝑚𝑚 represent the labour value of foreign 

production. 

A problem arises at this point: Which of the two methods of measuring labour-values 

is preferable, (9) or (10)? A first thought could make us conclude that (10) is preferable 

to (9), since it measures the labour actually embodied worldwide in the production of 

goods. However, it is possible to show that method (9) is accounting-consistent, so that 

calculations in terms of values of, for instance, the rate of profit (6) by means of (9) are 

similar to calculations in current prices (Wolff, 1979). This does not have to be the case 

regarding (10). 
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Actually – and this is the key point of the present study – the possible discrepancy 

between both methods is due to the existence of unequal labour terms of trade in line 

with Bauer, Grossman, and Shaikh explanation of unequal exchange.  

Indeed, the reason why the calculation of variables (1) to (6) with one or another 

method may differ is due to the fact that the labour embodied in imports worldwide is 

not always equal to the domestic labour embodied in exports. Thus, when for a country 

the labour value calculated by (10) is greater (less) than the labour value calculated by (9) 

we say that the labour terms of trade are favourable (unfavourable). This reflects that 

labour embodied in imports and exports is not always balanced, which directly ties into 

the unequal exchange hypothesis by highlighting the potential for persistent trade 

imbalances based on labour values.  

These imbalances can lead to a situation where developing countries experience 

unfavourable labour terms of trade, supporting the unequal exchange hypothesis à la 

Bauer-Grossman-Emmanuel. Likewise, countries with an absolute cost advantage (lower 

vertically integrated unit labour costs) will likely have favourable labour terms of trade, 

aligning with the observation that the labour embodied in their exports is greater than 

that in their imports. This reinforces the unequal exchange as developed countries 

dominate trade due to their competitive advantages, leading to unequal labour exchanges 

with developing countries. Computing differences in labour terms of trade may reflect 

the broader dynamics of unequal exchange and absolute cost advantage, explaining how 

these trade imbalances persist and manifest in international trade. 

In this way, it is possible to empirically investigate the effect of the labour terms of 

trade on the main variables of Marx's economic analysis, taking advantage of these two 

possible ways of calculating labour value in an open economy. 
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3. Estimating Labour Value from WIOD 

In order to estimate the effects of unequal labour terms of trade on the main variables 

of Marx's analysis, the method set out in section 2 is applied to data collected in the 

World Input-Output Database (Timmer et al., 2015, 2016). The 2016 release of this 

database collects information for the period 2000-2014 for 𝑛𝑛 = 56 sectors and 𝑚𝑚 = 43 

countries plus a composite country that represents the rest of the world. 

WIOD collects data regarding sectoral hours worked by employees, sectoral number 

of employees, sectoral persons engaged (employed plus self-employed and proprietors) 

and sectoral wage bill. Labour compensation, which also appears in WIOD, results from 

imputing to self-employees and proprietors the same wage as employees. Following this 

same logic, the number of hours worked by persons engaged in each sector can be 

estimated. Then, 𝜔𝜔 is calculated as the ratio between total labour compensation and total 

hours worked in the home country, thus obtaining an average hourly wage rate. Then, 

when labour value is calculated from (9), the conversion ratios of actual labour into 

homogeneous labour are simply: 

𝜃𝜃𝑖𝑖 = 𝑤𝑤𝑖𝑖
𝜔𝜔

, 𝑖𝑖 = 1, … , 56. 

To calculate the conversion ratios of actual into homogeneous labour needed to get 

(10), it is necessary to make further adjustments to the WIOD data. Indeed, the data 

appear either in local currency or in dollars, so it is not possible to avoid the influence of 

the real exchange rate simply by taking these data into account. Therefore, the IMF’s 

implicit PPP conversion rates were used to find: 

𝜃𝜃𝑖𝑖+𝑛𝑛(𝑗𝑗−1) =
𝑒𝑒𝑗𝑗𝑤𝑤𝑖𝑖+𝑛𝑛(𝑗𝑗−1)

𝜔𝜔
, 𝑖𝑖 = 1, … , 56, 𝑗𝑗 = 1, … , 43,  

where 𝑤𝑤𝑖𝑖+𝑛𝑛(𝑗𝑗−1) is the money wage rate of sector 𝑖𝑖 in country 𝑗𝑗 and 𝑒𝑒𝑗𝑗 is the real 

exchange rate as derived from the IMF’s implicit PPP conversion rates. 

Another problem that appears when trying to apply the method set out in section 2 

to WIOD data is that they do not contain capital matrices. It is only possible to construct 

vectors of capital-output coefficients. There are two options here. The analysis can be 
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restricted to the case in which the sectors do not use fixed capital, in the manner of 

Morishima (1973). An approximate capital-output matrix can also be constructed from: 

𝐊𝐊 = 𝐚𝐚𝐊𝐊𝐚𝐚𝐢𝐢𝐓𝐓, 

where 𝐚𝐚𝐤𝐤 is a vector of capital-output coefficients and 𝐚𝐚𝐢𝐢 is a vector of good shares 

in fixed investment. This, of course, is equivalent to assuming that the ingredients of 

fixed capital are the same in all sectors of each country. In the present study, for 

theoretical consistency, this second option was chosen. 

Finally, given that for the rest of the world there is not enough data available regarding 

sectoral employees, sectoral wages, etc., the world input-output coefficient matrix must 

be augmented as follows: 

𝐀𝐀 = �
𝐀𝐀𝐝𝐝𝐝𝐝 𝐀𝐀𝐝𝐝𝐦𝐦 𝐚𝐚𝐝𝐝𝐞𝐞
𝐀𝐀𝐦𝐦𝐝𝐝 𝐀𝐀𝐦𝐦𝐦𝐦 𝐚𝐚𝐦𝐦𝐞𝐞
𝐚𝐚𝐫𝐫𝐝𝐝𝐓𝐓 𝐚𝐚𝐫𝐫𝐦𝐦𝐓𝐓 𝟎𝟎

� ,  

where 𝐚𝐚𝐫𝐫𝐝𝐝 is an 𝑛𝑛 × 1 vector of rest-of-the-world-input-domestic-output 

coefficients, 𝐚𝐚𝐫𝐫𝐦𝐦 is an 𝑛𝑛(𝑚𝑚 − 1) × 1 vector of rest-of-the-world-input-foreign-output 

coefficients, 𝐚𝐚𝐝𝐝𝐞𝐞 is an 𝑛𝑛 × 1 vector of domestic-good shares in exports to the rest of the 

world and 𝐚𝐚𝐦𝐦𝐞𝐞 is an 𝑛𝑛(𝑚𝑚 − 1) × 1 vector of foreign-good shares in exports to the rest 

of the world. 

 

4. Numerical Results 

The method presented in section 2 was applied to the data available in the WIOD 

database as indicated in section 3 for each of the 43 countries in the sample. In this 

sample 22 are Western developed countries (Australia, Austria, Belgium, Canada, 

Switzerland, Cyprus, Germany, Denmark, Spain, Finland, France, United Kingdom, 

Greece, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Sweden, 

United States United States), 3 are non-Western developed countries (Japan, Korea, 

Taiwan), 11 are emerging Central or Eastern European countries (Bulgaria, Czechia, 

Estonia, Croatia, Hungary, Lithuania, Latvia, Poland, Romania, Slovakia, Slovenia) and 7 
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are non-European emerging countries (Brazil, China, Indonesia, India, Mexico, Russia, 

Turkey).  

Figures 1 to 6 and Table 1 show the main results of the estimation. To see how the 

terms of trade affect each country according to its level of development, the results of 

the estimates are frequently presented in relation to GDP per capita. To this purpose, 

data on GDP per capita were taken from the Maddison Project Database 2023 (Bolt & 

Van Zanden, 2024) for the period 2000-2014. Figures and Tables often present average 

values for the sample countries in the period 2000-14 and, when this is not the case, it is 

indicated. With this in mind, some comments follow. 

Figure 1 shows the two ways of measuring the value rate of profit in an open economy 

in relation to the general rate of profit as measured at current prices. As seen in the figure, 

the general rate of profit is closely correlated to the value rate of profit estimated by 

method (9), in which the labour value of imports is calculated from the domestic labour 

embodied in exports. On the contrary, when the value rate of profit is estimated by 

method (10) in which the labour value of imports is calculated from labour embodied 

worldwide, the correlation is weaker. This is an expected result, given that only actual 

costs enter the profit rate and –under balanced trade- actual labour costs of imports are 

equal to the labour cost of exports. These costs will only be equal to the foreign labour 

cost of imports if the labour terms of trade were unitary (one unit of domestic labour in 

exchange for one unit of foreign labour). This allows us to assume that the value rate of 

profit calculated from labour embodied domestically (9) is the actual value rate of profit. 

The value rate of profit calculated from labour embodied worldwide (10) is the value rate 

of profit that would exist if there were no inequality in the labour terms of trade. 

Thus, it is possible to conceive of the difference between the two estimates as the 

effect of unequal exchange on the rate of profit. This is what Figure 2 shows, in which a 

clear correlation is observed between this assumed effect and GDP per capita. Indeed, 

for developed countries the terms of trade are favourable, meaning that the domestic 

labour actually used in the reproduction of capital is less than the worldwide labour 

embodied in the goods that make up capital. For emerging countries, the opposite occurs: 
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the terms of trade are unfavourable, and they use more labour in the reproduction of 

capital than capital goods embody. These effects are particularly notable in the small and 

very open economies of Europe, both in a positive sense in the case of advanced Western 

European countries (Norway, Switzerland, Denmark), and in a negative sense in the case 

of emerging Central and Eastern European countries (Croatia, Hungary, Romania). In 

large, less open countries, the effects are smaller although they have the same pattern: 

they are positive in the case of advanced countries (United States, Germany) and negative 

for emerging countries (Russia, India, China). 

According to equation (6), the fact that the labour terms of trade affect the value rate 

of profit is due to the fact that they affect the exploitation rate (5) or the organic 

composition of capital (3). This is precisely what Figures 3 and 4 show. 

Thus, in Figure 3, it can be seen that in developed countries the favourable terms of 

trade allow the exploitation rate to increase - i.e., to increase the surplus value per worker 

for a given real wage. For emerging countries, the opposite occurs: unfavourable terms 

of trade cause the surplus value per worker to be lower given the wage rate. The reason 

for this is because, when the terms of trade are favourable, it is possible to devote less 

labour to the reproduction of variable capital - i.e., to the production of wage goods. 

Therefore, the fraction of the working day that workers devote to producing their means 

of subsistence is smaller. The opposite occurs when the terms of trade are unfavourable. 

It can be seen from Figure 3 that these effects can be very large, especially for the small 

and very open economies of Europe. 

Figure 4 shows the effects of the terms of trade on the organic composition of capital. 

In developed countries, favourable terms of trade make it possible to reduce the organic 

composition of capital - i.e., reduce the labour devoted to reproducing constant capital in 

relation to the labour devoted to reproducing variable capital. In emerging countries, the 

opposite occurs: unfavourable terms of trade increase the amount of labour devoted to 

reproducing constant capital.  
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In this case, those countries most negatively affected by this unequal exchange are 

the emerging countries of Asia and Eastern Europe with high investment rates and, 

therefore, great dependence on imported capital goods.  

Naturally, behind the effects shown in Figures 3 and 4 is the different impact of the 

terms of trade on the value of variable capital (wage goods) or on the value of constant 

capital (intermediate and fixed-capital goods). In this sense, Table 1 presents an estimate 

of the impact of labour terms of trade on the value of variable capital and constant capital 

and their effects on the profit rate. Thus, it is observed that, in general, both effects have 

the same order of magnitude. In the case of some countries the effect of exchange on 

the value of constant capital is more important (China, India, Indonesia, Turkey), while 

for other countries the most important effect is the effect of the terms of trade on 

variable capital (United Kingdom, Japan, Korea).  

If inequality in the terms of trade means that, for a given real wage, the rate of profit 

is higher in developed countries and lower in emerging countries, this may imply a certain 

tendency towards equalization of the rate of profit. This is precisely what Figure 5 shows, 

which shows that the hypothetical rate of profit (in which the terms of trade are unitary) 

is more correlated with the GDP per capita of the countries than the effective rate of 

profit (in which the terms of trade are unequal). This result is the assumption made by 

the theorists of unequal exchange (Bauer, 1907; Carchedi, 1991; Emmanuel, 1972; 

Grossman, 1929; Shaikh, 1980, 2016) and reflects the greater international mobility of 

capital (through outsourcing, foreign direct investment, etc.) compared to the limited 

international mobility of labour. 

This equalisation effect on profit rates can have effects on the GDP growth rate. 

Indeed, according to the Marxist theory of growth (Shaikh, 2016), the growth rate is 

proportional to the profit rate:  

𝑔𝑔𝑌𝑌 = 𝑓𝑓𝐾𝐾(𝜋𝜋 − 𝑖𝑖). 

 So, assuming that the population growth rate and real wages remain the same, we 

would expect that:  
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𝐸𝐸𝑓𝑓𝑓𝑓𝑒𝑒𝐸𝐸𝐸𝐸 𝑜𝑜𝑛𝑛 𝑔𝑔𝑦𝑦 ∼ 𝐸𝐸𝑓𝑓𝑓𝑓𝑒𝑒𝐸𝐸𝐸𝐸 𝑜𝑜𝑛𝑛 𝜋𝜋 . 

Thus, the terms of trade, insofar as they have an effect on the rate of profit, also have 

an effect on the growth rate. In this sense, Figure 6 shows the actual growth rate in the 

period 2000-2014 and a hypothetical growth rate if there were no unequal exchange in 

the same period, both as a function of GDP per capita in the year 2000. Thus, it is shown 

that, if it were not for inequality in the terms of trade, the convergence in growth in that 

same period would have been 50% higher. This result implies that a significant part of 

the lack of convergence in global economic growth may be due to unequal exchange, as 

assumed by unequal development theorists. 

 

Figure 1. The General Rate of Profit and the Value Rate of Profit, as Measured in Two Possible Ways. Average for the 
Period 2000-14. 
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Figure 2. Effects of the Terms of Trade on the Value Rate of Profit for a Given Wage Rate, in relation to GDP per 
Capita. Average for the Period 2000-14. 

 

Figure 3. Effects of the Terms of Trade on the Rate of Exploitation for a Given Wage Rate, in relation to GDP per 
Capita. Average for the Period 2000-14. 
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Figure 4. Effects of the Terms of Trade on the Organic Composition of Capital for a Given Real Wage, in relation to 
GDP per Capita. Average for the Period 2000-14. 

 

Figure 5. The Value Rate of Profit, as Measured in Two Possible Ways, in relation to GDP per Capita. Average for 
the Period 2000-14. 
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Figure 6. Potential Effect of Unequal Terms of Trade on Convergence in Growth in the Period 2000-14. 
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Table 1. Effects of the Terms of Trade on the Value Rate of Profit. Percentage Change with respect to the Base Year. 
Average for the Period 2000-14. 

 Due to the effect on 
variable capital 

 
(1) 

Due to the effect on 
constant capital  

 
(2) 

Total 
 

 
(1)+(2) 

Australia 
Austria 
Belgium 
Bulgaria 
Brazil 

Canada 
Switzerland 

China 
Cyprus 
Czechia 

Deutschland 
Denmark 

Spain 
Estonia 
Finland 
France 

United Kingdom 
Greece 
Croatia 

Hungary 
Indonesia 

India 
Ireland 

Italy 
Japan 
Korea 

Lithuania 
Luxembourg 

Latvia 
Mexico 
Malta 

Netherlands 
Norway 
Poland 

Portugal 
Romania 
Russia 

Slovakia 
Slovenia 
Sweden 
Turkey 
Taiwan 

United States 

32.2 
31.4 
24.0 
-27.7 
-0.3 
18.3 
66.4 
-8.0 
10.3 
-9.9 
12.7 
64.2 
1.4 

-11.9 
43.3 
16.4 
24.2 
12.5 
-68.0 
-19.6 
-10.5 
-7.4 
62.3 
11.4 
23.8 
3.3 
-5.7 
40.7 
-9.4 
4.7 

-23.7 
37.0 
61.4 
-5.5 
-4.0 
-15.9 
-12.9 
-9.3 
-8.3 
38.3 
0.5 
34.5 
9.0 

14.4 
10.9 
9.5 

-28.6 
-1.1 
8.9 
18.8 
-8.6 
6.1 
-9.5 
5.2 
18.1 
0.1 
-9.9 
16.7 
5.3 
6.0 
11.0 
-30.2 
-17.9 
-12.4 
-13.1 
29.4 
5.3 
9.1 
0.0 
-5.0 
25.9 
-6.4 
9.6 

-14.0 
13.0 
27.3 
-6.5 
-1.9 
-20.1 
-8.3 
-9.5 
-4.2 
20.1 
0.8 

-23.6 
4.9 

46.6 
42.3 
33.5 
-56.3 
-1.4 
27.2 
85.2 
-16.6 
16.4 
-19.4 
17.9 
82.3 
1.5 

-21.8 
60.0 
21.7 
30.2 
23.5 
-98.2 
-37.5 
-22.9 
-20.5 
91.7 
16.7 
32.9 
3.3 

-10.7 
66.6 
-15.8 
14.3 
-37.7 
50.0 
88.7 
-12.0 
-5.9 
-36.0 
-21.2 
-18.8 
-12.5 
58.4 
1.3 
10.9 
13.9 
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Concluding remarks  

The main conclusion of the study is that inequality in the terms of trade favours 

a higher rate of profit in the centre and a lower rate of profit in the periphery. This is 

because, through trade, central countries can use less labour to reproduce their variable 

capital - thus increasing the rate of exploitation for a given real wage. Furthermore, 

through trade, the central countries save more labour in the reproduction of constant 

capital than in the reproduction of variable capital - thereby decreasing the organic 

composition of capital. In the peripheral countries, exactly the opposite occurs. The main 

implication of all this is that, if the effect of the terms of trade on growth rates were of 

the same order as the effect on profit rates, unequal exchange could explain a good deal 

of the lack of convergence between rich and poor countries. 

In central countries, the favourable terms of trade result in higher profits in line 

with the unequal exchange hypothesis. This is achieved because central countries need 

to use less labour to produce the goods and services that are exchanged for imports. 

Consequently, the central countries can appropriate surplus value as they exchange less 

value from their exports compared to the value of their imports. In peripheral countries, 

the situation is reversed. Unfavourable terms of trade mean that peripheral countries 

must use more labour to produce goods for export, compared to the labour embodied 

in the imports they receive.  

The unequal terms of trade thus contribute to economic divergence between rich 

and poor countries. The central countries, benefiting from favourable terms of trade, can 

reinvest higher profits into further productivity improvements, technological 

advancements, and capital accumulation. This virtuous cycle leads to sustained economic 

growth and higher living standards. Conversely, peripheral countries, suffering from 

unfavourable terms of trade, face constraints on growth. Lower profit rates limit their 

ability to invest in productivity improvements and capital accumulation. This creates a 

vicious cycle of underdevelopment and economic stagnation.  

 



26 
 

The lack of convergence between rich and poor countries can be attributed to 

these dynamics. The central countries' ability to consistently achieve higher profit rates 

and lower organic compositions of capital through favourable terms of trade exacerbates 

the economic disparity. As a result, the peripheral countries struggle to catch up, 

perpetuating global inequality. 
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