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ABSTRACT 
 
Empirical observations from the British, Austrian, Hellenic, and the US manufacturing as well, confirmed a 
significant positive correlation among within- and between industry changes of the skill intensity. In 
addition to other verified findings, like the fact that the measured increases in the skill intensity appeared to 
be significantly stronger in the relatively less skill intensive industries, they led us to the conclusion that 
international competition gives rise to both, skill-biased changes of the country’s specialization structure 
and skill-biased changes of the technology as well. In order to simulate the empirical findings and to study 
the dynamic functioning of the labour market, we discussed an innovative theoretical scenario, which was 
focused on the factors defining relative labour demand in an open economy, after explaining endogenously 
the skill-biased technical changes. In the frame of the present paper we extend the theoretical analysis by 
introducing strict convex substitutional production technologies and letting capital being mobile 
internationally, beside to the mobility from one sector to the other. The theoretical implications are 
straightforward: The gap among domestic and international relative wages generates three parallel 
adjustments, international movement of capital, factor biased specialisation and technology adjustments, 
which in turn define real factor returns, implying specific effects on the distribution of income 
domestically.  
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Introduction 
 
If someone, not necessarily a non-economist, would like to use the knowledge that 
economists developed in order to get the picture regarding the distributional effects of 
globalisation tendencies on specific groups of population in specific regions, he would 
probably felt of founding himself in front of a great confusion, at least at the beginning of 
his effort. Various theoretical approaches building on each other, or even based on 
completely different assumptions and following contradictory courses, ‘multiplied’ by the 
explosively rising amount of empirical studies create a space of ideas, knowledge and 
experiences that is quite difficult to handle with.  
 
Nevertheless, this is not a paper written to criticise economics as such. It would be an 
action that violates our rational behaviour as economists. In fact, in order to laugh away 
any doubts on the significance and usefulness of everything that has been said or written 
regarding this theme, let us state the following: having a plentiful relevant literature, even 
with conflicting and sometimes paradoxical beliefs, confirms both, the interest for the 
specific question, as well as the fruitful theoretical discussion and empirical analysis. 
Regarding the first, it is obvious that questions on the distribution of wealth are of great 
interest for all individuals summing up in a society and this not only because of the 
conflicting interest of the classes. Opposite to the Pareto-inspired analysis that deals with 
both, the extend and the distribution of income, as being a result of the initial allocation 
of resources and the processes followed at the creation of wealth, distribution of income 
itself is definitive for the growth of the aggregate output produced. Ranjan (2001) brings 
the distribution of income to the centre of the discussion, as he recognises that, in an 
imperfect financial environment, reducing the bequest of the unskilled and making their 
descendants more prone to borrowing constraint has adverse effects on the country’s 
accumulation of skills and the growth perspectives. Murphy, Shleifer and Vishny (1989) 
on the other, draw attention to the great importance of the middle class for the 
industrialization process, as natural consumers of manufactured, massively produced 
goods. Regarding the second part of our ‘apology’ for the existence of various, partly 
quite controversial standpoints, we should not forget both: the extreme degree of 
complication of the question about the distributional effects of globalisation and the fact 
that any opinion becomes at the same time an instrument for the underlying conflict of 
interests at the level of actual economic policy. 
 
Yet, especially when we deal with questions that produce such abundant controversies 
and thinking, it comes often to a point, where we should draw a line and try to get an 
overview of what we have said as well as trace the path for the future debate. The present 
paper should be understood as an effort to contribute exactly to this exercise. Being 
moved by the various empirical findings and the interesting theoretical debates, we 
proceed firstly with a broad, simplified, but at the same time clarifying literature review. 
In the second part, we build on a model that focuses on the aspects that define relative 
labour demand in an open economy, after explaining endogenously the skill-biased 
technical changes (Zarotiadis, 2004b). We extend the theoretical analysis by introducing 
strict convex substitutional production technologies and letting capital being mobile 
internationally, beside to the mobility from one sector to the other. The theoretical 
implications are straightforward: The gap among domestic and international relative 
wages generates three parallel adjustments, international movement of capital, factor 

 1



biased specialisation and technology adjustments, which in turn define real factor returns, 
implying specific effects on the distribution of income domestically. Finally, we proceed 
to a review of empirical observations under the scope of the specific theoretical model, 
concluding on the importance of globalisation for the distribution of income. 
 
1. A Short Literature Review 
 
Speaking of income distribution in open economies, what we actually mean are the 
effects of an increasingly globalised economic environment on the process of wealth 
allocation and the patterns of inequality. Globalised in a sense that goods and services, at 
a final consumable form or even as intermediates, as well as factors of production 
become progressively internationally mobile. Peeters and De Vaal (2003) see the whole 
process of globalisation as the consequence of a broad, extensive decrease of the 
international transportation and communication costs. Apparently, our time is not a 
unique example. While discussing historically the patterns of convergence in relation to 
the process of globalisation, Williamson (1996) marks out two periods in the modern 
history: the late 19th century and the late 20th century. Beside to the trade in 
commodities, factor flows were quite, perhaps even more, significant for the occurrences: 
precisely the mass migration for the first and the capital movements in the second period! 
 
After defining the phenomenon that we would like to discuss let us now specify the 
questions of interest. To begin with, there are two ways of seeing the sharing of income 
in a globalised economic environment: interregional distribution among the different 
countries and continents and intraregional / interfactoral distribution among the various 
production factors, or to be more precise among the people holding those factors. In the 
frame of the present paper, we would like to focus on the second, although the two issues 
are highly interrelated. Consequently, the first question that we should ask is what 
happens to the relative factor returns within an open country. In the standard 2x2 
Heckscher/Ohlin approach, opening an economy will increase (decrease) the relative 
returns of the relative abundant (scarce) factor, via the adjustment of the prices of goods. 
The well-known magnification effect implies that there will be not only relative but also 
absolute changes of the same sign in the real returns of the factor prices. What does this 
mean for the patterns of inequality? It depends on the initial position of the relative 
abundant factor, which is not necessary underpaid in autarky. For instance, in the skill-
abundant North inequality will become more evident, as the already higher wage of the 
skilled employees will increase further. Otherwise, the South should experience the 
opposite, as the plentiful unskilled employees will face an increase in their rewards both, 
in relative and absolute terms1.  
 
Nevertheless, several studies showed2 a widening of the wage gap also in the developing 
world: during the 1980s, skill premium rose in countries of Latin America and East Asia. 
China experienced till the middle of 1990’s a sharp rise in inequality too, both, between 
and within urban and rural areas (Khan, 1999). UNCTAD (1997) demonstrates a 
generalized association of globalisation with increasing income inequality in several 
countries, both developed and developing. Inspired from these unconformities, theorists 
relaxed the standard assumptions of the neoclassical paradigm, in order to come closer to 
                                                           
1 The results hold even in a generalized case of m factors and n commodities, where m>n, yet with an 
interesting extension: as Ruffin (1981) and Jones (1985) showed, opposed to Rybczynski’s argument, that 
even small changes in factor endowments do affect local factor returns, independent of commodity prices. 
2 See Kaplinsky (2001), Feliciano (1995) and Robbins (1995), Wood (1997). 
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the reality. Milberg (1997) stresses the breakdown of Stolper Samuelson predictions 
outside the OECD. What do matters, he argues, are labour market institutions and 
employment growth. Bond (1986) introduces in his analysis the concept of 
‘entrepreneurial ability’. In fact what he does is introducing a third production factor, 
next to capital and labour, which is specific for the manufacturing sector that consists of 
heterogeneous firms. The most capable entrepreneurs will manage the largest and most 
efficient firms, implying thereby heterogeneity in the cost conditions, while those with 
less ability way either manage smaller marginal firms or become employees, depending 
on the wage rate. In a world governed by those assumptions, the commodities price effect 
on income distribution is not any more univocal. As increases of international price could 
lead to an inflow of less capable entrepreneurs, induced factor price changes become less 
clear. Mayer (1985) derives analogue outcomes by solving a model where factor, sharing 
the same name in different countries, do have differences in the ability of realizing 
certain productions activities. In a framework of qualitative heterogeneous production 
factors, free commodity trade does not necessarily lead to, neither observed, nor complete 
factor price equalization3.  
 
Deardorff (2001) manages to give rise to different theoretical implications, without 
moving off the standard model. In the frame of his modified Heckscher/Ohlin model with 
3 goods, 2 factors and two groups of countries that differ substantially in the relative 
factor abundance, globalizing of the commodities markets leads to factor price 
equalization, but only within each group of countries. Relative factor returns will never 
become the same between countries that ‘belong to different cones of diversification’. By 
letting commodities prices change in various combinations we can get relative factor 
returns moving in any direction in any country. Moreover, his analysis shows how 
growth in one group of countries may affect adversely either particular production 
factors, or even the real national income as a whole in the other group; a quite negative 
message that gives enough reasons for protectionist responses.   
 
Lying outside the classical paradigm of perfect competition and cleared markets, 
concepts and hypotheses that belong to a heterodox tradition give a quite different way of 
understanding the incidents. Brenner and Kaplinsky follow a traditional Marxist 
orientation, focusing on the conditions of excess supply, opposite to the scarcity assumed 
by mainstream economists4. For Brenner (1998) the problem has been over investment in 
fixed capital, excess supply and competition between old and new entrants. He sees in the 
present a fortuitous conjuncture whereby debt and rising share prices sustain an American 
consumer boom, which keeps the rest of the world economy going in a precarious way. 
Kaplinsky (2001), on the other, identifies excess supply of labour as the main 
development, specifically after the entrant of China, introducing the idea of 
“immiserizing growth for the living standards of all employees”. He combines different 
approaches in a world of growing labour force (Malthus), declining barriers to entry 
(Schumpeter), rapid technological change (Marx) and product markets, which do not 
clear at full employment (Lewis). The likely consequence of globalisation is to bid down 
the living standards of non-scarce factors throughout the world.  
 
                                                           
3 According to Mayer’s terminology, complete factor price equalization is when each factor’s pay in one 
country is the equal to what the same factor could receive in another country, while observed factor price 
equalization compares simply the actual prices of the same-name factors employed in different countries, 
even though they are not identical.  
4 See Williams (2001). 
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The whole set of the above differentiated approaches imply that the process of 
globalisation will deteriorate inequality, at least in some of the countries. For those who 
follow a classical inspired analysis, the worsening of inequality in some regions, namely 
the North, is more or less the price that has to be paid for the convergence of factor 
returns all around the world. Yet, even if relative and absolute real returns of some people 
fall, efficiently designed and applied redistribution mechanisms could take them up to a 
better position, presuming that the rest production factors experienced a higher absolute 
gain in their revenues. This brings us to our second question of interest, namely 
worsening of inequality in a growing or not economic environment? Standard trade 
theory points out the positive effects of reducing the barriers of protectionism. Efficient 
reallocation of production activities across the regions increases the real output of all 
countries that participate, regardless their initial position. Krueger (1997) is pretty much 
convinced of the improvement in living standards in developing countries, a ‘fact’ that 
ranks among the most important economic success stories since the Second World War. 
According to her view, “…in contrast to the “import substitution” that was the main 
intention in 1950’s and 60’s, today it is widely accepted that growth prospects for 
developing countries are greatly enhanced through an outer-oriented trade regime and 
fairly uniform incentives (primarily through the exchange rate) for production across 
exporting and import-competing goods. Liberalization of trade and payments is crucial 
for both industrialization and economic development. There is no question of “going 
back” to the earlier thinking and understanding of the process”5. 
 
Yet, the picture that we get from several empirical contributions is not necessarily the 
same as the one above. According to data presented by Streeten (1998) there was a steady 
decline in growth rates in several countries in the three decades after 1960, particularly 
for the OECD. As Rodriguez and Rodrik (1999) brought up, econometric studies 
focusing on the same period also show no robust relationship between growth and 
openness. East and South East Asia provides an exceptional case, however the crash in 
the late 1990’s suggests that even here the growth record of globalisation was not as 
impressive as generally assumed. With respect to absolute standards of living, Kaplinsky 
(2001) reports that between 1987 and 1998, a period of growing global integration, the 
number of people living below the poverty line remained almost unchanged. Moreover, it 
increased significantly in some regions, notably South Asia, sub-Saharan Africa, Europe 
and Central Asia6. 
 
In perfect analogy to the empirical disagreements, theoretical analysis comprises a variety 
of approaches, violating Krueger’s wishful thinking of not “going back” to the earlier 
thinking and understanding of the process. Burgstaller (1985) pulled together two well 
known theoretical efforts: Lewis’s (1954) model of surplus labour at a fixed real wage in 
the South and full employment at a variable real wage in the North and Emmanuel’s 
(1972) study of international profit rate equalization in the face of persistent real wage 
differences between the two regions. In the frame of a Ricardian world economy with 
interregionally fully mobile capital, the long-run effects from a technological progress in 
the South depend dramatically on the price elasticity of world demand for Southern 
goods. If this is price inelastic, Southern terms of trade will deteriorate over-
proportionately to the labour productivity, setting in motion a process of ‘wage fund 

                                                           
5 See Krueger 1997, pp. 1. 
6 Kaplinsky bases his conclusions on data from the World Bank: Poverty Reduction and the World Bank, 
1996; Global Economic Prospects and the Developing Countries 2000. 
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decumulation’ that results in a cumulative contraction of the Southern Economy. The 
affinity to Bhagwati’s ‘immiserizing growth’ is apparent. 
 
Ocampo and Taylor (1998) provide us with a useful theoretical review, as they try to 
focus on the limitations of pro-current and pro-capital liberalization arguments. They 
criticise what standard theory says about the determinants and outcomes of trade flows, 
both at the micro- and macroeconomic level and they move on with a simple dynamic 
framework that incorporates exchange rates and money supply: In the traditional 
approach Say’s Law assumption assures that local resources can be deployed to produce 
something and balanced trade assures it will find an external market. Therefore, economy 
will adjust almost ‘costless’ to the new conditions induced by, lets say, a reduction of 
import protection. But if resources are not automatically fully employed or, if the country 
in question can borrow abroad, income as well as substitution effects from both, trade 
liberalization and exchange rate changes, matter, being associated with output losses and 
wider trade deficit. The derived scenario fits well to cases of massive capital outflow, 
devaluation and stagflation in developing countries, with Mexico in 1994 and East Asia 
in 1997 being the most striking recent examples. Promoting import substituting industries 
could be desirable on growth grounds, if policy tools can be deployed to push import 
substitution into export promotion. Especially when the economy is overloaded with 
immature producing units, their transformation into exporters cannot be succeeded by 
wide-scale import liberalization, even when the last is combined with devaluation. 
Incentives contingent on successful penetration of foreign markets may be needed to 
make “infant export industries” reach maturity.  
 
Things become even more complicated when cases of ‘circular causation’ are introduced. 
Theoretical scenarios that point out the influence of inequality on the growth perspectives 
of a region, either because of the importance of the consuming middle class for the 
industrialization process (Murphy et.al., 1989), or due to credit markets imperfections 
and the linked investments in human capital (Galor and Zeira, 1993 and Ranjan, 2001), 
provide additional explanations for the persistent differences in per capita output across 
countries. 
 
Speaking of skill upgrading and technical change takes us to the last question that we 
would like to follow within this introductory literature review. Since the beginning of the 
1990s, the discussion about the steady worsening of employment perspectives for the 
unskilled workers intensified7. Recently the debate concentrated on the demand side 
explanations, as both relative wages and employment perspectives moved in favour of the 
skilled employees, with international trade and technology's evolution being the two main 
competitive arguments. Leamer (2000) and others reject the correctness of ‘factor content 
of trade’ estimations, as they claim that the importance lies on marginal price effects, 
while the volume of exports and imports is irrelevant. On the other side, Deardorff (2000) 
restates the question that this type of empirical calculations tries to answer, clarifying a 
methodological misunderstanding8. Krugman (2000) sheds also light on the reasons for 
why a factor biased technical change does affect factor prices. Whenever such change 
                                                           
7 Murphy and Welch (1992), for example, set off the significance of the ageing of the baby boom and the 
consequent relative decline in the number of college graduates. Others focused on structural changes in 
labor markets, such as the weakening of the unions and the relaxing of minimum wage regulations 
(Blackburn, Bloom and Freeman 1990). 
8 Nevertheless, there are several reasons for the estimations of hose estimations to be downward biased. 
Wood (1998) mentions three different sources of underestimation. 
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takes place in a non-small open economy and/or technical changes spread out all over the 
world (according to the basic Heckscher Ohlin assumption of identical technologies), 
factor bias is of decisive importance for the relative and absolute real factor returns9. 
 
Yet the question about the role of technical change in an open economy goes beyond 
the above mentioned. Even if we consider the outlined debate as closed and we accept the 
comparatively much higher significance of technical changes, two further enquiries 
remain open: First, is there perhaps any casual relation among factor bias character of 
technological adjustments and globalisation tendencies? Empirical observations 
(Zarotiadis 2004a) and theoretical consideration10 imply that there should be one. 
Secondly, regardless which the underlying reason is, technical changes or output price 
changes, the caused alterations of relative factor returns should be accompanied by 
opposite directed within- and between-industry adjustments of the economy’s factor use 
intensity11. If not, and supposing, as the standard approach does, that factor supply is 
inelastic, factor markets will stay in excess demand. Limited by the full employment 
condition, we have therefore significant difficulties in explaining the simultaneous 
appearance of a rising skill-premium, specialization tendencies toward the skill intensifier 
productions and a generalized increase of skill intensity within almost all branches12. 
 
2. The Theoretical Model  
 
In the previous paragraphs we tried to get a general idea over the controversies by 
focusing on three main questions: what defines relative and absolute real factor returns in 
an open economy, how affects globalisation the overall prospects of growth and what is 
the role of technical changes. We took off the key issues, where our theoretical analysis 
of the following pages should focus. Issues that will partly force us to draw away the 
standard argumentation. The main problem with heterodox ideas is not the logical 
inaccuracy, but their inconsistency with the way of thinking in the mainstream 
economics. The case of the ‘good ideas’ that made what Krugman (1999) calls ‘high 
development theory’ is a suitable example. They have been initially ignored, as they did 
not fit in the basic assumptions of perfect competition and constant returns. Yet, since the 
role of increasing returns and circular causation has been ‘legitimized’, previously 
heterodox ideas arrested again everybody’s attention. In a perfect conformity to the 
above, Deardorff (2002) attempts to identify several alternative theoretical frameworks, 
within which some of the heterodox criticism of Anti-Global analysts may be understood, 
with the ultimate aim of extracting testable implications that differ from standard models.  
 
In the following, we will present an innovative theoretical framework, which builds on 
the principle of comparative advantage, but introduces at the same time various atypical 
hypothesis, mainly on the production side. First, we will be dealing with a less formal 
version of the model. Our main interest will be to demonstrate how new aspects are 
incorporated within the framework and to show what it means for the behaviour and the 
interrelations of the variable in question. In the subsequent mathematical appendix, one 
can found more exact results. 
                                                           
9 This theoretical argumentation stands out against the view that factor biased technical change functions 
pretty much like a change of relative abundance, affecting only the relative output of the different 
industries.  
10 See Acemoglu (1998) and Wood (1994), pages 158-162 & 277-279. 
11 See the theoretical discussion Zarotiadis (2004b). 
12 See Francois and Nelson, 1998, pp. 1491 and Berman, Bound and Griliches 1994, pp. 380ff. 
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2.1 Distribution of income in a closed economy  
 
Production 
 
The first atypical features in our theoretical discussion are the assumptions concerning 
the production factors. We distinguish among production factors and means of 
production. The first stands for things or services that can produce, like human labour, 
land, energy etc. Production factors do produce by using specific means of production: 
fertilizers, machines and appliances, knowledge etc13.  
 
Capital, on the other hand, is as pseudo-production factor: in fact it is not ‘producing’! 
What it does is ‘providing’ the means of production and ‘employing’ the authentic 
production factors according to the valid production technology. Now, substitutability is 
only plausible among the latest. With technology being given, one could think of being 
able to substitute the authentic production factors with each other. In order to generate a 
given amount of output, he/she could use various combinations of land, labour and 
energy. Yet, it is less reasonable for instance to think of substituting capital for labour. 
What we do, when we increase the capital- and reduce the labour-intensity, is simply 
changing the valid production technology. In other words we increase the productivity of 
production factors, often disproportionally as we will see later, by providing them better 
and more efficient means of production. For given amount of invested capital the needed 
amount of production factors is reasonably less! Now, in order to laugh away any worry 
of de-authorizing returns on capital, notice that the above discussion does not lessen the 
role of capital in the production process. Quite the opposite: it provides exactly the 
significant key role that capital plays in the frame of our economic system: although it is 
not directly producing, at the same time it is absolutely essential!  
 
Moving on to the actual model, we assume two production factors, skilled (S) and 
unskilled (U) labour, producing in each country the output of two industries according to 
a neoclassical production technology with constant returns to scale, diminishing marginal 
factor returns and INADA conditions being valid:  
 
1. Yi = f (Si, Ui) , where i=1,2 
 
Regarding the production technology, we also assume that industry 1 is throughout 
relatively skill-intensive, compared to industry 214. 
 
In accordance to the above, capital does not appear in the production function of the two 
hypothetical industries. Yet, although capital is not producing, output can be produced, 
only if capital is being invested in the specific industry, providing the means of 
production according to the latest technology, and deciding to employ the two authentic 
production factors, skilled and unskilled labour. Technically, we can build this aspect into 
the model by defining a positive monotone capital-output relationship in both industries. 
The following diagram gives an example of what we mean15. Linearly allocated capital is 
                                                           
13 For instance, parameters α and β in the Cobb Douglas are an expression for the existence of means that 
affect the ability of the factors that we use to produce. 
14 In other words, we do not allow factor intensity reversals. 
15 As we will see in the appendix, one way to reproduce figure 1is if we define, ln(Ki)=(Yj/Yi)lnm +lnYi, 
where i,j=1,2 and i≠j. 
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strictly related to the different combinations of output, reflected on the points of the 
curved production possibilities frontier. For each combination of output, with production 
factors being fully employed, there is a unique allocation of the whole capital-endowment 
that needs to occur. 
 

 
 
Factor markets 
 
We assume perfectly competitive labour markets, with labour being intersectorally 
mobile and with exogenously given, fully inelastic labour supply, Ls and Lu 
respectively16. For any given combination of output Y1 and Y2, there is a unique relative 
wage ω* = ws/wu that clears both labour markets at the same time17. As we move from the 
left to the right on the red surface of the production possibilities frontier in figure 1, ω* 
increases generating within industry changes of the factor intensities toward the unskilled 
employees, in order to offset the disequilibrium created by the increase (fall) of K1 (K2) 
that brought a raising Y1/Y2. In other words, relative price P1/P2 and ω* move in the same 
direction. 
 
Consumer tastes and goods prices 
 
We suppose a neo-classical utility function with no cross prices elasticities for simplicity. 
As in the standard textbooks, the point where production possibilities curve is adjacent to 
an indifference curve, defined by the utility function, illustrates the equilibrium of the 
good markets and defines precisely the relative price of the two goods P1/P2 and the 
clearing relative wage for the two types of labour ω*. Furthermore, it determines the 
respective allocation of capital between the two industries, as we saw in the figure. 
 

                                                           
16 Both labour demands, for skilled and unskilled employees, are homogenous of degree zero with respect 
to the set of wages. Proportionate changes of ws and wu leave S and U unaffected. 
17 At that stage we are not able yet to define the exact level of wages for skilled or unskilled employees, but 
only the ratio of them. As we will see in the following, this is because the well-known non-profit condition 
from the standard theoretical model does not provide us with a nxn system of equations. Prices are not only 
the sum of the salaries for the authentic production factors, but they contain also the revenues for the 
pseudo production factor.  
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Capital profits 
 
Recall that the role of the pseudo-production factor is not actually producing; capital is 
invested in different industries, being transformed in means of production. It tries to 
explore its own investment, as much as possible, by employing authentic production 
factors. Profits per unit of output in each industry can be easily defined as price minus 
unit (labour) costs. The later can be expressed as a function of wages18: 
 
2.  πi = Pi – ULCi(ws, wu), for i=1,2  
 
As we suppose that capital is intersectorally mobile, π1 = π2 = π is the condition for not 
having any incentives to move from one industry to the other. This is the second atypical 
feature, as equal-profit-condition replaces the standard set of non-profit-conditions. 
Having in mind the clearing relative wage ω* = ws/wu, provided by the labour markets, 
equations ‘2’ establish a 2x2 system that strictly defines π, ws and wu. The meaning 
behind this is straightforward: Given the fact that the two industries differ in the relative 
factor intensity, (in our case we said that industry 1 is skill intensive), changes of wu and 
ws will affect in the same direction but disproportionately the profits attained in each 
industry. For any given set of goods prices that determines, as we showed above, a 
specific combination of Yi and Ki, absolute wages should be defined accordingly, in order 
to ensure that the profits attained are equal among all industries.  
  

 
 
Figure 2 offers a graphical depiction of the two profit equations, with πi being a monotone 
decreasing function of ws. In the picture, the slope of profit curve for industry 1 is always 
greater than the one of π2-curve19. The picture provides us with an instrument to search 
for the distributional effects of specific incidents.  

                                                           
18 Profits should be homogenous of degree one with respect to prices and labour costs.  
19 For this to be the case ω has to be greater than a critical value that is a function of the parameters 
defining the factor intensities of the production function. As one can see in the appendix, in case of Cobb-
Douglas CRS production function, the critical requirement is:  
ln(ω) > [(1-α)ln(1-α)+αln(α)-(1-β)ln(1-β)-βln(β)]/(α-β) 
Notice that if this is valid also the slope of π1-curve will still be steeper, even after putting on the horizontal 
axis wu. 
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Suppose for instance an increase of the price of the first good. Y1 and K1 (Y2 and K2) will 
increase (fall) generating upwards adjustments of ω* and downward shifts of P2. The blue 
curve will move rightwards because of the changes of P1 and ω* 20. The new position of 
the red curve however is not so clear: the downward adjustments of P2 drive it leftwards, 
but the increase of ω* does the opposite, pushing it to the right. Let us assume that the 
positive effect of ω* on the red curve is not considerably strong, so that the picture is the 
one given in figure 2: namely economy will reach the new crossing point A’, π will fall 
and ws will increase. Having in mind that ω* = ws/wu rose too, wu will either fall or 
increase, but this increase must be proportionately weaker than the one of ws. The 
stronger the increase of ω* has been, the more likely it is that wu will fall. The figure 
show us a case where skilled employees gained both, against the other production factors 
and the pseudo-factor as well, while solving the model, as we do in the appendix will 
provide us with conditions for evaluating what happens among capital and unskilled 
employees.  
 
Oppositely, imagine now an increase of the price of the second good. Analogously ω* 
will decrease and P1 will also adjust downward. The blue curve will move leftwards 
because of the decrease of P1 and ω*. Again the new position of the blue curve is not so 
clear: the increase of P2 drives it rightwards, but the downward adjustment of ω* does the 
opposite. If the negative effect of ω* on the red curve is not considerably strong, π will 
raise and ws will fall. (In terms of figure 2 economy will move from A’ to A.) Having in 
mind that ω* = ws/wu felt too, wu will either raise or fall, but this fall must be 
proportionately weaker than the one of ws. The stronger the decrease of ω* has been, the 
more likely it is that wu will raise. The figure again show us a case where skilled 
employees lost both, against the other production factors and the pseudo-factor as well, 
while solving the model, as we do in the appendix will provide us with exact conditions 
for evaluating what happens among capital and the two production factors, skilled and 
unskilled employees. 
 
The above specifications completes the closed economy case: clearing conditions for 
good and factor markets defines endogenously the equilibrium allocation of capital 
among the two industries, the economy-wide attained profit and the equilibrium wages of 
skilled and unskilled employees, for given technology, supply of labour and consumer 
tastes. Notice that despite some heterodox assumptions, we still have a unique-
equilibrium framework; at least for the case of a closed economy with no market 
imperfections and with all price mechanisms being free to operate. This framework 
enables us to determine the effect of any change in the exogenous parameters on the 
distributional patterns among the pseudo- and the authentic factors of production.  
 
2.2 Distribution of income in an open economy with internationally mobile capital 
 
Things change however, when we consider a small open economy, as in the classical 
paradigm. The first we can think is that goods prices will be determined exogenously, 
according to the global market forces. In figure 3 for instance, international price of good 
1 (2) is higher than the domestic clearing price in autarky. Y1 and Y2 as well as K1 and K2 
will adjust accordingly: K1 will increase and K2 will fall. Economy would move to point 
A’ and for labour markets being cleared the relative wage should also increase ω**>ω*. 
                                                           
20 See in the appendix that ∂πi(ws)/∂ Pi > 0 and ∂πi(ws)/∂ω* > 0. (The opposite sign holds for ∂πi(wu)/∂ω.) 
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Our country participates in the international exchange of goods. Thereby it consumes the 
C’ consumption bundle, experiencing an overall increase of wealth. 
 

 
 
So far so good, but globalisation does not only apply in the good markets. The 
globalization of capital is at least of a similar importance21. Allowing capital to move 
internationally implies an analogue conclusion: also π will be defined exogenously22. In 
that case, the equal profit condition gives us an exact solution for absolute ws and wu and 
thereby for relative wage: let’s say ω’. But, ω’ does not necessarily agree with the relative 
wage that we would like to have in order to clear the labour market, when we produce at 
point Α’. According to the particular specifications, full employment of skilled and 
unskilled employees is simply a non-feasible situation. Putting it in a different way, the 
wages that result, as the intersectoral and international movement of capital settles down, 
are not necessarily the wages that would clear labour market, given the particular 
allocation of capital. Domestic economy will stabilize at a non-clearing equilibrium, 
because two of its adjustment mechanisms, namely goods prices and profits of the 
pseudo-factor, will remain rigid due to global externalities.  
 
Moreover, the relation among the equal-rate of profit that we would like to have in order 
to clear the labour markets, π**, and the one provided by the global capital mobility, π’ 
affects also the direction of the inequality: ω’<>ω**. Suppose for instance that π’>π**, 
then ω’will be greater than ω**. In that case, for given international prices of good 1 and 
2, which means a given allocation of capital among the two industries, skill intensity of 
both industries will be to low. In other words, there will be an excess supply of skilled 
and an excess demand for unskilled employees. In terms of figure 3, capital, allocated as 
given, will produce the certain ratio of output Y’1/Y’2, but with a factor intensity that is 
not the appropriate for using all the production factors. The combined output will be 
somewhere on the line connecting point A’ and zero, but inside the production 

                                                           
21 Notice the following discrepancy: we assume that labour moves only intersectorally, while capital moves 
everywhere. It is reflecting the reality but at the same time it is of great importance for the following 
analysis. 
22 As we discuss the case of a small economy, no out- or inflow of capital in that country will affect π. 
Therefore, the country has either to adjust completely, or it will experience a complete absence of capital. 
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possibilities frontier. If this point will be A’’, then negative effects of trade (causing 
unemployment) will simply outbalance the positive effects, derived from a more efficient 
allocation of resources in the frame of a globalized economy! If the point will be even 
lower, net trade effect could be also negative.  
 
2.3 Endogenous skill-biased technical adjustments  
 
Empirical observations, like the significantly positive correlated annual within- and 
between-industry adjustments of the factors intensity, or the fact that the industries that 
experienced a much stronger intensification towards the use of skills are those being 
using comparatively more unskilled employees23, together with theoretical contributions 
question the ‘naturally given’ skill biased character of technological development24.  
 
Based on that, we developed in Zarotiadis 2004b a theoretical argumentation that 
explains technology’s factor biased as an endogenous variable. The scenario goes as 
follow: First, assuming international identical technologies, we can suppose that 
innovations, concerning the production process, spread automatically around the world 
and can be perfectly established in all other regions25. Furthermore, firms are completely 
aware of this fact. The importance of this assumption is straightforward. If everyone, who 
wants to innovate, knows that the foreign competitors will adopt this new technical 
development immediately, he/she will try to introduce new technologies that are at least 
as efficient as the latest, but at the same time change the input mix in favour of the 
factors, where he/she has a comparative advantage. Imagine now a change of foreign 
relative wage that affects global goods prices. Domestic investors have an additional 
reaction possibility beside to moving to the industry that became more profitable; they 
can concentrate some of their resources in order to improve the efficiency of their 
production and to regain a part of their missing profits. Recall now the above mentioned: 
as the anticipate the fact, that technical changes will be applied sooner or later by all 
competitors, beside the improvement of production’s efficiency, they will attempt to 
reduce the relative use of the factor that turn out to be globally cheaper!  
 
In the model produced in Zarotiadis 2004b, we introduced the above scenario in a 
framework similar, regarding the structure, to the one discussed in the previous 
paragraphs, but with the difference of using linear limitational instead of the strict convex 
substitutional production technologies that we applied here. By bringing in the 
endogenous definition of skill-biased technical changes, the picture derived in the prior 
sections become even more interesting and contradictory. Capitals third option for 
reacting to the changing international conditions, beside to the intersectoral/international 
movements, is changing the technology applied in the industry where it operates. 
 
Introducing the whole analysis in the present version will affect adversely the 
functionality of the paper. Therefore, once again, we refer to the subsequent 
mathematical appendix. What we can do here is simply recapitulating the effects of 
endogenizing technology’s skill biased character on the behaviour of our theoretical 
                                                           
23 See in Zarotiadis, 2004a. 
24 See in Acemoglu, 1998.  
25 There are considerations about the limited ability of developing countries, in adopting the latest technical 
developments of the North. An interesting argument for this is the lack of human capital resources. 
According to another reasoning, companies learn more from the experience of other domestic producers 
than from firms located abroad (see in P.K. Bardham, 1970). 
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framework: Parameters that describe factor intensity of each industry (like α and β if we 
use a standard Cobb Douglas setting) will be defined as a function of foreign factor costs. 
Those parameters however determine at the same time the picture of the curves used in 
the above graphical analysis and, thereby, the derived solution for the returns of domestic 
pseudo- and the authentic factors of production. 
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