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ABSTRACT
What Determines the Share of Labour in National Income?
A Cross-Country Analysis
Recent evidence on functional income distribution suggests that the shares of capital and
labour in national income vary considerably both over time and across countries. Specifically,
there seems to be a general reduction in the labour share around the world, in particular from
the mid-1980s onwards. Using fixed effects regression methods on a panel dataset covering
89 countries – both developing and developed – over the period 1970-2009, this study
examines the mechanisms underlying the variability in the labour share. In particular, it
focuses on the relationships between the labour share and measures of international trade
and technological change. The results are robust across different specifications, for yearly
data as well as 3- and 5-year averages, and after performing instrumental variable
estimation. They suggest that trade openness and technological innovation have a positive
and significant effect on the labour share. However, Foreign Direct Investments inflows and
mechanisation seem to be negative drivers. Moreover, other factors, such as the level of
economic development, education, and the strength of the regulations in the labour market,
seem to also significantly influence functional distribution of income.
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1. Introduction
Functional income distribution has been put aside from the agenda of economic research for a
long time. However, in recent years, a renewed interest has developed around it (Atkinson,
2009; Bentolila & Saint-Paul, 2003; Daudey & Garcia-Penalosa, 2007; Gollin, 2002;
Krueger, 1999). In particular, a few studies documenting the recent decline of the labour
share of income in advanced economies have captured the attention of policy discussions
(Ben Bernanke and Robert Reich have frequently drawn interest to it), international
organisations (EC, 2007; ILO, 2008; IMF, 2007) and the press (Bond & Harding, 2011). The
concern has become major with the wake and upsurge of the recent global economic crisis,
and many of the industrialised countries experiencing millions of jobs losses and
unemployment rates at their all-time high (Smeeding & Thompson, 2010).
How can we explain these trends? What are the mechanisms which influence employment,
wages and the labour share? Although there is no agreed theoretical framework on the
determinants of functional distribution of income, a few possible explanations can be
considered. In particular, recent studies have focused on the channels related to international
trade and technological progress (Bentolila & Saint-Paul, 2003; Ellis & Smith, 2007;
Guscina, 2006; Harrison, 2002).
As documented by a vast theoretical and empirical literature (Dollar & Kraay, 2001),
globalisation raises the level of income and fosters the entire national economy, improving
living standards for the whole population. However, its specific effect on labour is
controversial, given that not all groups of the society are able to take advantage of its
benefits. In industrialised economies, trade with low income countries has been held
responsible for the increase in wage differentials (experienced, for example, in Anglo-Saxon
countries) and the decline of employment among low-skilled workers (in Continental
Europe). In developing countries, instead, major concerns have been related to the quality of
the jobs: trade is suspected to destroy “good” jobs in previously protected sectors while
creating “bad” jobs in exporting industries (Ghose, 2003). According to these views, the
growth of international trade has brought little benefits to workers worldwide. Yet, none of
this is empirically well established (Freeman, 2003).
In the last couple of decades, many scholars have devoted extensive research efforts to
understanding the consequences of trade liberalisation on income distribution (Harrison,
McLaren, & McMillan, 2011; Robbins, 1996; Sen, 2001; Wood, 1994). However, they have
mainly focused on personal income distribution and wage inequality. To our knowledge, only
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a very limited number of studies have attempted assessing the impact of globalisation on the
labour share (EC, 2007; Guscina, 2006; Harrison, 2002; IMF, 2007).
Moreover, to a great number of economists (Acemoglu, 2002; Bentolila & Saint-Paul, 2003)
technological change seems to be a more plausible explanation. They argue that, since the
early 1980s, technological progress has become capital-augmenting, rather than labouraugmenting (as it was in the post-war era), and it has consequently boosted the returns to
capital while depressing the returns to labour (IMF, 2001).

In conclusion, the debate is not yet resolved. In particular on developing countries, the
literature is scarce and the evidence very ambiguous (Sen, 2001). This study intends to shed
some light on the discussion and give an evaluation of the impact of international trade and
technological change on functional income distribution.

The paper proceeds as follows. In sections 2 and 3 we discuss the literature on the
determinants of functional income distribution. Section 4 explains the empirical specification
and the data. Section 5 shows some descriptive statistics. Section 6 presents and discusses the
results for yearly data as well as 3- and 5- year averaged data. Sections 7 and 8 show some
robustness checks (several choices of alternative variables and interactions, as well as
instrumental variable estimation). Finally, concluding remarks are derived in section 9.

2. International trade, technological change and labour. The literature
2.1 Mainstream theory of international trade and income distribution
Mainstream trade theory allows for the treatment of issues on functional income distribution.
According to Heckscher and Ohlin’s (H-O) general equilibrium model of trade between two
countries with two factors of production and two goods (Ohlin, 1933), comparative advantage
depends on the countries’ differences in their relative abundance of factors: they will export
goods whose production is intensive in the factor they are abundantly endowed. The H-O
theory leads to the factor-price equalisation (Samuelson, 1948) theorem 1 and the StolperSamuelson (Stolper & Samuelson, 1941) theorem 2. Trade-induced relative changes in
product prices drive relative changes in factor prices: an increase in the price of the goods
which are exported generates an increase in the real returns to the factor used intensively in
the production of the goods, and a reduction in the returns to the other factor. Consequently,
1
2

According to which trade would lead to the equalisation of the relative prices of the traded goods.
Stating that international trade fully determines national factor prices, equal to average costs.
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owners of a country’s abundant factor would gain from international trade, while owners of a
country’s scarce factor would lose. Labour-abundant developing countries have comparative
advantage and will specialise in the production of labour-intensive goods, and vice versa
capital-abundant industrialised countries in the production of capital-intensive goods 3.
Therefore, in developing countries, trade specialisation should benefit labour income,
increasing wages (or employment, when there is a big stock of labour surplus) and the labour
share. Instead, in industrialised countries, trade should reduce wages (or increase
unemployment, when wages are artificially fixed) and boost relative incomes from capital 4.
Despite this framework has been widely accepted in the literature, many criticisms have been
levelled against it, concerning its very restrictive set of assumptions (Bhagwati, 1994). The
predictions hold in perfect internal competition of both goods and factor markets, with full
employment of the resources and no barriers to trade (or natural barriers, such as
transportation costs). The economies have the same tastes and therefore identical relative
demands for the goods when faced with the same relative prices. Trading countries produce
homogenous and perfectly substitutable products in the same industry, with identical
technologies of production 5 and constant returns to scale. There is perfect and costless
mobility of factors within the countries, among the different industries, and perfect
immobility of factors of production between the two countries. Finally, the framework relies
on the assumption that traded goods are primarily final goods.
Several empirical studies have rejected the predictions of the H-O theory, identifying
contrary results. Ambiguous outcomes have also been found by those who have tried to
produce more realistic versions of the model, relaxing one or more assumptions.
In particular, instead of defining factor abundance in a global sense, Melvin (1968)
introduces the concept of ‘cones of diversification’ (Davis, 1996). Wide divergences in
relative factor endowments may preclude factor price equalisation for the world as a whole. It
is therefore necessary to consider the relative position of a given country compared to the
other countries within the same “cone”. Trade patterns for each country will vary according
to their relative factor abundance inside the cone. Therefore, the distributional consequences
may be opposite for countries within the same cone of diversification.
3

Empirical evidence supports this pattern of specialisation, though developing countries have seen an increase
in the capital intensity of their exports over time (Ghose 2003).
4
Standard trade theory and the H-O framework are also held responsible for the rise in income inequality
(personal distribution of income) in industrialised countries. The mechanism is very similar, if we consider the
two factors of production to be low-skilled and high-skilled labour.
5
This simplification rules out many situations when trade is about acquiring access to products which are
otherwise unavailable.
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Another objection to the use of the H-O theory in relation to trade between developed and
developing countries derives from a model proposed by Feenstra and Hanson (1996), where
goods are ordered in a continuum corresponding to the different levels of factor intensity.
Some products could be labour-intensive from a developed country’s point of view, but
capital-intensive from an emerging country’s perspective. Finally, another possible extension
of the H-O theory is provided by 3-factor models, which include also land among the factors
of production, together with capital and labour (Leamer, 1987; Wood, 2002) 6.
On an empirical level, many studies have tried to test the H-O model and its consequences on
wage inequality (Burtless, 1995; Cline, 1997; Harrison, et al., 2011; Krugman, 2008;
Lawrence, 2008; Richardson, 1995; Robbins, 1996; Slaughter, 1999). However, not much has
been done on functional income distribution.

2.2 International trade and functional income distribution: other mechanisms
Other theoretical frameworks explain alternative ways international trade may affect the
labour share. They are particularly interesting because they do not consider only North-South
trade 7, as the H-O model, but all types of trade, regardless of the economic structure and the
identity of their trade partners.
On one side, we can put the focus on product markets. The intensified competition originated
by international trade may decrease mark-ups of prices and profits over wages. Kalecki’s
theory of distribution (1938) claims that the greater the degree of monopoly the higher the
mark-up. A rising degree of monopoly over time would lead to real wages growing more
slowly than productivity and a rising capital share; on the contrary, increased competition
derived from the opening up of product markets to international trade would increase the
labour share (Azmat, Manning, & Reenen, 2011).
Moreover, workers may be better off because of the positive effects from enhanced trade and
productivity (Lewer & Berg, 2003), which may lead to a substantial increase in the
economy’s income. Moreover, especially in the South, the stimulus in export growth
following the process of liberalisation may ease the “foreign exchange constraint” and
consequently promote growth of the manufacturing sector as a whole (Ghose, 2000),
contributing to overall economic growth, increase in labour demand and creation of higher
levels of employment across all industries.

6
7

Or distinguish between the different qualities of labour (skilled and unskilled labour).
Which, as many economists argue, still accounts for a small portion of overall trade flows.
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On the other side, there is the claim that globalisation adversely affects the relative
bargaining position of labour. Rodrik (1997) and Slaughter (1999) argue that reduced barriers
to trade accentuate the asymmetries between groups that can cross international borders
(owners of capital and a few highly skilled workers) and those who cannot (the greater
majority of workers). Globalisation makes the demand for workers’ services flatter and more
elastic, because they are more easily substitutable with the services of other people across
national boundaries. Their bargaining power will be consequently reduced, as well as their
wages 8. A few empirical studies have indeed found a negative correlation between trade and
labour share of income (Guscina, 2006; Harrison, 2002; Jaumotte & Tytell, 2007; Jayadev,
2007), especially in industrialised countries.
Finally, as already mentioned, the recent processes of outsourcing, off-shoring and two-way
trade in the production process have considerably modified the traditional mechanisms. The
effects are controversial. One hypothesis is that, when firms reallocate capital to other
countries for production, they outsource labour intensive production to countries with lower
wages and consequently decrease domestic demand of labour and the labour share (Jayadev,
2007). Another hypothesis, instead, is that, when companies in industrialised economies offshore some of their activities to the South, developing countries would take over only labourintensive portions of skilled-intensive industries (Krugman, 2008), so no substantial change
occurs in the pattern of trade and specialisation of developed and developing economies
suggested by mainstream theory. Finally, a third hypothesis (Grossman & Rossi-Hansberg,
2008) is that off-shoring and trade in intermediates are Pareto-improving phenomena,
generating productivity-enhancing effects for domestic labour, accelerating innovation and
improving welfare.
In conclusion, there is no established theoretical framework on the effects of trade on income
distribution. To a great number of scholars working on personal income distribution, skillbiased technological change seems to be a more plausible explanation for the reduction of
low-skilled wages around the world (Acemoglu, 2002; Berman & Machin, 2000; Wood,
1994, 1995). In relation to functional income distribution, we may be in the presence of some
form of “capital-biased technological change”. The H-O assumption of homogenous
production functions can be released to allow for international openness to facilitate
technology diffusion from high-income to low-income countries. This may occur through two
8

For example, given that fixed costs of relocating or investing abroad are much larger for workers than for
capital, managers gain more option for investing, both in terms of geographical location and of the content of
investment (Diwan, 2001; Jayadev, 2007). They may use the threat of delocalising their production plants to
keep down the level of wages.
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channels: first, the increase in international flows of capital may promote technological
upgrading (Acemoglu, 2002); second, firms may be able to acquire knowledge of
international best practice when exporting into foreign markets.
2.3 The effect of technological progress
Technological change and international trade are not independent of each other. On one side,
technological change may be trade-induced and innovation is a channel through which trade
affects income distribution (Dinopoulos & Segerstrom, 1999). On the other side, trade may
be actually determined by technology gaps (Blecker, 2003). In some industries, with no
standardised production processes, overall competitiveness is a result of technological
capabilities: it is the acquisition of technological capabilities, and not factor endowments, to
determine the impact of trade on labour.
It is generally argued (Bentolila & Saint-Paul, 2003; Guscina, 2006; Lawless & Whelan,
2011) that, since the early 1980s, technological change has become capital-augmenting,
rather than labour-augmenting (as it was traditionally in the post-war era). Consequently, it
has been the driving force behind the decline of the labour share around the world, especially
after the introduction of Information and Communication Technologies (ICTs) and other new
technologies (IMF, 2001). However, while machineries are generally substitutes to unskilled
labour, they are also complements to skilled labour. Moreover, the introduction of new
machines and new technology means extra-training and extra-learning for those people who
have to work with them, therefore, an increase in their levels of education and their labour
productivities (IMF, 2007). It is still not clear whether one or the other effect dominates and
what the overall impact on labour will be (Arpaia, Pérez, & Pichelmann, 2009).
A recent study (Ellis and Smith, 2007) has proposed the hypothesis that ongoing
technological progress and mechanisation, in particular in ICT-related capital goods, have
increased the rate of depreciation and obsolescence of capital goods, putting firms in a
stronger bargaining position compared to the labour force. Machines are costly to install.
However, because of their very fast rate of innovation, firms decide to change them very
frequently: once they are obsolete, they are discarded. Given that production takes place by
matching machinery capital with workers, workers are often too expensive compared to the
low productivity of the old machines they are working with. So, changes in employment
levels are necessary to make best use of the new technology. Consequently, firms are in a
much stronger bargaining position relative to workers and the labour share will decline.
Computerisation and mechanisation are mainly associated to one type of technological
progress, which leads to the reduction in the number of units of labour required. There is also
7

another form of technological change, more related to the creation of innovation than the
introduction of machineries, which generally boosts productivity and competition in the
product markets, and which generates positive effects on employment and labour demand.
Innovation may therefore lead to a considerable increase in the overall economy’s income, as
well as in the labour share. Moreover, given the recent growth in the rate of innovation in
ICT technologies, this process may have accelerated in recent years.

3. Other determinants of the labour share
3.1 Economic development
In their two-sector models, Lewis (1955), Kravis (1959) and Kuznets (1955) provide an
explanation why the level of economic development may be one of the most important
determinants of the labour share. Poor economies are dominated by a traditional agricultural
sector with very low wages and a big surplus of labour (Lewis, 1955). The few capitalists in
the modern sector are able to hire labour at minimal wages; therefore, productivity gains are
not compensated by wage increases (Jayadev, 2007; Maarek, 2010; Ortega & Rodriguez,
2006): the labour share is consequently down at very low levels. As the economy develops,
productivity increases, and greater segments of the workforce start moving from the
traditional agricultural sector into positions of organised wage labour in the modern sector.
Wages will rise, as well as employment, because of the presence of unlimited supply of
labour: an increasingly larger share of income will be earned by workers as opposed to
entrepreneurs (Kravis, 1959; Kuznets, 1955). However, with the economy growing more and
more, the mechanism will necessarily reduce its magnitude and other dynamics will come
into place: the effect of rising wages is stronger for low levels of development (Daudey &
Garcia-Peñalosa, 2007).

3.2 Labour market regulations
Labour markets are generally non-competitive and characterised by market failures which
create rents, to be distributed between capital and labour in relation to their relative
bargaining power. The majority of the literature argues that pro-worker labour institutions
have an important and positive redistributive role in the economy, restoring the equilibrium
between capital and labour, and counteracting possible negative effects generated by
asymmetries in economic power between workers and employers. When the bargaining
position of the workers is weak, governments may intervene to correct these failures,
protecting vulnerable categories of workers by increasing their wages and their levels of
8

employment (ADB, 2005; EC, 2007). We consequently expect a positive relationship
between regulations in the labour market and the labour share. However, some economists
have critiqued this framework, claiming that labour regulations produce ambiguous effects on
employment (Nickell, 1999; Besley and Burgess, 2004) and poorly designed institutions may
generate ‘perverse’ effects, given that they impact only on the organised sector of the
economy (Dougherty, 2008).

3.3 Investment
The Kaldorian theory (Kaldor, 1955-1956; Pasinetti, 1962) suggests that factor returns adjust
in order to finance investment, which is exogenously determined. If real investment demand
increases, income distribution will support the right level of savings and make the necessary
finance come forth, shifting towards groups with higher savings propensity. Being the
marginal propensity to save out of profits greater than the marginal propensity to save out of
wages, an increase in investment may cause redistribution from wages to profits, and
consequently generate an increase in the rate of profit and a fall in the real wage. Functional
income distribution will shift to favour profit recipient over workers.

3.4 Education
We also know from the literature (Daudey & Garcia-Peñalosa, 2007; Diwan, 2001; Luo &
Zhang, 2010) that the labour share is affected by the amount of human capital that workers
possess. Higher educational attainment influences labour through its effect on wages and
employment. An increase in the level of human capital, raising the levels of wages and
employment, is expected to increase the numerator of the share (Daudey & Garcia-Penalosa,
2007).

4. Econometric methodology, empirical specification and data
4.1 The measurement of the labour share
‘Income shares’ or ‘factor shares’ refer to the shares of national income which reward the
different factors of production. Thus, the labour share of income “shows how much of
national income accrues to labour” (Lübker, 2007). Though considered elementary to
determine, a few issues arise from its measurement (Krueger, 1999).
This study constructs a dataset of the labour share around the world following the
methodologies proposed by Krueger (1999), Glyn (2009) and Gollin (2002), and using data
from the United Nations National Accounts Statistics. This database consists of a series of
9

analytical national accounts tables for 178 countries from 1946 onwards, prepared by the
Statistics Division of the Department for Economic and Social Affairs of the UN Secretariat.
Despite the presence of some comparability issues (Hartwig, 2006), its estimations are
incredibly meaningful measures and have already been used in the literature on functional
income distribution (Bernanke & Gürkaynak, 2001; Diwan, 2001; Harrison, 2002; Jayadev,
2007).
The denominator of the labour share is the income aggregate, Gross Value Added at basic
prices, net of capital consumption and measured at factor costs. The numerator, instead, is the
compensation of employees adjusted for self-employment income. In order to do so, because
of lack of data on income from the self-employed, Gollin (2002) suggests using data on the
composition of the workforce from the ILO Yearbooks of Labour Statistics and imputing
average employees’ compensation to all those workers who hold self-employment jobs. This
study proposes an adjustment to Gollin’s measurement, which consists in attributing average
employees’ wage to all the self-employed excluding employers, which are assumed here to
earn only capital income 9.
The compiled labour share dataset is an unbalanced panel containing 1918 observations
covering 89 countries, both developed and developing, over the period 1970-2009.
Contrary to the traditional assumption of stability of factor shares (see Figure1), the data
present medium- and long- term evidence of considerable variability. Not only have factor
shares varied over time, but there also seems to be a general declining trend over the last few
decades, in particular from the mid-1980s onwards.
Figure1. Average values of LS6 over time

9

See Appendix A for a more comprehensive description of the data.
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Source: Author’s calculations.

4.2 Econometric methodology and empirical specification
The previously described measure of labour share shows evidence of both between and
within variation (see Appendix B for its variance decomposition). Consequently, by utilising
panel data methods, we are able to address both cross-country (“long-run”) and temporal
(“short-run”) effects. From an econometrics perspective, several benefits originate from the
use of panel methods over conventional cross-sectional and time-series methods. Firstly,
panel data are able to account for individual differences, or heterogeneity (Baltagi, 2005), and
can reduce the problem of omitted or unobserved variables. Secondly, they are more
informative and efficient than pure time-series or pure cross-sectional datasets, and their
econometric analysis is better able to capture the complexity of economic behaviours (Hsiao,
2003). Finally, they provide the possibility of producing more accurate predictions for
individual outcomes.
The fixed effects (or within) estimation is the preferred method in this analysis. Its attraction
relies on the fact that it allows to account for a limited form of endogeneity: the correlation
between the unobserved heterogeineity and the explanatory variables, caused for example by
cultural, social and/or institutional factors which cannot be directly measured. Moreover,
because it removes any time-invariant variable, it also eliminates country-specific
idiosyncrasies in the data used to compute the labour share.
The objective of the paper is to examine the determinants of the labour share, focusing in
particular on international trade and technological change. The proposed empirical
specification is the following:
𝐿𝑆𝑖𝑡 = 𝛽0 + 𝑇𝑟𝑎𝑑𝑒𝑖𝑡 𝛽1 + 𝑇𝑒𝑐ℎ𝑛𝑜𝑙𝑜𝑔𝑦𝑖𝑡 𝛽2 + ∑𝑘 𝛿𝑘 𝑋𝑖𝑘𝑡 + 𝑢𝑡 + 𝛼𝑖 + 𝜀𝑖𝑡

(1)

where i and t designate country and time period respectively, LS is the labour share,
international trade and technological change are the key explanatory variables, while Xk are a
set of control variables. The error terms αi and ut capture the country-invariant (country fixed
effect) and time-invariant (year effect) components of the error term respectively, while εit is
the white noise component of the error term. An intercept β0 has been explicitly included.
The other explanatory variables, as identified in the review of the literature, include per capita
income, its squared value, labour market institutions, investment and education. Moreover,
total population has been added as a control variable in the regression, as a proxy for the
11

market size of the economy which can influence the effect of trade (Frankel & Romer, 1999).
It is in fact possible that bigger countries may engage in more trade than others, and this may
lead to distortions in the estimations of the effects of trade.
Therefore, the benchmark model to be estimated is:
𝐿𝑆𝑖𝑡 = 𝛽0 + 𝑇𝑟𝑎𝑑𝑒𝑖𝑡 𝛽1 + 𝑇𝑒𝑐ℎ𝑛𝑜𝑙𝑜𝑔𝑦𝑖𝑡 𝛽2 + 𝐿𝑛(𝐺𝐷𝑃)𝑖𝑡 𝛽3

+ [𝐿𝑛(𝐺𝐷𝑃)2 ]𝑖𝑡 𝛽4 + 𝐿𝑎𝑏. 𝑖𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑠𝑖𝑡 𝛽5 + 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡 𝛽6
+ 𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖𝑡 𝛽7 + 𝐿𝑛(𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝑖𝑡 𝛽8 + 𝑢𝑡 + 𝛼𝑖 + 𝜀𝑖𝑡

(2)

The model accounts for time fixed effects (ut) over the T years including T-1 year dummy
variables in the tested regressions. The motivation is that time common trends and annual
specific shocks might affect the investigated relationships 10. Moreover, robust standard errors
have been used (White, 1980), in order to correct for the presence of arbitrary
heteroskedasticity of the residuals, after performing a test for group-wise heteroskedasticity
on the benchmark specification with year dummies (Greene, 2008).
Finally, the choice of using the fixed effects estimation has been tested producing random
effects estimates and performing the Hausman test, which has shown the presence of highly
significant difference between the two estimators and therefore the need to used fixed effects.

4.3 Data
The main measure of international trade used in the analysis 11 is a trade outcome variable
from the Summer-Heston dataset, or Penn World Table (PWT) 7.0 (Heston, Summers, &
Aten, 2011; Summers & Heston, 1988, 1991): total trade as a percentage of GDP. This is a
standard and frequently used proxy for openness to trade (Guscina, 2006). Another indicator
is also considered, from the Sachs and Warner dataset “Trade Openness Indicators” (Sachs &
Warner, 1995), widely used in empirical research (Rama, 2003). Moreover, we use data from
the World Bank World Development Indicators (WDI) on net inflows and outflows of
Foreign Direct Investments (as a percentage of GDP). Finally, we also utilise the KOF Index
of Globalisation (Dreher, 2006; Dreher, Gaston, & Martens, 2008), a wider index of
globalisation extensively used in recent literature (Bergh & Nilsson, 2010; Dreher & Gaston,
2008; Hessami, 2011). Its sub-index on restrictions on trade has been isolated from the
overall index, as a measure of trade restrictions and regulations.
10

Their inclusion has been chosen after testing for their joint significance while running the fixed effects
estimation on the benchmark specification.
11
See Appendix A for a more comprehensive description of the data.
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The natural logarithm of total population (as a proxy for the market size of the economy) is
also added in the regression as a control variable, with yearly data from the United Nations,
Department of Economic and Social Affairs, Population Division, Population Estimates and
Projections Section.
Concerning technological progress, we first take into account two alternative proxies for
technological innovation, collected from the World Bank WDI. The main variable of choice
is the number of patent applications; while the second variable is the expenditure for research
and development. As argued in Griliches (1990), they are both good indicators of inventive
activity, widely used in the literature to measure and understand technological change
(Barrell & Pain, 1997; Bound, Cummins, Griliches, Hall, & Jaffe, 1984; Pakes & Griliches,
1984; Schmookler, 1966) 12. In addition, in order to address mechanisation, which is a second
channel of technological change, we include another proxy: machinery and equipment capital
(as a percentage of the overall capital stock), collected from an earlier version of the PWT 6.2
(Heston, Summers, & Aten, 2006).
The natural logarithm of real GDP per capita is used as a proxy for structural determinants
correlated with levels of income. The data have been collected from the PWT 7.0 (Heston, et
al., 2011). In order to consider the possibility of decreasing returns, the squared value of the
measure has also been added to the regressors.
Campos and Nugent’s LAMRIG (Labour Market Rigidities) Dataset is the source of the
variable on labour market regulations (Campos & Nugent, 2011). LAMRIG dataset, which
provides data for both developed and developing countries over a long period of time, is new
and it has not been used in the literature yet. To my knowledge, there is only another database
of this kind on labour market rigidities around the world, compiled by Rama and Artecona in
2002 and covering the period 1970-1996 (Forteza & Rama, 2006; Rama & Artecona, 2002) 13.
As a measure of the level of investment, the investment share of GDP per capita has been
used, derived from the PWT 7.0 (Heston, et al., 2011).
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A few problems arise from the use of patents applications in economic analysis. Firstly, intrinsic variability:
patents differ greatly in their technical and economic significance (Griliches, 1990) and there is no good
procedure for “weighting” them appropriately. Secondly, not all the inventions are patentable and/or patented.
Despite the problems, patents remain a unique resource for the analysis of technological change. For no other
variable we possess the same quantity of available data, accessibility and detail (Griliches, 1990). Compared to
patents, expenditures for R&D tend to slightly overestimate the real value of inventive activity, given that the
majority of the expenditures concern “development” and not “research”.
13
However, its index, being mainly based on the ratification of the fundamental ILO Conventions, has been
criticized of suffering from major problems. First, it does not have big variation over time. Second, once the
country has signed all the Conventions, the value of the index cannot change any more. Third, the ratification of
the Conventions does not imply the country’s adherence to their contents unless the country puts them into
practice through its national regulations.
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Finally, to measure the level of education, we utilise average schooling years in the total
population aged 25 or over, taken from the Dataset on Educational Attainment in the World
(Barro & Lee, 2010), a database extensively used in the literature (Barro, 1991; Barro & Salai-Martin, 2004; Cohen & Soto; Wood & Ridao-Cano, 1999).

5. Trade, technology and labour. Some stylised facts
Appendix B contains summary statistics for all the variables utilised in the study, and shows
pair-wise coefficients of correlation between the dependent variable, labour share (rescaled
ranging from 0 to 100), and each of the regressors in the benchmark model, for the whole
period.
In accordance with recent literature, there seems to be a negative, even if not large in
magnitude, correlation between the labour share and the PWT measure of openness to trade.
However, when we examine year-by-year bivariate scatters (see Appendix C), the
relationship does not seem to be clear-cut, especially after identifying a few outliers and
eliminating them from the scatters (see Appendix D). In conclusion, cross-country summary
statistics show ambiguous results. The same happens with time-series data for each single
country (see Appendix G). Figure2 shows two examples of the evolution of labour share and
openness, plotted together over time. The story for the two countries (a middle-income and a
high-income country, Algeria and Australia) seems to be exactly the opposite. In the former,
decreasing labour share is accompanied by decreasing openness to trade, while in the latter,
decreasing labour share is associated to increasing international trade.
Figure2. Labour share and trade openness.
Algeria

Australia

Source: Author’s calculations.

Appendices E and F show bivariate scatters of labour share and technological progress.
Contrary to what is predicted by the skill biased technological change argument, higher
levels of technology seem to be associated to higher levels of the labour share. The
correlation coefficients of the labour share with both the WDI variables of innovative
14

technology are positive (0.1503 with patent applications and 0.3039 with expenditure in
research and development) and strongly significant. Finally, also observing time-series data
for each single country, we seem to detect similar trends: the labour share increases (or
decreases) together with the variable of technological progress (see Appendix H).

6. Results
6.1 Fixed effects estimations. Yearly data
Table1 displays the results for the fixed effects estimation of the model, with annual data.
Columns differ according to the variables progressively included in the specification: trade
openness (column 1), patents applications (column 2), level of economic development
(column 3) and its squared value (column 4), labour market regulations (column 5),
investment (column 6) and level of education (column 7). Population and time fixed effects
have been introduced as controls across all the specifications. A number of significant results
emerge across specifications 14.
The coefficient on international openness seems to be positive and strongly significant across
almost all the specifications, even if not very big in size. This suggests that international trade
is an important factor in driving labour shares; and, contrary to what has been stated by
previous literature (Guscina, 2006; Harrison, 2002), it has a positive influence on labour. The
labour share seems to be significantly higher in those countries which are more engaged in
trade (from the benchmark regression, one percentage point increase in trade openness is
associated to an expansion of approximately 0.05 percentage points in the labour share). As
previously explained, it is plausible to think that the global net effect of globalisation is
generally positive (Dollar & Kraay, 2001), especially in the South, where trade may
contribute to overall economic growth and generate an increase in labour demand and in the
levels of employment.
Also the relationship with patents applications seems to be positive and significant. Whether
considered only together with trade (column 2) or together with all the other regressors
(columns 3 to 7), the coefficient, even if very small, is always positive and highly significant.
Higher technological progress is therefore another important determinant of higher labour
shares. From the results for the baseline specification (column 7), an increase of 1000 patents
14

As robustness checks, the same estimations have been performed after the detection and deletion of some
influential and outlier observations from the data pool. No difference in the results has been found. Moreover,
the results obtained in the benchmark estimation of my adjusted measure of labour share have been compared to
the results obtained in the estimations of other measures of labour share, previously used in the literature, again
with no significant change in the results.
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applications in the year is associated to a rise of slightly more than 0.04 percentage points in
the labour share.
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Table1. Heteroskedasticity robust FE regressions. Alternative specifications.

Dep. var.:
LS (%)
Openness

Trade
openness

Technological
progress

(1)
0.0446***
(0.00953)

(2)
0.0200*
(0.0103)

(3)
0.0142
(0.0107)

0.0000450***
(0.00000942)

Patents
Ln(Gdp)

Economic development

Labour market
institutions

Investment

Human capital

(4)
0.0203*
(0.0107)

(5)
0.0350**
(0.0147)

(6)
0.0350**
(0.0147)

(7)
0.0497***
(0.0145)

0.0000367***
(0.00000824)

0.0000419***
(0.00000859)

0.0000409***
(0.00000910)

0.0000408***
(0.00000922)

0.0000416***
(0.00000888)

5.397***
(1.795)

41.31***
(11.62)

54.48***
(16.05)

54.45***
(16.08)

53.61***
(14.95)

-2.045***
(0.657)

-2.710***
(0.921)

-2.704***
(0.925)

-2.795***
(0.863)

0.0371
(0.0368)

0.0367
(0.0366)

0.114***
(0.0360)

-0.00469
(0.0625)

-0.00305
(0.0616)

[Ln(Gdp)]2
Lab. reg. index
Investment

3.857***
(0.529)

Schooling
Ln(popul)

-6.524***
(2.148)

-15.40***
(3.471)

-13.38***
(3.484)

-17.32***
(3.531)

-15.13***
(4.220)

-15.10***
(4.213)

-19.18***
(4.255)

_cons

121.0***
(19.02)
Yes
1842
84
0.066
2.00***

207.4***
(31.65)
Yes
1374
71
0.090
2.44***

141.7***
(38.04)
Yes
1374
71
0.102
2.59***

19.94
(57.10)
Yes
1374
71
0.111
3.08***

-65.12
(65.60)
Yes
1144
67
0.108
2.63***

-65.61
(65.65)
Yes
1144
67
0.108
2.57***

-50.72
(61.48)
Yes
1134
65
0.152
4.03***

Year dummies
N
N countries
R2
F test

Source: Author’s calculations.
Please note: Standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. R2 is the within R2.
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In conclusion, also technological progress seems to have a predominant positive effect
on labour. But are changes in technology exogenous to trade? The results in column 2
seem to show that, as soon as we introduce patents applications in the specification,
the coefficient on international trade loses some of its significance and becomes half
its size: it is therefore likely to think that the two variables are highly correlated and
may reciprocally determine each other. In reality, the coefficient of correlation
between the two variables does not seem to be positive (see Appendix B) and the
results from the other columns in Table1 demonstrate that both patents and openness
to international trade significantly influence the labour share.
As expected, the coefficient on per capita income (columns 3 to 7) is positive and
statistically significant. With the introduction of all the controls, the magnitude of the
effect becomes relatively large. Moreover, the quadratic relationship seems to hold,
being also the coefficient on the squared variable highly significant across all the
specifications. From the results in column 7, labour share increases with GDP per
capita, but at a decreasing rate of return, until a peak at around 14,700 2005 I$/person,
approximately equivalent to today’s per capita income in Russia.
Furthermore, the results for the benchmark specification (column 7) confirm our
expectations concerning labour market institutions and years of schooling, showing
positive and strongly significant coefficients. One percentage point increase in the
index of labour market regulations is associated to a rise of approximately 0.11
percentage points in the labour share, and therefore the transition from a completely
flexible market to a completely regulated market is associated to 11 percentage point
increase in the labour share. Moreover, a one year increase in average schooling in the
total population aged 25 or over leads to an increase of approximately 3.86 percentage
points in the labour share.
Investment shows the expected sign (columns 6 and 7). However, no impact has been
found for the coefficients, which are very small in magnitude and not significantly
different from zero across the alternative specifications. This may be due to the
presence of multicollinearity in the data, and the fact that investment is significantly
correlated to other variables in the specification, for example trade openness.
Finally, the coefficient on population is negative, highly significant and relatively
large in size. From the baseline specification (column 7), a 1% increase in the total
population is associated to a decrease of approximately 19.18 percentage points in the
labour share. Countries with a large population are very likely to possess surpluses in
18

their labour force (Lewis, 1955). Therefore, because of the abundance of labour,
wages will be low, and consequently the labour share will also be low.
With respect to the year dummies in the benchmark specification (column 7), their
coefficients are generally negative, hardly ever significant until the mid-to-late 1980s
and then strongly significant in the 1990s and 2000s. Time dummies control for
common trends or “systematic” shocks, and describe shifts in the function due to
“external effects”. It is possible to think that they are capturing shocks in technology,
considering the fact that their significance becomes high in the late-1980s,
contemporaneously with the start of the IT-revolution era and the accelerated adoption
of capital-augmenting ICT technologies around the world (IMF, 2001; EC, 2007; Ellis
& Smith, 2007; Guscina, 2006).

6.2 Fixed effects estimations. Non-overlapping averages
In order to eliminate the effects of temporary external shocks, the panel has been
restructured into non-overlapping three-year (for a maximum of 14 sub-periods) and
five-year (for a maximum of 8 sub-periods) averages. Table2 provides a description of
overall, within and between variations of the labour share with the restructured data.
The variability of the data does not seem to change noticeably. Overall- and betweenvariations remain the same or even slightly increase compared to the yearly data.
Within-variation, as expected, is reduced, in particular in the 5-year averages case.
Table2. Labour share variability. 3- and 5-year averages.
Variable

Mean

St. Deviation

Min

Max

Observations

Overall
Between
Within

67.69426

14.36905
14.09977
6.579627

18.52000
28.84000
40.95836

99.13667
92.16417
92.09807

N = 688
n = 89
𝑇�= 7.73034

Overall
Between
Within
Source: Author’s calculations.

67.49555

14.48557
14.12173
6.156144

18.16000
27.36200
42.47530

97.85250
92.17896
87.4093

N = 448
n = 89
𝑇�= 5.03371

3-year averages:
Labour share (%)

5-year averages:
Labour share (%)

Table3 reports the results when the baseline specification is estimated with the
restructured data. Even if averaging the sample leads to considerably smaller sample
sizes, the results are still very significant and clearly in line with the previously
obtained results. What is remarkable about the table is how little the transformations
in the data change the basic results.
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Table3. Heteroskedasticity robust FE estimations
using medium-term data (non-overlapping 3- and 5-year averages).
non-overlapping
3-year averages

non-overlapping
5-year averages

(1)
0.0602***
(0.0209)

(2)
0.0751***
(0.0270)

0.0000494***
(0.0000141)

0.0000502**
(0.0000199)

Ln(Gdp)

46.60**
(21.45)

52.47*
(29.14)

[Ln(Gdp)]2

-2.502**
(1.255)

-2.901*
(1.715)

Lab. reg. index

0.134**
(0.0599)

0.111
(0.0728)

Investment

0.0492
(0.102)

0.129
(0.126)

Schooling

3.406***
(0.847)

3.604***
(1.170)

Ln(popul)

-17.81***
(6.345)

-13.55
(8.776)

_cons

-10.27
(91.40)
Yes
443
65
0.158
2.98***

-73.92
(120.1)
Yes
272
65
0.159
2.63***

Dep. var.:
LS (%)
Openness
Patents

Year dummies
N
N countries
R2
F test

Source: Author’s calculations.
Please note: Standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. R2 is the within R2.

In terms of sign, the coefficients on trade openness, patents application, economic
development, labour market institutions and schooling do not show any change. Some
of them (in particular, trade openness) even increase in magnitude. Some others (for
example, GDP per capita) seem to lose some of their statistical significance. Only two
major changes occur with the transformation. First, the coefficients on labour market
institutions and population are significant only in the 3-year averages specification
(column 1) and not significant in the 5-year averages specification (column 2).
Second, the coefficient on investment, which is not significant in this Table as well as
in Table1, is now positive. However, it is likely that these two changes are just the
results of a big loss in sample size.
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7. The impact of trade openness and technological progress
7.1 International trade: choice of alternative variables
Table4 explores alternative approaches to measuring the impact of globalisation. The
PWT trade outcome variable (column 1) has been replaced with the Sachs and Warner
(Sachs and Warner, 1995) dummy variable of openness (column 2). Also in this case,
the relationship between trade openness and the labour share seems to be positive (the
sign is positive and the coefficient is highly significant): a country’s transition from
non-open to open to international trade is associated to an increase of 4.2 percentage
points in the labour share. In the same specification, as expected, the coefficients on
labour market regulations and years of schooling are positive and significant, while
the coefficients on investment and population are negative, even if not significant. A
considerable change in the results concerns the coefficients on economic development
and patents applications. Not only are they not significant, but they also show
opposite signs compared to the results in column 1. This can be explained by the fact
that the Sachs and Warner measure of trade openness only covers the time series
1950-1992, and does not take more recent years into account. This may make it
impossible to capture the quadratic relationship with GDP per capita, and also the
significance of the last two decades of innovation and technological change.
Moreover, considerably reduced in the regression analysis are the total number of
observations (from N = 1134 to N = 498) and the total number of countries in the
sample (from 65 to 35).
In column 3, the PWT trade outcome variable has been replaced with a broader index
of globalisation, the 2010 KOF Index of Globalisation (Dreher, 2006). The results are
considerably similar to those in column 1. Globalisation is positively and significantly
associated with the labour share (one percentage point increase in globalisation is
associated to a 0.21 percentage points increase in the labour share). The coefficients
on patents, labour market regulations and schooling are positive and significant, and
the coefficient on population is negative and significant. GDP per capita shows the
expected significant quadratic relationship and investment the expected negative
relationship, but it is once again not significant.
Column 4 introduces in the specification the variable on trade restrictions (barriers,
tariffs, taxes on trade and capital accounts restrictions) from the KOF Index of
Globalisation, as another alternative measure of trade openness. Once again, the
relationship between international trade and the labour share seems to be positive and
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significant: one percentage point increase in the index leads to a 0.11 rise in the labour
share. Furthermore, the results on the other explanatory variables are perfectly
consistent with what previously found.
Table4. Choice of alternative variables. International trade.
Benchmark
specification
Dep. var.:
LS (%)
Openness
(PWT)

(1)

SachsWarner
openness
(2)

KOF Index
of
Globalisation
(3)

Restrictions
to trade
(4)

Foreign Direct
Investments
(5)

0.0497***
(0.0145)

(6)
0.0152
(0.0251)

4.153***
(1.455)

Openness
(S-W)

0.208***
(0.0673)

KOF Index

0.117***
(0.0420)

Trade
Restrictions
FDI outflow

0.121
(0.0892)

0.125
(0.0914)

FDI inflow

-0.208**
(0.0947)

-0.227**
(0.0999)

0.0000416***
(0.00000888)

-0.00000835
(0.0000129)

0.0000343***
(0.00000840)

0.0000287***
(0.00000881)

0.0000393***
(0.0000133)

0.0000413***
(0.0000139)

Ln(Gdp)

53.61***
(14.95)

-24.26
(40.49)

41.81***
(14.38)

46.71***
(14.30)

47.97***
(14.98)

47.52***
(15.28)

[Ln(Gdp)]2

-2.795***
(0.863)

2.205
(2.446)

-2.096**
(0.824)

-2.342***
(0.822)

-2.549***
(0.851)

-2.550***
(0.863)

Lab. reg. index

0.114***
(0.0360)

0.132**
(0.0519)

0.0938***
(0.0359)

0.0844**
(0.0375)

0.0328
(0.0353)

0.0350
(0.0356)

Investment

-0.00305
(0.0616)

-0.129
(0.101)

-0.00225
(0.0621)

-0.0281
(0.0628)

-0.0123
(0.0649)

-0.00756
(0.0640)

Schooling

3.857***
(0.529)

3.390***
(0.979)

3.822***
(0.530)

3.949***
(0.527)

4.108***
(0.478)

4.137***
(0.480)

Ln(popul)

-19.18***
(4.255)

-1.875
(10.05)

-18.15***
(4.500)

-21.65***
(4.369)

-7.842*
(4.196)

-7.287*
(4.240)

_cons

-37.57
(61.36)
Yes
1134
65
0.152
4.03***

101.2
(111.4)
Yes
498
35
0.1896
3.04***

-3.053
(59.59)
Yes
1113
64
0.1609
4.12***

8.667
(59.48)
Yes
1113
64
0.1590
4.23***

-106.6*
(62.59)
Yes
1008
65
0.1448
3.88***

-108.7*
(62.76)
Yes
1008
65
0.1453
3.85***

Patents

Year dummies
N
N of countries
R2
F test

Source: Author’s calculations.
Please note: Standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. R2 is the within R2.

Finally, columns 5 and 6 display the results on Foreign Direct Investment (FDI)
outflows and inflows. In column 5 the measure of trade openness has been replaced in
the specification with the two variables on FDIs. In column 6, instead, FDIs have been
added to the benchmark specification as additional explanatory variables.
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As previously presented, FDI inflows and outflows generate ambiguous effects on the
labour share. Higher FDI inflows may imply job creation and higher wages in the
expanding industries, as well as spill-over effects in the local economy (UNCTAD,
1994). On the contrary, the coefficient on inflows in our regression is negative and
statistically significant. This is puzzling, but not totally surprising, given that also
Harrison (2002) finds a similar result. FDI inflows, in fact, may erode wage levels as
domestic firms try to compete. Moreover, the displacements of existing firms and/or
acquisitions may also lead to job losses. These results are also in line with early
“dependency” theories on the impact of FDIs on host countries, according to which
FDI inflows have a long-term retardant effect on economic growth in developing
countries and are associated with greater income inequality (Bornschier and ChaseDunn, 1985).
The coefficient on FDI outflows, instead, is positive (but not significant): additional
exports of capital equipment, intermediate goods and new product lines to foreign
affiliates, as well as the need for greater management activities, in fact, may lead to a
rise in both employment and wages, and therefore an increase in the labour share.
Moreover, by increasing profits, foreign outsourcing may enhance productivity and
accelerate innovation, depressing wages and producing a positive growth effect,
which in the long run leads to an improvement in welfare (Glass & Saggi, 2001;
Grossman & Rossi-Hansberg, 2008).
Finally, the coefficients on the other variables in the regression in columns 5 and 6
show the same signs as in column 1. Only the PWT variable of trade openness and the
index of labour market regulations seem to lose their significance.

7.2 Technological change: choice of alternative variables
Table5 investigates alternative approaches to measuring the impact of technological
change. The WDI variable on the number of patents application (column 1) has been
replaced in column 2 with the WDI variable on expenditures for research and
development (as a percentage of GDP). Data on R&D expenditure, even if less biased
than those on patents application, have been recorded only over the period 1996-2008,
therefore the total number of observations in the regression is considerably reduced in
size (from N = 1134 to N = 512, and in particular from an average of 17.4 time series
per country to an average of 8.0). This may considerably affect the results.
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Table5. Choice of alternative variables. Technological change.

Dep. var.:
LS (%)
Openness
(PWT)
Patents

Benchmark
specification

Expenditure
in R&D

(1)
0.0497***
(0.0145)

(2)
0.0884***
(0.0251)

Machinery capital

(3)
0.0750***
(0.0123)

0.0000416***
(0.00000888)

(4)
0.0524***
(0.0140)
0.0000383***
(0.00000866)

3.326**
(1.352)

R&D exp.
Mach. K

-1.214***
(0.237)

-0.724***
(0.197)

Ln(Gdp)

53.61***
(14.95)

111.2***
(39.58)

67.11***
(13.58)

66.84***
(16.51)

[Ln(Gdp)]2

-2.795***
(0.863)

-6.959***
(2.122)

-3.919***
(0.796)

-3.541***
(0.955)

Lab. reg. index

0.114***
(0.0360)

0.0789
(0.146)

0.0376
(0.0371)

0.0810**
(0.0367)

Investment

-0.00305
(0.0616)

0.219***
(0.0828)

0.180***
(0.0573)

0.0990
(0.0655)

Schooling

3.857***
(0.529)

2.555**
(1.221)

2.967***
(0.499)

3.771***
(0.521)

Ln(popul)

-19.18***
(4.255)

18.65
(11.50)

-20.39***
(3.294)

-22.44***
(4.272)

_cons

-37.57
(61.36)
Yes
1134
65
0.152
4.03***

-572.2**
(234.3)
Yes
512
64
0.125
5.09***

-53.48
(49.70)
Yes
1255
58
0.128
4.47***

-62.48
(62.29)
Yes
994
52
0.206
5.27***

Year dummies
N
N of countries
R2
F test

Source: Author’s calculations.
Please note: Standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. R2 is the within R2.

Also in this case the effect of technology on the labour share is positive and
statistically significant. One percentage point increase in the expenditures for research
and development is associated to a 3.3 percentage point increase in the labour share.
Also the coefficients on GDP, openness and education are statistically significant. In
particular, the coefficients on per capita GDP and its squared value are double the size
of the coefficients in column 1. Contrary to the benchmark specification, the
coefficient on labour market institutions loses its significance, while the coefficient on
investment gains it but, contrary to what expected, the relationship seems now to be
positive.
The other measure of technological change we take into account is a measure of
mechanisation, the share of machinery capital over total capital stock. Capturing a
different aspect of technological change, less related to innovation and more related to
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the use of machineries, this variable is analysed both in substitution of the variable on
patents applications (in column 3) and in addition to it (column 4).
We first analyse column 3. The coefficient on capital machinery is negative, big in
magnitude and highly significant. One percentage point increase in the mechanisation
of capital is associated to a 1.2 percentage point reduction in the labour share. As
previously discussed, there may be two explanations for this. Firstly, machinery
capital, being progressively introduced as a substitute of low-skilled labour, may
contribute to an overall reduction of the demand for labour. Secondly, ongoing
technological progress and mechanisation, increasing the rate of obsolescence of
capital goods, may have put firms in a stronger bargaining position compared to the
labour force (Ellis & Smith, 2007). The coefficients on trade openness, economic
development, education and population do not seem to be significantly affected by the
additional regressor. The coefficient on labour market regulations, instead, is not any
more significant, while the coefficient on investment is surprisingly positive and
significant once again. This may be due to the elimination of the variable on patents
applications from the specification (investment and patents applications are highly
correlated, see Appendix B). In fact, when we reintroduce patents into the model
(column 4), the coefficient on investment loses its significance and becomes very
small in magnitude.
Results from column 4 show that both the coefficients on technological change
remain highly significant when they are considered together in the specification: they
most likely capture two different aspects of technological progress. The effect of
technological innovation, proxied by the total number of patents applications, is
positive. On the other hand, the effect of mechanisation and computerisation, proxied
by the contribution of machinery capital to the total capital stock, is negative. All the
other coefficients are significant and show the expected signs, including the
coefficient on labour market institutions which was not significant in column 3. Only
the coefficient on investment is not significant, but this is consistent with the
benchmark model in column 1.

7.3 Developed and developing countries
Table6 reports another extension of the baseline specification. In column 1 all the
explanatory variables have been interacted with a dummy for OECD countries, in
order to isolate the behaviour of these countries from the rest of the world. Not
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surprisingly, when we introduce the interactions, we obtain different outcomes. As the
results suggest, the coefficient on openness is positive and significant in the rest of the
world and negative and significant in the OECD. An increase of one percentage point
in trade openness is associated to a 0.12 percentage point increase in the labour share
in the rest of the world, and a 0.11 percentage point decline in the labour share in
OECD countries. Concerning technological progress, instead, the story is exactly the
opposite: the coefficient is positive for OECD countries and negative for the rest of
the world, although non-significant. Consequently, the effects of trade and technology
on the labour share vary depending on the type of country. In OECD countries,
international trade seems to depress labour while technological change seems to
benefit it. The opposite, instead, happens in non-OECD countries, where trade
openness seems to have a positive effect on the labour share, while technological
change seems to have a negative effect. In relation to international trade, the results
seem plausible (the same results were found in Diwan (2001) as well) and in
accordance with the model proposed by Heckscher and Ohlin (Ohlin, 1933; Stolper &
Samuelson, 1941). Because of specialisation, international trade changes factor prices
and benefits the factor used intensively in the export sector. Therefore, it negatively
affects labour in developed countries, while positively affects labour in developing
countries.
With reference to the effect of GDP per capita, the same quadratic relationship
appears to be in place everywhere in the world. However, the slope of the curve for
OECD countries seems to be less steep. Also labour market institutions and education
have a positive effect on the labour share everywhere in the world. However, the
coefficient on labour market institutions is never significant, while the coefficient on
schooling is significant only for the interacted term. This means that it is mostly in
OECD countries where an increase in years of schooling is significantly associated to
an increase in labour income: it is only when the economy is developed to a certain
level of income that human capital plays an important role. The puzzling result is
related to investment. The coefficient for non-OECD countries is negative and not
significant, while the coefficient for OECD countries is positive and significant. An
increase of one percentage point in investment in OECD countries is associated to an
increase of 0.24 percentage points in the labour share.
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Table6. Interaction terms with OECD dummy.
Robust FE regressions.
Interactions
with OECD

Interactions
with DEV

(1)
0.125***
(0.0189)

(2)
0.116***
(0.0330)

-0.0000388
(0.000267)

-0.0000169
(0.000393)

Ln(Gdp)

122.0***
(28.73)

17.45
(45.69)

[Ln(Gdp)]2

-7.482***
(1.742)

-0.993
(2.755)

Lab. reg. index

0.0731
(0.125)

0.0653
(0.126)

Investment

-0.0699
(0.0688)

0.0198
(0.0783)

Schooling

0.453
(1.077)

2.353**
(1.066)

Ln(popul)

-11.98*
(6.185)

-11.01*
(6.485)

-0.240***
(0.0320)

-0.0931***
(0.0353)

0.0000546
(0.000267)

0.0000507
(0.000393)

Ln(Gdp)*interacted

-39.76
(38.99)

140.4**
(54.50)

[Ln(Gdp)]2*interacted

3.338
(2.257)

-7.471**
(3.212)

Lab. reg. index*interacted

0.000295
(0.130)

0.0756
(0.132)

Investment*interacted

0.306***
(0.106)

-0.157
(0.121)

Schooling*interacted

4.026***
(1.106)

2.495**
(1.149)

Ln(popul)*interacted

-9.727
(8.241)

17.64*
(9.399)

-237.8***
(70.88)
Yes
1134
65
0.251
8.54***

-400.7***
(97.45)
Yes
1134
65
0.206
6.99***

Dep. var.:
LS (%)
Openness
Patents

Openness*interacted
Patents*interacted

_cons
Year dummies
N
N of countries
R2
F test

Source: Author’s calculations.
Please note: Standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. R2 is the within R2.
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Column 2 displays a very similar analysis, but instead of using a dummy for OECD
countries, we use a better proxy for development: DEV=1 if the country is a highincome country, DEV=0 if the country is a low- and middle- income country 15.
Compared to the previous results, the Heckscher-Ohlin story does not seem to hold
entirely. One percentage point increase in trade openness is here associated to a 0.12
percentage point increase in the labour share in developing countries, and only a 0.02
percentage point increase in developed countries. The effect of trade openness is
therefore positive all over the world; however, it is much stronger in developing
countries. It is necessary to mention here, though, that there are almost no low-income
countries in this analysis, therefore the category “developing countries” includes only
low-middle and high-middle income economies. Consequently, following Melvin
(1968)’s ‘cones of diversification’ theory, we may think that some of the middle
income developing economies in the dataset are capital-abundant countries of the
South (while some others are labour-abundant countries of the North), and behave in a
very different way compared to what is predicted by standard trade theory.
The results on patents applications are similar to those obtained in column 1. The
relationship seems to be negative in developing countries and positive in
industrialised countries. However, none of the coefficients is statistically significant.
Also the quadratic relationship with GDP per capita seems to hold. However, in this
case, the curve is much steeper in developed countries. Once again, the coefficients on
labour market institutions and education are positive. Moreover, education is strongly
significant everywhere. The unexpected result, again, is related to investment. The
coefficient for developing countries is positive, while the coefficient for industrialised
countries is negative and significant: one percentage point increase in investment is
associated to 0.02 percentage point increase in the labour share in developing
countries and 0.14 percentage point reduction in developed countries.

8. Instrumental variable estimation
A possible concern with the accuracy of the estimations is the potential for
endogeneity, in particular in relation with the variables of per capita income and
labour market institutions.

15

This categorisation follows the World Bank income classification.
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Firstly, concerning per capita income, reverse causation may be possible: higher
labour share, which means higher wages and higher levels of employment given the
same level of income, may be associated to an increase in consumption and
consequently in income. Moreover, we know from the literature that a change in
functional income distribution affects the flow of income between groups of different
wealth levels (Atkinson, 2000). Because labour is more equally distributed than
capital, an increase in the labour share of income may positively affect personal
income distribution, reducing inequality. And a variation in personal income
distribution may influence overall economic growth (Alesina & Perotti, 1996; Forbes,
2000; Galor & Zeira, 1993; Persson & Tabellini, 1994).
Secondly, in relation to labour market institutions, reverse causality or common third
factors may bias the relationship: countries with higher labour share may also be more
likely to face better regulatory environments.
In addition to these two potential endogenous variables, other regressors may be also
endogenous. For example, the literature suggests reverse causality may bias the effect
of trade openness if we consider mechanisms such as off-shoring or labour
immigration (IMF, 2007).
When valid instruments exist, the instrumental variable (IV) approach is the best way
to provide consistent estimates. However, weak instruments are also a particular
concern, since one of the side effects of IV estimation is the loss of efficiency. In
order to minimise this loss, the instrumental variable needs to be exogenous and
relevant. Unfortunately, no external instrument has been found 16 to fit the
requirements and correct the identified bias. Thus, we need to resort to internal
instruments.
IV estimation has been performed instrumenting all the explanatory variables (except
time dummies) with their lagged values. The rationale is that, although current values
of the regressors may be endogenous, it is unlikely that past values are subject to the
same problem. Not only are lags intuitively appealing, but they are also simple to
implement and do not require additional data. However, while using lagged values of
the regressors as instruments can help deal with problems of reverse causality, it does
not address biases arising due to measurement errors or omitted variables. Moreover,

16

To be used in a fixed effects context, where all time-invariant variables are dropped from the
estimation.
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they may be problematic in the presence of serial correlation. It is necessary to
analyse the results keeping these limitations into consideration.
Table7 displays the results for IV estimation on the benchmark specification by a twostage least-squares (2SLS) regression. One-, two-, and three-year lags have been used
as instruments (see Appendix I for the results for all the specifications with one-year
lag instrumentation) 17.
Table7. Instrumental variable estimation. Benchmark specification
1-year lags
(xtivreg, fe)

1- and 2-year
lags
(xtivreg, fe)

1-, 2- and 3year lags
(xtivreg, fe)

(1)
0.0387**
(0.0164)

(2)
0.0337**
(0.0169)

(3)
0.0286
(0.0178)

0.0000366***
(0.0000115)

0.0000273**
(0.0000117)

0.0000238**
(0.0000120)

Ln(Gdp)

56.47***
(15.43)

47.78***
(16.17)

47.96***
(17.46)

[Ln(Gdp)]2

-2.982***
(0.870)

-2.491***
(0.907)

-2.473**
(0.975)

Lab. reg. index

0.114**
(0.0449)

0.0685
(0.0464)

0.0652
(0.0480)

Investment

0.169**
(0.0725)

0.210***
(0.0747)

0.244***
(0.0778)

Schooling

4.065***
(0.556)

4.109***
(0.553)

4.173***
(0.563)

Ln(popul)

-17.88***
(4.054)

-15.67***
(4.299)

-13.19***
(4.695)

-62.74
(62.83)
Yes
1016
64
0.148
152148.2***

-60.55
(66.09)
Yes
926
63
0.162
151299.4***

-73.58
(70.96)
Yes
844
61
0.177
146339.9***

Dep. var.:
LS (%)
Openness
Patents

_cons
Year dummies
N
N of countries
R2
Wald (χ2) test

Source: Author’s calculations.
Standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. R2 is the within R2.

Column 1 shows instrumentations with one-year lags. Comparing the IV results with
those obtained in the standard fixed effects estimation (Table1), the signs, magnitudes
and significances of the coefficients have remained very similar, with the exception of
the coefficient on investment, which has changed sign and is many times larger in
17

Stata’s command xtivreg, fe implements a two-stage least-squares within estimation which fits fixed
effects in the case of endogeneity. It does not provide an option to produce robust standard errors, so
we have reported here the default standard errors. The user-written command xtivreg2 (Schaffer, 2010)
has been used for heteroskedasticity-robust estimates, see Appendix J. The results obtained are very
similar.
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absolute value. IV estimation does not seem to lead to a substantial loss in the
efficiency of the estimator. When we add two-year lags (column 2), the coefficient on
labour market regulations loses significance and becomes considerably smaller in
size. The same happens to the coefficient on trade openness with three-year lags
(column 3). The problem here is a considerable reduction in sample size with the
increase in the number of lags (N = 1016 in column 1, N = 926 in column 2, and N =
844 in column 3). Ultimately, we test for the presence of endogeneity, using Davidson
and MacKinnon’s (1993) test of exogeneity, which accommodates unbalanced panels.
The rejection of the null indicates that IV techniques are required and the IV fixed
effects estimator should be employed.

9. Concluding remarks
With the use of an extensive dataset of the labour share, covering 89 countries and all
or part of the period 1970-2009, this paper studies the relationships between the
labour share and measures of international trade and technological change.
In accordance with recent literature, the share of labour in national income varies
considerably both over time and across countries. Specifically, there seems to be a
general reduction in the labour share around the world over the last few decades.
In response to recent literature, evoking trade and technology as possible determinants
of these trends, this study tests for the impact of different measures of globalisation
and technological progress on the labour share. Robust across different specifications,
the results suggest that trade and technology do play a role on functional distribution
of income.
In contradiction with recent studies, trade openness seems to have a positive and
significant effect on the labour share, especially in developing countries, enhancing
income, employment and productivity growth. On the contrary, FDI inflows are
negative drivers of labour, eroding wage and employment levels among the domestic
firms. Moreover, while technological innovation appears to be positively and
significantly related to the labour share, technological mechanisation is negatively
associated. Finally, other factors also matter: the level of economic development,
education, and the strength of the regulations in the labour market. These results open
up new discussions on the determinants of income shares.
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Appendix A
Description of the data.
Variable name
Labour share

Openness (PWT)

Openness (S-W)

KOF index

Restrictions on
trade

FDI inflows

FDI outflows

Population

Patents

R&D expenditure

Variable Description
It imputes average employees’ compensation to all the self-employed except employers.
Total compensation of employees in the unadjusted labour share (ratio of the total
compensation of employees to the gross domestic product net of indirect taxes and
consumption of fixed capital) is multiplied by the ratio of the total workforce to the number
of employees. The UN National Account Statistics provide yearly data on main national
aggregates, collected using the System of National Accounts 1993 (then updated into the
System of National Accounts 2008) 18. They are maintained and updated on the basis of
annual collections of official national accounts statistics, and supplemented by estimates 19
for those years and countries with incomplete or inconsistent information.
The ILO Yearbooks of Labour Statistics are the most fundamental publications of statistical
reference on labour questions. Their country profiles provide statistics on the composition of
total employment for nearly 200 countries and territories from 1969 to 2008. Based on the
International Classification of Status in Employment ICSE-1993, they classify the
workforce into: 1.Employees; 2.Employers; 3.Own-account workers; 4.Members of
producers’ cooperatives; 5.Contributing family workers; 6.Workers not classifiable by
status.
Total trade (exports + imports) as a percentage of real GDP (PPP-converted GDP at 2005
constant prices). The Penn World Table dataset has been extensively used in the literature
for most of the empirical growth research since the mid 1980s (Knowles, 2001).

Dataset which covers more than 100 countries for some or all the years 1950-1992.
OPEN = 0 for a closed economy, 1 for an open economy. Indicator constructed using the
following variables: black market premium for foreign exchange, marketing board for
commodity exports distortions, socialist nature of the economy, and quotas on imports of
intermediates and capital goods. Firstly, the four variables were all transformed into dummy
variables. Secondly, if a country scored a 1 on any of the four dummies, the variable OPEN
would be set to be equal to 0, otherwise 1.
KOF Index of Globalisation. Index ranging from 0 to 100, covering three main dimensions
of globalisation: economic integration, social integration and political integration, with data
for 123 countries in 1970-2000.
Sub-index of the KOF Index of Globalisation, part of the economic globalisation dimension
of measurement. Index ranging from 0 to 100, constructed using: import barriers, tariff rates,
taxes on trade and capital controls, etc. It allocates higher ratings to countries that do not
impose tariffs, duties, etc.
Net inflows of Foreign Direct Investments, as a percentage of GDP, with observations from
1970 to 2009. Given the presence of a few gaps in the data, the missing data points (0.2% of
the data on FDI inflows) have been estimated using linear interpolation.
Net outflows of Foreign Direct Investments, as a percentage of GDP, with observations
from 1960 to 2009. Given the presence of a few gaps in the data, the missing data points
(0.7% of the data on FDI inflows) have been estimated using linear interpolation.
Total population (in thousands).

Patent applications are worldwide patent applications filed through the Patent Cooperation
Treaty procedure or with a national patent office for exclusive rights for an invention (a
product or process that provides a new way of doing something or offers a new technical
solution to a problem). WDI provide yearly data over the period 1960-2009. It is impossible
to interpolate the data when missing, given that there is no information on whether missing
information correspond to “zero” patent applications, or missing data.
Expenditures for research and development are current and capital expenditures (both public
and private) on creative work undertaken systematically to increase knowledge and the use

Source
United Nations
National Accounts
Statistics 20, ILO
Yearbooks of Labour
Statistics 21

Penn World Table
7.0 22
(Heston, et al., 2011;
Summers & Heston,
1988, 1991)
Sachs & Warner,
1995 23

Dreher, 2006; Dreher,
Gaston & Martens,
2008 24
Dreher, 2006; Dreher,
Gaston & Martens,
2008
World Development
Indicators, The World
Bank 25
World Development
Indicators, The World
Bank
United Nations,
Department of
Economic and Social
Affairs, Population
Division, Population
Estimates and
Projections Section 26
World Development
Indicators, The World
Bank

World Development
Indicators, The World

18

The ‘System of National Accounts 1993’ was adopted by the UN Statistical Commission in 1993 as
the international standard for compilation of national accounts statistics.
19
Computed on the basis of surveys of enterprises or establishments and government accounts.
20
Available at: http://data.un.org/.
21
Available at: http://laborsta.ilo.org/.
22
Available at: http://pwt.econ.upenn.edu/.
23
Available at: http://www.cid.harvard.edu/ciddata/ciddata.html.
24
Available at: http://globalization.kof.ethz.ch/.
25
Available at: http://data.worldbank.org/data-catalog/world-development-indicators.
26
Available at: http://esa.un.org/unpd/wpp/.
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Machinery K

GDP per capita

Lab. Reg. index

Investment

Schooling

27

of knowledge for new applications. WDI provide yearly data over the period 1996-2008.
There are a few gaps in the data. The missing data points (9.5% of the data) have been
estimated using linear interpolation, supported by the fact that the variation of R&D
expenditures from one year to the other is always very low and the trend of the data over
time appears to be linear in most of the cases.
Machinery and equipment capital (as a percentage of the overall capital stock).

PPP-converted GDP per capita at 2005 constant prices (real GDP is derived using the
Laspeyres index, which measures the change of price in identical ‘baskets’ of goods and
services. The weights are related to the relative importance of the data in the index and
determined in the base year). The use of PPP-adjusted GDP, which is standard practice in
the literature, allows capturing for differences in the standards of living across countries, and
it is not influenced by exchange rate fluctuations.
De jure index on the rigidity of employment regulations covering approximately 100
countries, measured as 5-year averages ranging from 1950-1954 to 2000-2004. The index
was constructed using two principal sources: the index of labour market rigidity developed
by Botero et al (2004) for 85 countries in the year 1997; and NATLEX, a comprehensive
database of labour laws maintained by the International Labour Organization. The law
provisions were used to construct 36 individual components for each country in the late
1990s, according to a coding scheme identified in Botero et al (2004). The individual
components, most of which scored on a 0-1 basis, were averaged into four sub-indexes
(alternative employment contracts, costs of increasing hours worked, costs of firing workers,
dismissal procedures), and then aggregated, with equal weighting, into a single index. The
index was then compared to the values in Botero et al (2004), and then extended for a
greater number of countries and for additional periods. Finally, the measures were adjusted
using other regional- and country-specific sources.
The index has been rescaled ranging from 0 to 100, and consequently yearly observations
have been estimated attributing the average value of the 5-year interval to each of the five
year observations. This operation is motivated by the need of matching these data with our
annual observations on the labour share and justified by the fact that yearly variation in the
institutional index is generally relatively low. Because we only possess average data on
intervals of time and not on specific years, we cannot know exactly when the laws have
changed, and therefore we attribute the same value to all the 5 years. However, as a
robustness check, an alternative method has been used for the estimation of yearly data. The
average value of the 5-year interval has been attributed to the year at the centre of the
interval (for example, year 1952 in the interval 1950-1954), and the remaining missing data
points have been estimated with linear interpolation. The two variables are highly and
significantly correlated (being their coefficient of correlation equal to 0.997 and p = 0.0000).
This means that the institutional variable does not change abruptly over time, we can fill the
gaps with yearly data without altering the measure, and the technique chosen will not affect
the results in a significant way.
Investment share of PPP-adjusted GDP per capita at 2005 constant prices.

Average schooling years in the total population aged 25 or over. The dataset provides
educational attainment information for 146 countries in 5-year intervals from 1950 to 2010.
The data were estimated using information from survey/census data, disaggregated by sex
and age group. Benchmark figures on school attainment were collected from UNESCO,
Eurostat, national statistic agencies, and other sources and used as benchmark data points.
When at least one benchmark figure was available from either an earlier or a later period,
the missing observations were estimated by forward and backward extrapolation of the
observations.
In order to obtain annual observations, the data have been linearly interpolated, under the
hypothesis that the yearly variation is constant over time for the missing periods. This
operation may be problematic because it generates a considerable amount of information.
However, it is justified being also the original data estimated values, and given that the midand long- term trends of educational attainment over time seem to be generally positive and
linear. Moreover, the strategy of interpolating data on education has been widely used in the
literature of income inequality (Meschi & Vivarelli, 2009).

Bank

Penn World Table 6.2
(Heston, et al., 2011;
Summers & Heston,
1988, 1991)
Penn World Table 7.0
(Heston, et al., 2011;
Summers & Heston,
1988, 1991)

Campos and Nugent,
2011

Penn World Table 7.0
(Heston, et al., 2011;
Summers & Heston,
1988, 1991)
(Barro & Lee, 2010) 27

Available at: http://www.barrolee.com/.
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Appendix B
Overview of the data. Summary statistics.
Variable
Year

Mean
1992.9490

St. Deviation
10.65846

Min
1970

Max
2009

Observations
2860

Overall
Between
Within

67.85058

14.36574
14.03241
7.00107

17.80000
29.14875
37.46468

99.70000
92.36824
94.82321

Explanatory variables:
Openness (%) (PWT)
Openness (S-W)
KOF Index
Trade restrictions
FDI net outflows (%)
FDI net inflows (%)
Patents
R&D Expenditure (%)
Machinery K (%)
GDP per capita
Lab. Institutions
Investment (%)
Schooling (over 25)
Population (thsnds)

N = 1918
n = 89
𝑇� = 21.5506

Overall
Overall
Overall
Overall
Overall
Overall
Overall
Overall
Overall
Overall
Overall
Overall
Overall
Overall

76.38167
0.615854
55.66679
58.70827
2.202593
4.860352
11086.30
1.049907
3.589920
13620.00
43.97596
23.21165
7.183355
41975.79

51.83653
0.486640
17.67111
23.15263
20.81163
24.81703
44417.19
0.961447
2.535145
12690.30
17.06908
8.982450
2.909055
141066.6

9.81477
0
18.35131
5.387244
-10.35987
-28.62426
0
0.038339
-1.063333
189.5709
0
0.50779
0
10

443.0802
1
93.81059
97.70498
570.3976
564.9163
384201
4.864440
34.29559
107242.3
100
73.16381
13.0864
1321482

N = 2728
N = 984
N = 2629
N = 2437
N = 2373
N = 2561
N = 1826
N = 886
N = 2072
N = 2728
N = 2158
N = 2728
N = 2552
N = 2860

Dummy variables:
OECD members
OPEC members
Latin America
Sub-Saharan Africa
East Asia

Overall
Overall
Overall
Overall
Overall

0.3597902
0.0685315
0.1958042
0.1153846
0.0790210

0.480023
0.252700
0.396888
0.319541
0.269819

0
0
0
0
0

1
1
1
1
1

N = 2860
N = 2860
N = 2860
N = 2860
N = 2860

Overall

Measures of labour share:
Labour share (%)

Overview of the data. Coefficients of correlation.
LS

Openness
(PWT)

Patents

Ln(Gdp)

1.0000
LS
1.0000
Openness (PWT)
-0.1431*
1.0000
Patents
0.1503*
-0.1901*
1.0000
Ln(Gdp)
-0.0675*
0.1749*
0.1903*
[Ln(Gdp)]2
-0.0686*
0.1792*
0.1966*
0.9969*
-0.0315
-0.0045
Lab. reg. index
0.1196*
-0.2860*
0.0270
Investment
0.2820*
0.1177*
0.1389*
Schooling
0.2302*
0.1497*
0.2042*
0.6977*
0.0362
Ln(popul)
-0.4956*
0.3248* -0.1024*
Source: Author’s calculations. Please note *p<0.05

[Ln(Gdp)]2

1.0000
-0.0140
0.1278*
0.6946*
-0.1026*

Lab. reg.
index

1.0000
-0.1095*
-0.0759*
-0.0085

Investment

Schooling

Ln(popul)

1.0000
-0.0617*
-0.2047*

1.0000
-0.0265

1.0000
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Appendix C
Labour share (LS6) and trade openness (PWT 7.0). Bivariate scatters and fitted lines.

Source: Source: Author’s calculations.

40

Appendix D
Labour share (LS6) and trade openness (PWT 7.0). Bivariate scatters (with the elimination of outlier observations) and fitted lines.

Source: Author’s calculations.
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Appendix E
Labour share (LS6) and technology (patent applications). Bivariate scatters and fitted lines.

Source: Author’s calculations.
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Appendix F
Labour share (LS6) and technology (R&D expenditure). Bivariate scatters and fitted lines.

Source: Author’s calculations.
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Appendix G
Labour share and trade openness. Country data.
Algeria

Argentina

Armenia

Australia

Austria

Belgium

Botswana

Brazil

Blugaria

Chile

China, Hong Kong

China, Macao

Colombia

Costa Rica

Croatia

44

Cyprus

Czech Republic

Dominican Republic

Egypt

Estonia

Fiji

Finland

France

Gabon

Germany

Greece

Hungary

Iceland

Iran

Ireland

45

Israel

Italy

Jamaica

Japan

Kazakhstan

Republic of Korea

Kuwait

Kyrgyzstan

Latvia

Lithuania

Malaysia

Malta

Mauritius

Mexico

Mongolia

46

Morocco

Namibia

Netherlands

New Zealand

Nicaragua

Norway

Oman

Panama

Paraguay

Peru

Philippines

Poland

Portugal

Qatar

Romania

47

Russian Federation

Singapore

Slovakia

Slovenia

South Africa

Spain

Sri Lanka

Sweden

Switzerland

Thailand

Republic of Macedonia

Trinidad & Tobago

Tunisia

Turkey

United Arab Emirates

48

Uruguay

Venezuela

Azerbaijan

Bolivia

Marshall Islands

Source: Author’s calculations.

Appendix H
Labour share and patents applications. Country data.
Algeria

Argentina

Armenia

Australia

Austria

Belgium

Brazil

Bulgaria

Chile

China, Hong Kong
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China, Macao

Colombia

Costa Rica

Croatia

Cyprus

Czech Republic

Egypt

Estonia

Fiji

Finland

France

Germany

Greece

Hungary

Iceland
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Iran

Ireland

Israel

Italy

Jamaica

Japan

Kazakhstan

Republic of Korea

Kyrgyzstan

Latvia

Lithuania

Malta

Mauritius

Mexico

Mongolia
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Morocco

Namibia

Netherlands

New Zealand

Nicaragua

Norway

Panama

Peru

Philippines

Poland

Portugal

Republic of Moldova

Romania

Russian Federation

Singapore
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Slovakia

Slovenia

South Africa

Spain

Sri Lanka

Sweden

Switzerland

Thailand

Republic of Macedonia

Trinidad & Tobago

Tunisia

Turkey

Uruguay

Venezuela

Azerbaijan

Bolivia

Source: Author’s calculations.

53

Appendix I
IV estimation (xtivreg, fe). Instrumentation with one-year lags.

Dep. var.:
LS (%)
Openness

Openness

Tech. progress

(1)
0.0453***
(0.0105)

(2)
0.0140
(0.0122)

(3)
0.00172
(0.0123)

0.0000398***
(0.0000103)

Patents
Ln(Gdp)

Economic development

Lab. market
Institutions

Investment

Human capital

(4)
0.00748
(0.0123)

(5)
0.0200
(0.0165)

(6)
0.0192
(0.0166)

(7)
0.0387**
(0.0164)

0.0000280***
(0.0000105)

0.0000322***
(0.0000105)

0.0000300***
(0.0000116)

0.0000336***
(0.0000118)

0.0000366***
(0.0000115)

8.008***
(1.471)

48.25***
(11.74)

60.50***
(15.79)

59.54***
(15.87)

56.47***
(15.43)

-2.258***
(0.657)

-2.885***
(0.891)

-2.982***
(0.896)

-2.982***
(0.870)

0.00702
(0.0433)

0.0192
(0.0439)

0.114**
(0.0449)

0.162**
(0.0747)

0.169**
(0.0725)

[Ln(Gdp)]2
Lab. reg. index
Investment

4.065***
(0.556)

Schooling
Ln(popul)
_cons
Year dummies
N
N countries
R2
F test

-5.555**
(2.167)

-14.46***
(3.112)

-12.07***
(3.115)

-16.44***
(3.339)

-12.90***
(4.110)

-13.47***
(4.134)

-17.88***
(4.054)

114.9***
(19.13)
Yes
1737
82
0.068
168514.1***

208.4***
(29.94)
Yes
1229
71
0.093
161637.1***

109.3***
(34.73)
Yes
1229
71
0.108
164262.7***

-25.62
(51.99)
Yes
1229
71
0.120
166227.3***

-119.9*
(63.65)
Yes
1024
66
0.101
146390.0***

-102.8
(64.41)
Yes
1024
66
0.093
145064.1***

-62.74
(62.83)
Yes
1016
64
0.1476
152148.2***

Source: Author’s calculations.
Please note: Standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. R2 is the overall R2.
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Appendix J
IV estimation. Benchmark specification. Heteroskedasticity robust standard errors.
1-year lags
(xtivreg2, fe
robust)
(1)
0.0387**
(0.0165)

1- and 2-year
lags
(xtivreg2, fe
robust)
(2)
0.0337*
(0.0180)

1-, 2- and 3year lags
(xtivreg2, fe
robust)
(3)
0.0286
(0.0201)

0.0000366***
(0.00000958)

0.0000273***
(0.00000968)

0.0000238**
(0.00000973)

Ln(Gdp)

56.47***
(18.01)

47.78**
(19.24)

47.96**
(22.29)

[Ln(Gdp)]2

-2.982***
(1.027)

-2.491**
(1.084)

-2.473**
(1.250)

Lab. reg. index

0.114**
(0.0444)

0.0685
(0.0466)

0.0652
(0.0508)

Investment

0.169*
(0.0956)

0.210**
(0.0873)

0.244**
(0.0998)

Schooling

4.065***
(0.534)

4.109***
(0.535)

4.173***
(0.551)

Ln(popul)

-17.88***
(5.036)
Yes
1015
63
0.148
4.20***

-15.67***
(5.435)
Yes
924
61
0.163
4.30***

-13.19**
(6.219)
Yes
842
59
0.177
4.49***

Openness
Patents

Year dummies
N
N of countries
R2
F test

Source: Author’s calculations.
Standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01. R2 is the within R2.

55

