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A B S T R A C T

By focusing on the role of intellectual property rights (IPRs), this paper contributes to the literature on de-
terminants of skilled-unskilled wage inequality. We use a two-sector general equilibrium model of a small open
economy that produces a normal and an innovation good. We show that in the presence of cross-border differ-
ences in IPRs and consequent mobility of skilled labour, the impact of IPRs on skilled-unskilled wage inequality
can be broken down into a revenue effect and an output effect. We find that a stronger IPRs regime in the source
country reduces its skilled-unskilled wage inequality. However, if the output effect is stronger than the revenue
effect, an increase in the recipient country's IPRs protection can contribute to an increase in wage inequality in the
source country. Our results confirm the importance of institutional factors, such as the IPRs protection, in
addressing the skilled-unskilled wage inequality.

1. Introduction

Rising wage inequality between the skilled and the unskilled workers
had spurred extensive discussions since the late 1970s (e.g., OECD, 2011;
UNDP, 2013; ILO, 2016; World Bank, 2016). This discussion focused
mainly on structural changes that were driven by the increasingly con-
nected global economy associated with the rapid spread of digital tech-
nologies. In the wake of growing outsourcing activities, the unskilled
workers in the globe face an unprecedented pressure. Digital technolo-
gies replace job opportunities that were used to be performed by the
unskilled workers, while complementing jobs and tasks performed by the
skilled workers. Subsequently, highly skilled workers are generally
rewarded with greater compensation, which, in turn, causes a negative
impact on income distribution between the skilled and the unskilled la-
bour (OECD, 2011; World Bank, 2016). For instance, the proportion of
routine (low-skilled) labour in the US declined from 39% to 23.6% from
1968 to 2013, while that of the non-routine (skilled) labour saw an in-
crease from 24.4% to 33.6% during the same period (Eden and Gaggl,
2014). Further evidences also confirm these findings for several countries

with different levels of technological progress (e.g. Srour et al., 2013;
Marouani and Nilsson, 2016; Gaggl and Wright, 2017). This trend ap-
pears to be fairly common in both the developed and the emerging
countries, in contrast to the principle of comparative advantage (Berman
and Machin, 2000; Kremer and Maskin, 2006; Maskin, 2015).

Although job markets in the highly technological-diffused countries
generally are in favour of the skilled workers, it is not always the case that
technological changes are skill-biased, when, in particular, we take into
account of the degree of substitutability and complementarity between
technology and labour (Saint-Paul, 2008). Acemoglu (2002) emphasizes
that institutions and international trade can influence the patterns of
wage inequality.1 Indeed, institutional factors, such as the regime of in-
tellectual property rights (IPRs) protection, have been considered
alongside technology since they have facilitated in shaping the different
patterns of international flows of skilled migrants, which, in turn, affect
wage inequality.

The strength of IPR regimes across borders can constitute a powerful
instrument through which the direction of technology development is
affected. Higher IPRs protection might induce a higher level of

* Corresponding author.
E-mail addresses: njustzjj@gmail.com (J. Zhang), riccardo.leoncini@unibo.it (R. Leoncini), yytsai@nuk.edu.tw (Y. Tsai).

1 A set of institutional mechanisms, which are outside this paper's scope, are those that contribute to determining the wage levels, such as minimum wage law, unionization, non-
standard employment contracts, etc. (Lemieux, 2008). The elements, that decrease the role of market forces to determine wages, were adopted at the beginning of the 1980s by
several conservative governments that were determined to decrease the role of wage-setting institutions, leaving wages to become more closely aligned with individual productivity. This
was possible, for instance, by means of declining unionization and the fall in the real value of the minimum wage. These wage-setting mechanisms worked complementarily to the skill bias
technical change hypothesis (Kristal and Cohen, 2015).



technological change, which, in turn, would increase the demand for
skilled workers. Subsequently, this impacts on the mobility of the skilled
labour with implications for wage inequality. We consider the strength of
IPRs regime as an important determinant of a country's level of institu-
tional strength and, thus, a crucial element while addressing age differ-
entials as a result of the changes in IPRs regimes.

To the best of our knowledge, the role of IPRs protection in
determining the rate and direction of wage inequality has not been
thoroughly analysed. This paper aims to contribute to fill this gap. We
investigate the effects of tightening up the protection of IPRs on skilled
migration and income inequality in the global economy. We do so by
addressing the following fundamental research question: How do IPRs
protections affect the skilled labour mobility and wage inequality? We
develop a small open economy model in which the mobility of skilled
labour across international boundaries occurs due to the changes in the
level of IPRs protection. We show that an increase in IPRs protection in
the source country narrows down the skilled-unskilled wage inequality.
However, an increase in the recipient country's IPRs protection, leads
to an increase in skilled-unskilled wage inequality in the source
country, but only when the associated output effect dominates the
revenue effect.

The paper is structured as follows. Section 2 reviews the relevant
literature. Section 3 contains the basic model, the results on labour
mobility and implications for wage inequality. Section 4 summarizes our
findings and Section 5 concludes.

2. Literature review

It has long been acknowledged (Rosen, 1981) that technology is a key
driver of changes in wages and income (Saint-Paul, 2008; Goldin and
Katz, 2009; Kurokawa, 2014). The skill-biased technological change
hypothesis is based on the empirical evidence of a positive relationship
between the diffusion of the use of computers, in particular on job sites,
and wage differentials between workers with low and high skills
respectively (Katz and Murphy, 1992; Autor et al., 1998). In a recent
empirical study, Mallick and Sousa (2017) found that technology is
correlated to the skill premium and the demand for skilled labour,
especially in the science-based and production-intensive industries.

Skilled migration has long been understood to be an important indi-
cator of technological change within the context of international re-
lations. A large literature has suggested that skilled labour provide new
invention and the emigration of skilled labour alters a country's capacity
to be innovative. Grubel and Scott (1966) first used the term “brain
drain” to explain the impact of the trend of skilled migration from
developing countries in reducing the innovative capacity of source
countries (Commander et al., 2004). In a recent study, Agrawal et al.
(2011) found that the emigration of skilled labour does in fact weaken
local knowledge networks (i.e., the brain-drain effect) but it also it allows
innovators to retain their access to knowledge accumulated abroad (i.e.,
the brain-bank effect).

A number of studies have attempted to identify the determinants of
skilled-unskilled wage inequality based on the mobility of workers and
other factors. For example, Li and Zhou (2013) examined the impact of
migration on wage inequality in the host country by focusing on the
remittance of migrants; similar studies include Zhang (2012, 2013),
Anwar (2010), Anwar et al. (2013), Anwar and Sun (2015) and Pi and
Zhou (2012). While most of the literature takes market forces into ac-
count, few studies have explicitly considered the link between the
institutional level and skill premium. Pi and Zhou (2014, 2015) inves-
tigated the impact of institutions' quality on wage inequality. To date, the
literature has mainly focused on the role of institutions in general terms,
without specifying how each institution impacts inequality. We focus on
IPRs as they are the most important institutional instruments that gov-
ernments can enforce structural change across the institutional landscape
of a country.

Only recently, a number of studies have explored the link among IPRs

protection, skilled labour mobility and innovation, starting from the
literature on the relationships between IPR protection and North-South
trade (Lai and Qiu, 2003; Grossman and Lai, 2004) and IPR protection
and outsourcing/offshoring (Antras and Helpman, 2004). This literature
emphasizes the possible benefits from a government's relative incentive to
provide patent protection that typically increases with its relative
endowment of human capital (Grossman and Lai, 2004), and the benefits
that both North and South can derive from harmonisation of its IPR
standards; this together with the North liberalising the goods market (Lai
and Qiu, 2003). With regard to outsourcing/offshoring, this has been
shown to impact the skill premium in a similar way to technological
change. In fact, it directly affects the wages of unskilled workers, thus
increasing wage inequality; althoughwhen it happens in the service sector,
it has been shown to affect skilled labourers as well (Bottini et al., 2007).
Mondal and Gupta (2008) analysed the conditions throughwhich, within a
North-South model, the strengthening of IPR protection may favour
innovation in the South and South-North migration. McAusland and Kuhn
(2011) shown how governments use IPRs policy as a tool to attract the
creators of intellectual property, a concept referred to as “bidding-for--
brains”; they also identified an opposing force that reduces the incentives
of a country facing brain drain to protect IPRs. This so-called “expatriate
brains” effect occurs because innovations are heterogeneous in their use-
fulness to different countries. The assumption draws on work by Diwan
and Rodrik (1991) that North and South may have differing technological
needs, making innovations abroad less relevant to the country of origin.
They shown the negative effect of brain drain on IPRs are dominant in
small or lagged economies, whereas the positive effect through a bidding
war is more significant for advanced countries. This is essentially due to
the large distance to the frontier regarding IPR laws in developing coun-
tries that hinders their use of IPRs protection to retain their brains. Chu and
Peng (2011) developed a two-country R&D-based growth model in which
the strengthening of patent protection in either country increases eco-
nomic, growth as well as income inequality in both countries. They found
that strengthening patent protection in developing countries increased
global economic growth but also worsened global income inequality.
Finally, Naghavi and Strozzi (2015) shown that IPRs moderate the re-
lationships between migration and innovation because they provide the
knowledge required to stimulate domestic innovation in developing
countries. The strength of IPRs protection also determines whether
migration results in brain drain or not.

Public policies might therefore, influence the relationships between
technology and labour and drive more equitable results. A proper
market for IPRs is thus seen as crucial by the OECD, which highlights
patent policies as one of the main elements to strengthen innovation
and technological changes in both developed and developing countries
(OECD, 2013; 2014a, 2014b). IPRs are thus an important institutional
element, the strength of which impacts innovation and the mobility of
inventors, which, in turn, leads to changes in the wage premium for
skilled labour.2

Almost all the above-mentioned literature focuses on the welfare ef-
fect on skilled labour, such as change in skilled labour income, by
exploring the direct impact of IPRs, or how IPRs lead to spill-overs and in
turn impact on skilled labour's income. One important issue that remains
unresolved is the extent to which the IPRs regime affects the wages of
unskilled labour and the return to capital, and, thus the wage inequality
of an economy. These questions can adequately be studied within a
general equilibrium analysis, which is the basic framework of this study
and will be addressed in the next paragraph.

2 For instance, the Office of the U.S. Trade Representative (USTR) releases ‘Special 301
Reports’ identifying its trading partners' protection and enforcement of IPR. In the latest
list, 2016 Special 301 list, some emerging countries such as China and India are in the
Priority Watch List (PWL), which indicates the poor enforcement of IPR in such countries.
Coincidently, these countries are recognized as the main sources of emigration of highly
educated labour. There is clear evidence for a growing brain drain from developing
countries since 1970s (Docquier and Rapoport, 2008).



3. The model

We consider the labour mobility between two countries: the source
country (S) and the recipient country (R). The source country produces
two final goods: innovation goods (Y) and normal goods (X). Following
the already cited literature and the wide belief that skilled labour serve as
inventors because they have undergone training and technical knowl-
edge accumulation that is necessary for creative activities, we consider
the innovation good, which is akin to a non-congestible public good, to
have been produced by skilled labour (Ls) and capital (K). The normal
good, which can be viewed as a manufactured or/an agricultural good, is
produced by unskilled labour (Lu) and capital (K). The production
function exhibits constant returns to scale in the production of X and X is
the numeraire. The production of the innovation sector is characterized
by monopolistic competition because of the fixed cost and substitut-
able products.

We assume that the innovation sector is capital intensive compared to
the normal sector.3 According to the existing literature on IPRs and
innovation (for example McAusland and Kuhn, 2011), inventors can sell
their innovation products to the customers of source country S as well as
recipient country R. The effective market size of S and R are N ¼
ðLS þ LUÞ*bðIÞ and N* ¼ ðL*S þ L*UÞ*bðI*Þ, respectively, where variables
with * refers to country R and b is an increasing function of GDP per
capita (I). In addition, we assume the inventors make up only a small
share of the population. Therefore, the change in effective market size
and capital endowment caused by skilled immigrants is negligible. As the
intellectual property can be replicated at a zero cost, government plays a
role in IPR protection.

We assume that the representative customer is characterized by a
first-order homogeneous utility function, which indicates a constant
share of income spent on the innovation products. Therefore, the revenue
of the inventors from each unit of an innovation good (M) is as follows:

M ¼ Nωpþ τN*ω*p (1)

where τ, which is less than 1, is the “home bias” of innovation,4 ω is the
IPRs protection, measuring the probability that the inventor has full
monopoly power over the sale of her product in the country S; w* is the
IPRs protection in R.5

It is notable that, different to McAusland and Kuhn (2011), who
consider that the inventor makes decisions on innovative output ac-
cording to her monopolistic power over a specific product, we simply
assume that each inventor produces one variety of innovation product
that is indivisible. Therefore, in a typical monopolistic competition
market, the price of innovation product (p) is determined by the number
of available products (LS þ L*S) which is a constant no matter how the
skilled labour allocates it and price elasticity of demand is externally
decided. This simplification allows us to focus on the production inputs
adopted by different industries and to investigate the impact of IPRs
schemes on wage inequality.

The principal purpose of our study is to investigate the impact of IPRs
schemes on wage inequality via skilled labour mobility. In order to focus
on this point, we made the assumption that the supply of unskilled labour

and capital are exogenous and not directly related to IPRs schemes.
Capital is fully mobile across the two sectors. However, the supply of
skilled labour in country S is determined by alternative IPRs schemes,
among other factors such as social welfare, given the possibility of
migration. Depending on the level of IPRs protection and emigration cost,
a skilled worker in country S who has the capacity to invent, may
emigrate. The decision to emigrate depends on the gap, gðω;ω*Þ between
the expected revenue from migrating (M*) and staying in the home
country (M) and emigration cost. The gap between expected revenue is
shown by Eq. (2):

g
�
ω;ω*

� ¼ M* �M ¼ ð1� τÞp�N*ω* � Nω
�

(2)

Emigration costz, which involves physical and psychological costs,
varies among individuals. Emigration cost follows a general distribution,
i.e., z � ½0; z� with the cumulative probability density function of FðzÞ,
where z is the maximum possible cost (McAusland and Kuhn, 2011).
Consider the case where gðω;ω*Þ>0 and hence the expected revenue
from migrating is higher than the revenue from not migrating: for
g ð:Þ< z, F½gðω;ω*Þ�is the probability of emigration, which is mono-
tonically increasing with the expected gap revenue6; it is obvious that an
increase in source country's IPR protection will reduce the expected
revenue gap ði:e:; ∂g=∂ω< 0Þ, which will reduce the outflow of skilled

labour
�
i:e:; dF

dg
∂g
∂ω< 0

�
, while an increase in the recipient country's IPR

protection will increase the expected revenue gap ði:e:; ∂g=∂ω* > 0Þ,
which will increase the outflow of skilled labour

�
i:e:; dF

dg
∂g
∂ω* >0

�
from S

to R. Therefore, the size of the remaining skilled labor in country S can be
written as ð1� FÞ*LS.

The output of the innovation sector is determined by the following
zero profit condition. The right-hand side of equation (3) is the unit price.

wS þ aKYr ¼ Npωþ τN*pω* (3)

where wS is skilled wage and r is return on capital; aij is the coefficient of
production, i.e., the factor j required to produce one unit of outputi.

The output of the normal sector is determined by the zero-profit
condition as follows:

aUXwU þ aKXr ¼ 1 (4)

where wU the unskilled wage and the price of is X has been normalised to
equal unity.

The factor market clearing conditions are as follows:

Y ¼ �
1� �

F
�
g
�
ω;ω*

���
LS (5)

aUXX ¼ LU (6)

aKYY þ aKXX ¼ K (7)

The right-hand side of equation (5) is the supply of skilled labour,
which is endogenous due to the possibility of emigration. The right-hand
side of equations (6) and (7), respectively, are the supply of unskilled
labour and capital.

Eqs. (3)–(7) involve five endogenous variables: wS,wU ,r , Y and X. In
the next section, we will examine the impact of a change in IPRs pro-
tection (ω and ω* ) on skilled wage premium.

4. Skilled-unskilled wage inequality and IPR protection

Totally differentiating (3)–(7) yields:

3 This implies that θXK < θYK , ξ
K
X < ξUX and ξSY < ξKY , where θji is the amount of factor i per

unit of sectorjoutput, and ξij is the factor share of i in sector j.
4 Following McAusland and Kuhn (2011), we assume home bias takes the form of an

iceberg transportation cost and τ is the fraction of the good's value that survives trans-
ported to a foreign market.

5 ω ¼ 0 implies no IPR protection, whereas ω ¼ 1 means full IPR protection. The in-
ventors will withdraw from the markets if ω is lower than a threshold value ω which
assures marginal revenue cover the marginal cost. Because innovation products, for
example software, are usually tangible and characterized by low a marginal cost, the
threshold value ω can be set at a very low level. Hence in this study, we consider the
situation that is most possible where ω � ω, i.e., producers of innovation products stay in
the market.

6 See McAusland and Kuhn (2011) for the detailed explanation about migration cost z
and probability of migration FðgÞ.



ξSY bwS þ ξKYbr þ ξKY baKY ¼ ϕbω þ ϕ* bω* (8)

ξUX bwU þ ξUX baUX þ ξKXbr þ ξKXbaKX ¼ 0 (9)

bY ¼ εYω bω þ εYω* bω* (10)

baUX þ bX ¼ 0 (11)

θYK bY þ θYKbaKY þ θXK bX þ θXKbaKX ¼ 0 (12)

where ∧ on top of a variable represents percentage change in that vari-
able, ϕ and ϕ* are themarket shares of domestic and the foreign countries
(ϕþ ϕ* ¼ 1), εYω and εYω* are the elasticity of innovation good Y with
respect to IPR protection.

For firms in sectorX, ξUX baUX þ ξKXbaKX ¼ 0. However, in the case of the
innovation sector, Y, the input coefficient of skilled labour is fixed and
profit earned from innovation is protected by the IPR regimes, hence,
ξKYbaKY ¼ ϕbω þ ϕ* bω*. Furthermore, we define the elasticity of substitu-
tion between unskilled labour and capital in the normal good
sectorσX ¼ ðbaKX � baUXÞ=ðbwU � brÞ, which is positive. The link between
IPR protection and skilled-unskilled wage inequality as follows7:

br ¼ θYKξ
S
Yξ

U
X

h�
εYω þ ϕ

ξKY

	bω þ
�
εYω* þ ϕ*

ξKY

	bω*
i

Δ
(14)

where εYω ¼ �LsFg gω
Y=ω >0; εYω* ¼ �LsFg gω*

Y=ω* <0; Fg ¼ dF
dg > 0; gω ¼ ∂g

∂ω< 0 and

gω ¼ ∂g
∂ω* >0Δ ¼ θXK ξSYσX >0

Using equation (13), we first examine the impact of a change in IPR
protection on skilled-unskilled wage inequality in the source country.

Proposition 1. If IPR protection in source country (S) increase, ceteris
paribus, its own skilled-unskilled wage inequality will decrease.

Proof: See Appendix B.
The impact of a change in IPRs protection in country S on its wage

premium of skilled labour can be broken down into two channels. The
first channel is via output effect due to labour mobility which is pos-

itive
�
εYω ¼ �LsFg gω

Y=ω > 0
�
, that is, the higher IPRs protection of the source

country decreases the expected revenue gap gðω;ω*Þ and hence reduces
the outflow of skilled labour, which increases the domestic output of
innovation goods. The second channel is revenue effect ðϕ=ξKY >0Þwhere
higher domestic IPRs protection increases the revenue from the domestic
market. These two channels work in the same direction: the innovation
sector output increases and the revenue to inventors from the domestic
market also increases. Higher IPRs protection in country Swill increase

the wages of skilled labour.
However, in this process, demand for capital in sector Yincreases,

which, in the context of fixed capital supply, reduces the capital used in
normal sector and in turn increases the unskilled wage rate too. Given the
innovation sector is capital intensive ðξKXξSY < ξKYξ

U
X Þ, the increase in the

unskilled wage rate, is relatively larger, and this reduces the skilled-
unskilled wage inequality.

We now investigate the impact of an increase in IPR protection in the
foreign country on skilled-unskilled wage inequality in the
source country.

Proposition 2. If IPR protection in the recipient country (R) increases,
the skilled-unskilled wage inequality in the source country (S) will in-
crease when the output effect is stronger than the revenue effect, and
vice versa.

Proof: See Appendix B.
The impact of an increase in IPRs protection in the recipient country

on skilled-unskilled wage inequality in source country can also be broken
down into output and revenue channels (see equation (13)). However, in
this case, the two effects work in different directions. Higher IPR pro-
tection in country R increases the revenue of inventors located in country
S from sales in the foreign country ðϕ*=ξKY >0Þ. In other words, revenue
effect is positive. At the same time, because of the stricter IPRs scheme
implemented in country R, there is an increase in the expected revenue

gap, which increases the outflow of skilled labour thereby decreasing the

output of the innovation good
�
εYω* ¼ �LsFg gω*

Y=ω* < 0
�
in country S, that is,

output effect is negative.
If the negative output effect is stronger than the positive revenue

effect, higher IPRs protection in country R will decrease return to the
skilled labour in country S. That is, the wages of the skilled labour-force
will decrease. In this process, more capital will flow into normal sector
and in turn decrease the wage of unskilled labour too. Similar to the
analysis for Proposition 1, because innovation sector is capital intensive,
there is a relatively larger decrease in the unskilled wage rate, which
increases skilled-unskilled wage inequality. In contrast, if the revenue
effect surpasses the output effect, the wages of both skilled and unskilled
labour will increase, and wage inequality will decrease due to the fixed
capital supply and the different intensity of production factors for
different sectors.

Propositions 1 and 2 crucially depend on the fact that an increase in
IPR protection in either country increases the return to capital in the
home country, as shown in equation (14).

5. Conclusion

Wage inequality has been observed in both developed and developing
economics (Autor and Dorn, 2013). The explanations for wage premium
for skilled labour, broadly include technological development and in-
ternational trade (Krugman, 2000). There are a number of studies that
attempted to identify the determinants of skilled-unskilled wage
inequality. For example, Saint-Paul (2008) and Goldin and Katz (2009)

bwS � bwU ¼
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�
ξKX ξ

S
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U
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7 The derivation, see Appendix A.



investigated the effect of innovation on wage inequality, while Zhang
(2012) investigated the short-term effect of factor mobility and Anwar
(2010); Anwar et al. (2013) highlighted the role of off-shoring on wage
inequality. This paper extends the existing literature by exploring the role
of intellectual property rights (IPRs) protection - an important policy
tool. Specifically, we use a two-sector model of a small open economy
that produces one normal (manufactured) good and one innovation
good. The innovation good is produced by skilled labour and capital,
whereas the normal good is produced by unskilled labour and capital.
Skilled workers are the inventors who can sell the innovation good to
both domestic and foreign consumers. As the innovation can be easily
copied, both domestic and foreign governments take steps to pro-
tect IPRs.

We find that there are two channels through which IPRs protection
effects the skilled-unskilled wage inequality in the source country of
skilled labour: output effect and revenue effect. An increase in IPRs
protection in the source country decreases the skilled-unskilled wage
inequality because both revenue and output effects move in the same
direction. However, in the case of an increase in IPRs protection in the
foreign country, the output and revenue effects move in the opposite
direction. Therefore, the impact of IPRs protection of the recipient
country on wage inequality of the source country depends on which ef-
fect is dominant – output effect or revenue effect.

This paper offers an interesting explanation of change in wage
inequality from the perspective of IPRs protection, an important gov-
ernment’ policy instrument. There are some far reaching policy impli-
cations from this research. First, policy makers must acknowledge that
IPRs should be a consideration when attempting to understand migration
trends, one of the crucial explanations for wage inequality. Second, it is

important to take the linkage between different sectors into account
when setting the IPRs protection policies. Lastly, besides their own IPRs
policies, the policy makers must also take their counterparts' policies on
IPRs into account. As our study shows, a country's IPRs protection may
have impact on its own and other countries wage inequality.

The consequences of IPRs protection for skill-biased labour mobility
and wage premiums are only beginning to receive academic attention.
With respect to further work, it will be worthwhile to consider the
interaction of IPR protection with technological development given that
innovation activities often lead to growing productivity of other sectors
(Nemlioglu and Mallick, 2017). Though the existing literature suggested
a higher capital intensity in the innovation sector compared to the
normal sector, with technology development and globalization, changes
in endowment intensity in the innovation sector could work along with
IPRs protection. A further study that addresses changes in factor intensity
of the innovation sector in the long-run is necessary. In addition, the
mobility of unskilled labour caused by changes in wage inequality, which
is led by IPRs protection warrants further studies.
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Appendices.

Appendix A. Link between IPRs protection and skilled-unskilled wage inequality

We make use of the following relationships.

baKY ¼ ϕbω þ ϕ* bω*

ξKY
(A.1)

baUX ¼ �ξKXσXðbwU � brÞ (A.2)

baKX ¼ ξUX σXðbwU � brÞ (A.3)

Replacing (10), (11) into (12) and (A.1)–(A.3) into (8), (9) and (12), yields:

ξSY bwS þ ξKYbr ¼ 0 (A.4)

ξUX bwU þ ξKXbr ¼ 0 (A.5)

θXKσXðbr � bwUÞ ¼ θYK



εYω bω þ εYω* bω* þ ϕbω þ ϕ* bω*

ξKY

�
(A.6)

where εYω ¼ �LsFg gω
Y=ω >0; εYω* ¼ �LsFg gω*

Y=ω* <0; Fg ¼ dF
dg >0; gω ¼ ∂g

∂ω<0 and gω ¼ ∂g
∂ω* >0

Eq. (A.4)–(A.6) can be used to examine the between IPR protection and skilled-unskilled wage inequality as shown in (13) and (14).

Appendix B. Proof of propositions

Proof of Proposition 1
Since innovation sector is capital intensive compared to normal sector, we have ξKXξ

S
Y < ξKYξ

U
X . Assuming that IPRs protection in the foreign country is

fixed (bω* ¼ 0), the impact of higher IPR protection in the home country (bω > 0) is determined by
�
εYω þ ϕ

ξKY

�
. As both εYω and ϕ

ξKY
are positive, the impact of



IPR protection in the home country on inequality is negative (bwS � bwU <0).
Proof of Proposition 2
Assuming that home country IPR protection is fixed (bω ¼ 0), the impact of higher IPR protection in the foreign country (bω* >0) on skilled-unskilled

wage inequality in the home country is determined by
�
εYω* þ ϕ*

ξKY

�
. Since the associated output effect εYω* is negative but the revenue effect ϕ*

ξKY
is positive,

the overall impact of the foreign country's IPR protection on the skilled-unskilled wage inequality in the home country depends on the relative size of the
two effects.
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