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Labour, Trade, and Wage Inequality: Some New Results
Manoj Pant1 and Sugandha Huria2

Abstract:
This paper reassesses the link between labour, trade, and wage-inequality by proposing a simple
modification of the standard 2-sector model with wage differential by incorporating the
importance of consumption time. Emphasising the point that outsourcing of this time is limited
by a country’s demographics, unlike outsourcing of production, which is restricted by both
geography and technology, we focus on the role of a household sector that enables formal sector
workers to monetise their time utilised in completing irksome household tasks by outsourcing
them to unemployed-unskilled workers available in the labour market. The introduction of this
sector alters some of the conventional results in the trade theory. In particular, we show how an
increase in household labourers' supply unambiguously benefits formal skilled and unskilled
workers, without affecting their gross earnings and production activity, though net incomeinequality rises. However, the effect of trade on wage-inequality depends on the extent to which
the formal sector workers can free up their time by hiring household labourers. Our framework
also questions the cornerstone of the traditional results on trade and wage-inequality based on
H-O-S type models and shows how one can explain the simultaneous increase in wageinequality in developed and developing economies around the world.
JEL Codes: F11, F16, F22
Key Words: Labour, Immigration, Trade, Wage Inequality, Household sector
1. Introduction
The link between globalisation and wage inequality has always been at the centre stage of policy
debates in almost all the economies around the world. While in the past few years, inter-country
wage-inequality between similar (income) classes of individuals has started witnessing a
decline (specifically, after the rapid growth of the Chinese economy),3 intra-country inequality
between different working classes has always been on the rise in both the developing and
developed nations since the early 1980s (Qureshi 2018; UN DESA 2020). This is despite the
fact that trade has been booming throughout the late 90s and early 2000s powered by the rise
of GVCs, except after 2008 or so when the world economy experienced a slowdown in its
activities.
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Trade theorists have often tried to reconcile this empirical finding with the Heckscher-OhlinSamuelson (H-O-S) theory4 by exploring new mechanisms and reformulating the standard
models based on specific characteristics of countries, industries, or even firms. For instance,
studies by Acharrya and Marjit (2000), Marjit and Acharrya (2003) have modelled the role of
informal markets and non-tradable sectors, and those by Beladi and Batra (2004), Gupta and
Dutta (2010), and Barua and Pant (2014), among others, have attempted to address the issue by
incorporating the role of specific factors of production, intermediate goods, and unemployment
in labour markets within the H-O-S framework. Besides, others have also emphasised on the
importance of firm-heterogeneity and product fragmentation/outsourcing (Yeaple 2005; Unel
2010; Tran 2020), foreign direct investment (Gopinath and Chen 2003; Huria and Pant 2018
etc.), and migration policies (for e.g., Yabuuchi and Chaudhuri 2007) in models of trade to
explain the global rise in wage inequality.
However, the review of the literature suggests that these views have often been contested by
those who argue that the phenomenon of rising wage inequality has more to do with technical
advancement, rather than trade per se. For example, Katz and Murphy (1991), Bhagwati and
Dehejia (1993), Ghose (2000), Lu (2000), Zhu and Trefler (2005), and Mollick (2008), inter
alia, have emphasised that it is actually the skill-biased technical progress or the shift towards
skill-intensive goods (or capital-intensive goods that are more complementary to skilled than
to unskilled labour) that increases the skilled wage rate at the expense of the unskilled wage
rate by displacing unskilled jobs and hence, accounts for the majority of the global rise in wage
inequality. Similar arguments have been put forward in relatively more recent studies by
Reenen (2011), and Autor and Salomons (2018), as well.
Unlike the studies that focus either on trade or technical progress, Zeira (2007) has attempted
to model the role of the two competing factors together in a unified framework. Considering a
world with one final good and many intermediate inputs (produced using two alternative
technologies, one by skilled and the other by unskilled workers), the author has shown how the
rising income gaps could be attributed to technical improvement (and not just trade) in both the
developed and developing countries. In a similar vein, Chowdhary (2010) has explained how
this gap arises because of technical progress induced productivity differences between the
skilled and unskilled in the North. This is because the outsourcing firms from the North, utilise
4

In a 2-country, 2-sector world with skilled and unskilled labour, application of the H-O theory along with its
corollary (the Stolper-Samuelson theorem) predicts that trade should lead to a rise in wage inequality in the skilledlabour abundant developed country, while reducing it in the unskilled-labour abundant developing country.
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the same improved (skill-biased) technology everywhere, i.e. they transfer the improved
technology to the firms in the South. In a different framework, Feenstra and Hanson (1995)
have also shown how outsourcing of basic stages of production that are relatively unskilled
labour intensive from North’s perspective, but skilled labour intensive as per the South, raises
wage inequality in the latter. Leung (1998), however, has argued that the relative demand-bias
for a good in a particular country (i.e., non-homothetic preferences) assumes a crucial
importance in determining the net effect on wage inequality.
A common feature of most of these studies, along with many others in the literature, is that they
theorise the phenomenon of relative wage movements within the context of a general
equilibrium framework. Although the approach has been useful in analysing the supply-side
effects of economic reforms on resource allocation as well as income distribution, and explains
how trade could accentuate the issue of widening wage-inequality via improved technology,
these studies miss out on an important point. None of them incorporates the crucial role played
by ‘time’ on the demand side. What technology does is that it increases the production capacity
of firms by raising the productivity of factors of production (displaces jobs), and hence, reduces
the prices of goods and services to which it is applied (Rodrik 2018). Further, increased R&D
and innovation often lead to new (and better) product varieties. While capital and technology
are combined with labour inputs (more specifically, skilled labourers in the context of increased
automation and information technology revolution that has happened over the past few years)
to produce output – it is only labour that has the capacity to consume goods. And, this is where
the role of time becomes important. An increase in income is necessary to ensure increased
consumption, but it is not sufficient for a consumer must also have the time available for
physical consumption/use of commodities.
Empirically, many technological innovations in the past, be it in areas like pre-cooked food,
availability of new electronic gadgets, or from posts to email to instant messengers, have been
time-saving (Wajcman 2015; Pant 2017). In fact, recently, this role of time has also been
brought in on the production side in models of trade theory by Marjit (2007), Kikuchi (2009,
2011), and Marjit, Mandal and Nakanishi (2020), etc. Unlike the traditional models based on
differences in preferences, endowments, or technology, these studies have established the role
of time as the fourth catalyst behind international trade, by specifically focusing on what is
referred to as ‘virtual’ trade and competitiveness. They show how two exactly similar countries
can trade as well as gain from trade if they are located in opposite and separable time zones. In

5

EC-20-43

other words, these studies have been able to establish the role of productivity of time (on the
supply-side) to stimulate global trade transactions. Yet crucial questions surround the
consumption possibilities created by these new production opportunities. Paul Krugman once
wrote that – “Productivity isn't everything, but, in the long run, it is almost everything.”5
However, it is important to recognise that even higher productivity alone is not sufficient to
ensure higher welfare, unless consumers find time to be able to enjoy its benefits. In fact, this
is where the role of demographics of a country also becomes critical, as pointed out by Sharma
(2016) and Basch (2020).
This motivates us to revisit the age-old debate on wage inequality by introducing the role of a
new sector, referred to as the ‘Household (𝐻) sector’, in a general equilibrium model of trade.
The significance of this sector has been recently documented in a study by Marjit, Pant and
Huria (2020, MPH hereafter). It plays the pivotal role of ‘time’ on the consumption side, unlike
the studies that primarily feature it as a key supply-side factor. This is essentially the time that
is required for performing household tasks, which include (but are not limited to) washing
clothes and utensils, cleaning the house, along with a few outdoor activities like grocery
shopping or buying other household essentials, and even child-care activity. While e-commerce
platforms and the availability of innovative kitchen/cleaning gadgets have played a significant
role in reducing the overall time required in performing the mundane duties, by no means they
can entirely substitute for the physical labour needed to manage these domestic chores.
Moreover, such activities are irksome and add to one’s disutility, especially when an individual
needs to juggle time between work, kids, household tasks, and everything together. This is what
has incentivised the setting-up of recent start-ups like Urban Company (or Urban Clap),
Zimmer, Cleancorp, etc. – the agencies that utilise their match-making algorithms to connect
household service providers with their end-users. In fact, their role is not just limited to matchmaking, but they actually assist in generating the supply of time, which the formal sector
employees otherwise spend in completing jobs that they dislike.
In this paper, therefore, we formally document the role of these (essential) service-providers by
utilising a standard 2-sector (𝑋 – flexible-wage skilled-sector, and 𝑌 – a unionised unskilledsector) general equilibrium model with wage differential, as in Carruth and Oswald (1981). The
distinctive feature of our framework, however, vis-à-vis MPH (2020) is that it allows us to
distinguish between the formal sector unskilled employees, who can work under these agencies
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(or what we assume as comprising the 𝐻 sector) if they do not find a job in the formal sector,
and other household employees who, on the other hand, cannot get employment in sector 𝑌 as
they do not have the requisite skill or they belong to the category of undocumented immigrants.
Such an aspect was missing in MPH (2020) since it assumed perfect internal mobility of
unskilled workers. As a consequence, any change in the supply of unskilled workers was not
only (directly) affecting the household wage rate, but the formal production activity too, as
some of the migrants could also find employment in the unskilled sector. Further, there was no
difference between what a worker could earn by working in the formal unskilled sector or in
the household sector. Our present framework, thus, builds on their study, and disentangles the
effect of the so-called 𝐻 sector, while specifically emphasising on the role of time on the
consumption side. This sector now acts as a part of the third (non-unionised) sector, where the
unskilled-unemployed work and earn income by enabling the formal sector employees to
monetise heir time utilised in doing their household jobs. 6 What’s more crucial is to note that if
the latter does not find these jobs irksome, then there will be no demand for this new sector at
all.7
This approach provides us with several interesting results on the relationship between labour
movement (or, a change in ‘𝐿’) and skilled-unskilled wages on the one hand, and between trade
and wage-inequality on the other. In general, a standard 2-sector specific factor model (𝑎̀ 𝑙𝑎
Jones 1971) shows that a higher 𝐿 decreases the returns to both skilled and unskilled labour
while raising the returns for the capitalists. With a unionised unskilled sector in place, the same
model would show no effect on the formal wage and rental rates. However, in our case, an
increase in 𝐿 expands the 𝐻 sector, and hence, the household wage rate falls. This
unambiguously raises the net earnings of formal sector workers (both skilled and unskilled),
who now pay less to get their household work done without actually affecting their gross returns
as well as the overall production activity. Yet, their utility rises because they are now able to
save more time by outsourcing more of their irksome duties to the household labourers. Thus,

6

In reality, the on-demand working ecosystem not only organises the informal labour, which work as domestic
help, but other skilled traders too such as educators, beauticians, electricians, and the like. However, in line with
the focal point of our study (i.e., to emphasise on the role of time on the demand side), we specifically consider
the demand for only irksome household activities, which working people often find hard to manage along with
their busy schedules.
7
Our work closely relates to micro models (such as Connelly 1992; Amuedo‐Dorantes and Sevilla‐Sanz 2014)
that document the significance of the availability of unskilled immigrants in affecting the link between the parental
time allocated to child-care activities and female labour force participation. Such an association has also been
verified empirically in studies by Barone and Mocetti (2011), Forlani, Lodigiani, and Mendolicchio (2015), among
others.
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while outsourcing of production, in general, is limited by geography and technology,
outsourcing of time on the consumption side crucially depends on the demographics of a
country.
The results for trade liberalisation, however, are not that straightforward. Unlike the
conventional wisdom, we show that an increase in the price of the (skill/human-capitalintensive) exportable may or may not lead to an increase in the household wage rate, and hence
the net (formal) unskilled wage rate may not necessarily fall. However, higher trade
unambiguously benefits the skilled set by raising both its gross and net earnings. Nevertheless,
an interesting implication of our model, unlike other trade models, is that it allows us to show
that in any country, with higher trade, net wage inequality may actually increase – an outcome
that is not possible in conventional models of the H-O-S variety. This result reinforces Dani
Rodrik’s argument regarding the negative effect of globalisation on low-skilled workers (even
in the absence of any significant change in the relative prices of labour-intensive goods), but
from a different angle.8 In our setup, we observe that even if the elasticity of demand for these
workers remains unchanged, trade raises the effective supply of household labourers and hence,
puts negative pressure on their wage rates (though the net effect depends on the relative changes
in their demand and supply).
Thus, our work shows how some of the standard results change when the role of demand, more
specifically, the importance of time, is introduced on the demand side.
In the next section, we explain our model set up, along with the results. The last section
concludes the study.
2. Model and Results
𝑋 and 𝑌 represent the two formal production sectors in our small open economy, both of which
require capital for their production activities. Skilled labour is specific to sector 𝑋, while goods
in sector 𝑌 are produced using unionised unskilled labour (𝐿𝑌 ) hired at a fixed wage, 𝑤
̅. The
fixed wage gets determined through negotiations with a union, and hence, puts a restriction on
the number of labourers hired by this sector. Yet there exists full employment in this economy.
This is because, apart from the production activities, all the formal sector workers have to
perform another job that requires 0 < ℎ𝑗 < 1 (∀𝑗 ∈ {𝑆, 𝐿𝑌 }) unit of labour for household

8
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maintenance, which they dislike and hence, prefer to outsource to the pool of family labour or
the unemployed-unskilled individuals. The importance of outsourcing these irksome tasks can
be shown from the utility function for any individual 𝑗, which is now defined as:9
𝑈𝑗 = 𝑈𝑗 (𝐶𝑋 , 𝐶𝑌 , ℎ𝑗 )

∀ 𝑗 ∈ {𝑆, 𝐿𝑌 }

(1)

𝐶𝑋 , 𝐶𝑌 (respectively) represent the consumption of goods produced in sectors X and Y, and ℎ𝑗
represents domestic jobs that can be outsourced to others, such that
𝑈𝑗′ (ℎ𝑗 ) > 0

∀ 𝑗 ∈ {𝑆, 𝐿𝑌 }

(2)

This implies that higher utility of any individual, not only depends upon a higher level of
income or consumption, but also on time not spent in doing these non-production activities. To
put it differently, lower ℎ𝑗 entails higher costs in terms of greater disutility. Thus, we assume
that all those who do not find a job in the formal sector, become a part of the non-tradable 𝐻
sector, and work as domestic labourers in (formal) skilled and unskilled workers’ households.
The returns to these household workers are determined through their demand-supply
equilibrium such that 𝑤𝐻 is always less than what the formal sector employees earn, otherwise
the latter will not outsource their domestic tasks to the unemployed-unskilled.10 All other
assumptions of a standard specific-factor model hold viz. production functions exhibit constant
returns to scale and diminishing marginal productivities, and markets are competitive.
Our model is characterised by the following set of equations. The two production functions are:
𝑋 = 𝑋(𝐾𝑋 , 𝑆𝑋 )

(3)

𝑌 = 𝑌(𝐾𝑌 , 𝐿𝑌 )

(4)

With competitive producers maximising profits, we know that,
𝑤
̅ = 𝑌𝐿 (𝐿𝑌 , 𝐾𝑌 )

9

(5)

Preferences are well-behaved.
Although, in reality, even the household workers have to perform their domestic jobs, however, it seems
reasonable to assume that given their minimal incomes, they do not have any time to spend on irksome activities/for
them, no such task is irksome. Moreover, with no difference between what they earn by working in the household
sector and the per-unit cost of household maintenance, they outsource all their domestic jobs to themselves.
Therefore, without any loss of generality, we assume that ℎ𝐿−𝐿𝑌 = 0.
10
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𝑤𝑆 = 𝑝𝑋𝑆 (𝑆𝑋 , 𝐾𝑋 )

(6)

𝑟 = 𝑝𝑋𝐾 (𝑆𝑋 , 𝐾𝑋 ) = 𝑌𝐾 (𝐿𝑌 , 𝐾𝑌 )

(7)

where 𝑝(= 𝑝𝑋 ⁄𝑝𝑌 ) represents the world price of 𝑋 in terms of 𝑌, and 𝑤𝑆 , 𝑟 refer to the rates of
return to skilled labour and capital, respectively. Unlike the formal returns, the household wage
rate 𝑤𝐻 is determined domestically based on the full employment equation for unskilled labour,
i.e.,
𝐿 − 𝐿𝑌 = ℎ𝐿𝑌 𝐿𝑌 + ℎ𝑆 𝑆𝑋

(8)

Here the left-hand side actually represents the surplus labour hours that can be monetised by
employing them for doing irksome jobs in houses of formal sector workers, and on the righthand side of Equation (8), we have the total demand for household labour by skilled and
unskilled workers. Therefore, with 𝑤𝐻 < 𝑤
̅ < 𝑤𝑆 , Equation (8) implicitly assumes that the
rational formal sector workers outsource all their irksome activities to the pool of unemployed
workers (henceforth, household labourers), and thus, becomes like a full employment equation
of time (that can be outsourced to others) in our model.11
Now, the next question concerns the determination of the optimal value of ℎ𝑗 in order to
compute the net earnings of the (formal) skilled and unskilled workers. From Equation (1), we
can rewrite the utility function of any individual 𝑗 as12
𝑈𝑗 = 𝑈𝑗 (𝑤𝑗 − 𝑤𝐻 ℎ𝑗 , ℎ𝑗 )
where, (𝑤𝑗 − 𝑤𝐻 ℎ𝑗 = 𝑝𝐶𝑋 + 𝐶𝑌 ) represents his/her budget constraint. Thus, from the marginal
first order conditions given by
𝑤𝐻 𝑈𝑗′ (𝑤𝑗 − 𝑤𝐻 ℎ𝑗 ) = 𝑈𝑗′ (ℎ𝑗 ),
it is clear that ℎ𝑗 is an outcome of utility maximising behaviour, and varies positively with the
net income of any individual 𝑗.13 This has been demonstrated in Figure 1 below.

11

In general, the agencies (such as Urban Clap, etc.) do charge a brokerage fee for providing their services,
however, we normalise that cost equal to zero for expositional simplicity.
12
Preferences are well-behaved.
13
This derivation has been reproduced from Appendix 1 of MPH (2020).
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Figure 1: Choice of ‘ℎ𝑗 ’

Source: Adapted from MPH (2020)

Therefore, for the skilled set, with higher consumption, 𝑈𝑆′ (𝑤𝑆 − 𝑤𝐻 ℎ𝑆 ) < 𝑈𝐿′ 𝑌 (𝑤
̅ − 𝑤𝐻 ℎ𝐿𝑌 ),
and, in equilibrium, ℎ𝑆 > ℎ𝐿𝑌 .14 Accordingly, we assume that
ℎ𝑗 = 𝑓(ℎ0 , 𝑤𝑗 − 𝑤𝐻 ),

∀ 𝑗 ∈ {𝑆, 𝐿𝑌 }

such that
̂𝑆 = ℎ
̂0 + 𝜆(𝑤
ℎ
̂𝑠 − 𝑤
̂𝐻 ) = 𝜆(𝑤
̂𝑠 − 𝑤
̂𝐻 )
̂
̂ −𝑤
ℎ̂
̅
̂𝐻 ) = 𝜆(−𝑤
̂𝐻 )
𝐿𝑌 = ℎ0 + 𝜆(𝑤

;0 ≤ 𝜆 < 1

(9)
(10)

Here, ‘hat (^)’ represents proportional change in the variables under consideration, ℎ0 is the
(fixed) minimum time required for household maintenance, (𝑤𝑗 − 𝑤𝐻 ) shows the difference
between what an individual earns and his per-unit household maintenance cost, and 𝜆 ∈ [0, 1)
represents the responsiveness of his ℎ𝑗 to any change in this difference.15 Thus, Equations (9)

14

One can also associate a higher value of ℎ𝑆 to the fact that the richer individuals have larger assets (example,
houses), and hence the irksomeness of the household work (i.e., the disutility w.r.t. to higher ℎ𝑗 ) is more for them
than their unskilled counterparts. However, this assumption is not central to our analysis. In fact, all our results
hold even if the degree of irksomeness is the same for both (as assumed in Figure 1). This is primarily because the
opportunity cost of not hiring anyone for household help is more for skilled workers than formal unskilled
employees.
15
Here, 𝜆 is the same for both skilled and unskilled individuals. It can be shown that this does not make much
difference to the results. Since ℎ𝑗 represents an essential activity in our model, it seems reasonable to mention that
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and (10) indicate that while any change in ℎ𝑆 is driven by the gap between 𝑤
̂𝑠 and 𝑤
̂𝐻 in the
proportion 𝜆, ℎ̂
̂𝐻 .
𝐿𝑌 varies negatively with 𝑤
Thus, the net wages of the formal sector workers are given by:
̃
𝑤
̅ =𝑤
̅ − 𝑤𝐻 ℎ𝐿𝑌

(11)

𝑤
̃𝑆 = 𝑤𝑆 − 𝑤𝐻 ℎ𝑆

(12)

Full employment of skilled labour and capital implies
𝑆𝑋 = 𝑆

(13)

𝐾𝑋 + 𝐾𝑌 = 𝐾

(14)

We have 9 equations in the system [(5)-(10), (13), (14)], with 9 unknowns – 𝑆𝑋 , 𝐾𝑋 , 𝐿𝑌 , 𝐾𝑌 ,
𝑤𝑆 , 𝑟, 𝑤𝐻 , ℎ𝑠 , and ℎ𝐿𝑌 , and seven parameters viz. 𝑝, 𝑆, 𝐾, 𝐿, 𝑤
̅, ℎ0 , and 𝜆.16 Hence, the model
is determinate. Using comparative statics exercises, sub-section 2.1 discusses the impact of an
increase in the supply of undocumented individuals on skilled-unskilled wage rates, while the
next sub-section traces through the changes in equilibrium as 𝑝 is increased in our small open
economy.
2.1 Labour Movement and Skilled-Unskilled Wages
Let us assume that there is an influx of undocumented unskilled labour in this small open
economy either because of immigration or as a result of internal migration that usually happens
due to seasonal farm jobs in any country. Thus, with 𝐿̂ > 0, we can state the following
outcomes:
𝐿̂𝑌 = 0

(15)

𝑟̂ = 0 and 𝑤
̂𝑆 = 0

(16)

which, in turn, implies that

its demand is somewhat inelastic in nature. This is why a fall in individual 𝑗′𝑠 income doesn’t lead to a
proportionate/more than proportionate fall in his/her ℎ𝑗 , or vice-a-versa (i.e., 𝜆 < 1)
16
Equation (7) actually represents two different equations, and hence, we are counting it twice.
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This is because fixed return to 𝐿𝑌 pegs the return to capital, and therefore, 𝐾𝑌 and 𝐾𝑋 do not
change. As a result, there is no change in the skilled sector as well, and both 𝑋̂ and 𝑤
̂𝑆 are equal
to zero. However, from Equation (8),
𝑤
̂𝐻 = − 𝜆(ℎ

𝐿
𝐿𝑌 𝐿𝑌 +ℎ𝑠 𝑆𝑋 )

𝐿̂

(17)

With 𝐿̂ > 0, 𝑤
̂𝐻 < 0, and therefore, from Equations (11) and (12), we find
(1−𝜆)𝑤𝐻 ℎ𝑆
̂
𝑤
̃𝑆 = −
𝑤
̂𝐻 > 0
̃
𝑤
𝑆

̂ = − (1−𝜆)𝑤𝐻 ℎ𝐿𝑌 𝑤
̃
𝑤
̅
̂𝐻 > 0
̃
̅
𝑤

(18)

(19)

Proposition 1. An increase in the supply of unskilled labour necessarily raises the net earnings
of both the skilled and unskilled workers employed in the formal sector, without affecting their
production activity.
Proof. From (15), (18), and (19). QED.
The intuition is that with no change in the employment of unskilled labour in sector 𝑌, the entire
burden of the increased inflow of 𝐿 falls on the household sector. As a result, to restore
equilibrium in the unskilled labour market, 𝑤𝐻 falls, thus making it less costly for the formal
sector workers to outsource their irksome domestic tasks to household labourers. Hence, both
ℎ𝐿𝑌 and ℎ𝑆 rise in the new equilibrium. Further, with 0 < 𝜆 < 1, the proportionate rise in ℎ𝐿𝑌
and ℎ𝑆 falls short of the proportionate fall in 𝑤𝐻 , thereby increasing the net skilled as well as
net (formal) unskilled wage rates unambiguously, as shown by Equations (18) and (19),
respectively. This result differs from MPH (2020), which shows how increased unskilled
immigration benefits skilled workers under some condition, while necessarily hurting their
unskilled counterparts.
It is interesting to point out that with an increase in the net earnings as well as the amount of
outsourced household activity, Equations (1) and (2) clearly indicate that even the utility of
both types of formal sector employees increases with an increase in 𝐿. Thus, while technology
enhances the productivity of time on the supply side of trade models (Marjit, Mandal and
Nakanishi, 2020), incorporating the so-called 𝐻 sector enables us to establish the importance
of time on the consumption side, without actually affecting the production-side of our
13
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theoretical framework. This represents a new addition to the extant theoretical literature on
international trade and factor flows, and hence, the following proposition is noteworthy.
Proposition 2. In a small open economy with a unionised unskilled sector and a household
sector, an increase in the supply of unskilled labour may or may not raise the skilled-unskilled
wage gap, but raises the utility of the formal sector workers. However, overall income
inequality necessarily worsens.
Proof. While there is no change in the gross earnings of both types of formal sector workers,
change in net earnings enables us to compute what we refer to as net wage-inequality defined
as the ratio of net skilled to net (formal) unskilled wage rate.
Using Equations (16) and (17), we find
ℎ
̂
̃ = −(1 − 𝜆)𝑤𝐻 [ ℎ𝑆 − 𝐿𝑌 ] 𝑤
𝑁𝑊𝐼
̂𝐻
̃
̃
̅
𝑤
𝑤

(20)

𝑆

̃
With 0 < 𝜆 < 1, and assuming that 𝑤
̃𝑆 > 𝑤
̅ , i.e., the net skilled wage rate is more than the net
unskilled wage rate (which is typically the case),
̂ ⋛ 0 iff
̃
𝑁𝑊𝐼

ℎ𝑆
ℎ𝐿𝑌

⋛

̃𝑆
𝑤
̃
̅
𝑤

or

̅
𝑤
ℎ𝐿𝑌

⋛

𝑤𝑆
ℎ𝑆

(21)

To intuitively explain this result, let’s first consider the case when (𝑤
̅ ⁄ℎ𝐿𝑌 ) > (𝑤𝑆 ⁄ℎ𝑆 ). With
𝑤
̅ < 𝑤𝑆 , such an outcome is possible only when the gap between ℎ𝐿𝑌 and ℎ𝑆 is high. Thus, if
the initial value of ℎ𝐿𝑌 is very low or ℎ𝑆 is very high, then the benefits of an increase in the size
of household sector17 in the form of a reduction in 𝑤𝐻 , will be less for the unskilled than the
skilled workers, as a result of which the rate of change in net wage inequality becomes positive.
From the utility maximisation exercise, it is clear that the optimal value of ℎ𝑗 not only depends
on the income differences between the two class of workers, but also on the extent of disutility
associated with lower levels of outsourcing of domestic tasks, i.e., when the workers have to
spend their own time in doing their household jobs, Therefore, such a possibility (when ℎ𝑆 is
sufficiently high vis-à-vis ℎ𝐿𝑌 ) may also arise when the household work is more irksome for
skilled than unskilled workers.

17

That is, when more of household workers are available in the labour market.
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However, if ℎ𝐿𝑌 is also sufficiently large (but less than ℎ𝑆 ) or ℎ𝑆 is sufficiently small (but more
than ℎ𝐿𝑌 ), then with no change in 𝑤
̅ and 𝑤𝑆 , the net benefits to unskilled labour exceed the net
̂
̃ < 0. In order to make the point more clearly, we also
rewards to the skilled, and hence, 𝑁𝑊𝐼
solve our model numerically, and illustrate our results in Figures 2 and 3.
Figure 2: Labour Movement and Change in Net (Formal) Wage Rates

Source: Authors’ Input. Note: In line with our model, we assume that initial 𝑤
̅=15, 𝑤𝑆 =20, 𝑤𝐻 =8,
𝑤
̂𝐻 = −0.10. The simulation results are based on a series of 4,402 random (initial) values of ℎ𝑆 and
ℎ𝐿𝑌 (such that ℎ𝑆 > ℎ𝐿𝑌 ). In the figures, we have shown the results only for a subset of the values of the
ratio of initial ℎ𝑆 to ℎ𝐿𝑌 .

Figure 3: Labour Movement and Change in Net Wage Inequality

Source: Authors’ Input. Note: Here, we assume that initial 𝑤
̅=15, 𝑤𝑆 =20, 𝑤𝐻 =8, 𝑤
̂𝐻 = −0.10. The
exercise is based on a series of 4,402 random (initial) values of ℎ𝑆 and ℎ𝐿𝑌 (such that ℎ𝑆 > ℎ𝐿𝑌 ). The
two panels show the results only for a subset of the values of the ratio of initial ℎ𝑆 to ℎ𝐿𝑌 .

The left and right panels of Figure 2 graph the responsiveness of the net (formal) unskilled and
skilled wage rates to an increase in 𝐿 on the vertical axis, against the ratio of the initial values
15
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of ℎ𝐿𝑌 and ℎ𝑆 , respectively. In Figure 3, we plot the responsiveness of the rate of change in net
wage inequality against that ratio. Here, the left panel assumes that 𝜆 takes a smaller value
(equal to 0.01), vis-à-vis the right panel with a relatively higher value of 𝜆. Even though from
Figure 2, it seems that the gains to the (formal) unskilled workers are always more than the
gains to their skilled counterpart with a lower 𝑤𝐻 , however, it is essential to consider that in
equilibrium, ℎ𝐿𝑌 < ℎ𝑆 . Hence, the net effect or the impact on the rate of change in net wage
inequality is positive or negative depending upon the gap between the initial values of the two
ℎ𝑗 ’s, as can be observed in the two panels of Figure 3.
Nonetheless, two more important points emerge from our graphical analysis. First, a higher 𝜆
is associated with a higher change in net formal wage rates but induces lesser adjustments as
far as the proportionate change in net wage inequality is concerned. Secondly, the presence of
̃ ) < (𝑤𝑆 − 𝑤
ℎ𝑗 closes the wage-gap between skilled and unskilled workers (i.e., (𝑤
̃𝑆 − 𝑤
̅
̅)), and
hence, offers a new mechanism to address the issue of intra-country wage inequality between
the rich and the middle-income working classes.
To prove the second part of the proposition, let’s define net income inequality (𝑁𝐼𝐸) as the ratio
of the total earnings of the skilled workers vis-à-vis everyone else in the economy, i.e.,
𝑁𝐼𝐸 =

𝑤
̃𝑆
𝑆 𝑋
̃
𝑤
̅ 𝐿𝑌 + 𝑤𝐻 (𝐿 − 𝐿𝑌 )

Totally differentiating the expression and using Equations (17)-(19), we find
̂ = −(1 − 𝜆)𝑤𝐻 ℎ𝑆 [ 1 +
𝑁𝐼𝐸
̃
𝑤
𝑆

𝑆𝑋
]𝑤
̂𝐻
̃
̅ 𝐿𝑌 +𝑤𝐻 (𝐿−𝐿𝑌 )
𝑤

>0

(22)

Thus, while the net earnings of both the skilled and the unskilled rise with an increase in the
size of the household sector, the fall in the payments made to the domestic workers
unambiguously worsens the net income inequality in this small open economy. Note that this
result is independent of whether the economy under consideration is relatively more endowed
with skilled or unskilled labour. Therefore, although we have not explicitly modelled the link
between the household sector and the extreme right electoral responses in many parts of the
globe, our result suggests a plausible reason that might be driving such movements (Mr.
Trump’s immigration policy in the US, the recent BREXIT episode, or even the Arab Spring
movement initiated during 2010-11).This is important to emphasise as issues of income
inequality are generally ignored in general equilibrium models.
16
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2.2 Terms of Trade and Skilled-Unskilled Wages
This sub-section examines the relationship between terms of trade and the skilled-unskilled
wage rates in the presence of the 𝐻 sector. With 𝑝̂ > 0 representing a rise in the price of the
exportable good for the small open economy, we find
𝑤𝑆 𝑤
̂𝑆 = − [

𝑋𝑆𝐾 𝑋𝐾

− 𝑋𝑆 ] 𝑝̂ > 0

𝑋𝐾𝐾

(23)

and,
𝑌

𝑋

𝐿𝑌 𝐿̂𝑌 = − 𝑌 𝐿𝐾𝑋 𝐾 𝑝̂ < 0

(24)

𝐿𝐿 𝐾𝐾

Therefore, in gross terms, wage inequality unambiguously increases as in a standard 2-sector
specific factor model, with or without unionised labour. This is because a rise in 𝑝 increases the
value of the marginal product of both the factors employed in sector 𝑋, thus increasing their
gross returns as well. However, with unionised unskilled wages, not only this implies a shift in
capital from 𝑌 to 𝑋, but also leads to a decline in the employment of unskilled labour in sector
𝑌.
This is so far as the traditional outcomes are concerned. However, with a household sector in
place, the laid-off workers also start working as domestic labourers since it is difficult for
anyone to survive without wages.18 Akin to what we observed in sub-section 2.1, this increase
in the size of the household sector, thus puts downward pressure on their wage rate. But, at the
same time, with an increase in 𝑤𝑆 , there is an increase in the demand for their services by the
skilled set. These effects tend to cancel out each other, and thus, in the new equilibrium, we
observe that 𝑤𝐻 may rise or fall, as shown in the following Equation (25).
𝑌

𝑋

𝜆(ℎ𝐿𝑌 𝐿𝑌 + ℎ𝑆 𝑆𝑋 )𝑤
̂𝐻 = [(1 + ℎ𝐿𝑌 ) (− 𝑌 𝐿𝐾𝑋 𝐾 ) +
𝐿𝐿 𝐾𝐾

𝜆ℎ𝑆 𝑆𝑋
𝑤𝑆

(𝑋𝑆 −

𝑋𝑆𝐾 𝑋𝐾
𝑋𝐾𝐾

)] 𝑝̂

(25)

Here, the first term on the RHS represents the fall in demand for household workers due to a
fall in the 𝑌-sector workers, and the second term, on the contrary, shows a positive effect on
𝑤𝐻 due to an increase in the skilled wage rate. This implies that (given the value of 𝜆), the net
impact on the household wage rate, and hence, the net earnings of the formal sector employees,

18

This result could be related to the studies by Marjit, Kar and Beladi (2007), Ghosh and Paul (2011), etc. on trade
and overall expansion of the informal sector.
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will depend on whether the direct effect of a rise in terms of trade on skilled wage rate is stronger
or weaker than the indirect effect that occurs in the presence of the 𝐻 sector.
Proposition 3. An increase in terms of trade, or the relative price of the goods produced in the
skilled-sector, ceteris paribus, will increase the net returns to skilled workers as in a standard
2-sector specific-factor model, but may not necessarily hurt the unskilled workers. Hence, net
wage inequality may or may not increase.
Proof. Using Equations (11) and (12), we find
𝑤

̂𝑆 = 𝑤𝑆 𝑤
𝑤
̃𝑤
̂𝑆 (1 − 𝜆ℎ𝑆 𝑤𝐻 ) − 𝑤𝐻 ℎ𝑆 (1 − 𝜆)𝑤
̂𝐻
𝑆̃
𝑆

̂ = −(1 − 𝜆)𝑤 ℎ 𝑤
̃
̃
𝑤
̅𝑤
̅
𝐻 𝐿𝑌 ̂
𝐻
𝑤

Since (1 − 𝜆ℎ𝑆 𝑤𝐻 ) >
𝑆

𝑤𝐻
𝑤𝑆

(26)

(27)

(1 − 𝜆), and |𝑤
̂𝑆 | > |𝑤
̂𝐻 | (from Equation (25)), we find that with an

increase in gross skilled wage rate, their net earnings also expand regardless of whether 𝑤𝐻
rises or falls.19 However, the net unskilled wage rate falls only when the household wage rate
rises. As argued by Mazzolari and Ragusa (2009), such a possibility may occur when the skilled
disproportionately demand services of the informal workers, like cleaning, gardening, childcare, etc., for freeing up their time, which, in turn, raises the cost of household maintenance for
everyone. Thus, even with the expansion of the 𝐻 sector, the existing household workers gain
(though the displaced formal workers necessarily lose). Such an outcome was also observed in
a study by Marjit (2003), where the author specifically assumed that the informal sector
provides an intermediate input to the formal (tradable) sector. Nonetheless, the relatively lessskilled or the (formal) unskilled, in our case, end up suffering with lesser net returns and lower
overall utility as well.
On the contrary, if trade increases the supply of 𝐻 workers more than it increases their demand,
then 𝑤𝐻 falls, and the (formal) unskilled workers are better off in the new equilibrium.20

19

Detailed derivation is available with the authors.
This could be considered as a qualification to the so-called neoclassical ambiguity in the trade literature. In a
simple Ricardo-Viner framework, it refers to the ambiguity involved in assessing the impact of a change in
commodity prices on the real return paid to the non-specific factor of production. However, in our case, the net
returns to formal unskilled workers unambiguously rise (fall) when 𝑤𝐻 falls (rises) with an increase in the relative
price of goods produced in sector 𝑋.
20
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The next concern relates to the rate of change in net wage inequality. Utilising Equations (26)
and (27), we find
𝑤
𝑤
̂ = 𝑤𝑆 (1 − 𝜆ℎ𝑆 𝑤𝐻 ) 𝑤
𝑁𝑊𝐼
̂𝑆 − (1 − 𝜆)ℎ𝑆 𝑤̃𝐻 𝑤
̂𝐻 + (1 − 𝜆)ℎ𝐿𝑌 𝑤̅̃𝐻 𝑤
̂𝐻
̃
𝑤
𝑤
𝑆

𝑆

(28)

𝑆

or,
ℎ
̂ = 𝑤𝑆 (1 − 𝜆ℎ𝑆 𝑤𝐻 ) 𝑤
𝑁𝑊𝐼
̂𝑆 − (1 − 𝜆)𝑤𝐻 (𝑤̃𝑆 −
̃
𝑤
𝑤
𝑆

𝑆

𝑆

ℎ𝐿𝑌
̃
̅
𝑤

)𝑤
̂𝐻

(29)

From the above discussion, it is clear that whenever 𝑤𝐻 rises, net wage inequality
unambiguously increases because of a fall in net (formal) unskilled wage rate. This is evident
from Equation (28) since the first two terms of the equation represent the change in the net
̂ > 0 iff
skilled wage rate, which is always positive. But when 𝑤
̂𝐻 < 0, then 𝑁𝑊𝐼

̅
𝑤
ℎ𝐿𝑌

≥

𝑤𝑆
ℎ𝑆

.

This condition is similar to what we observed in sub-section 2.1. It highlights the crucial role
played by time on the consumption side, and how the difference in the initial values of ℎ𝑆 and
ℎ𝐿𝑌 , i.e., the amount of non-productive work that the formal sector workers are able to outsource
to others (which, of course, depends on the difference in their earnings, irksomeness of domestic
tasks, as well as the availability of household labour) alter some of the well-established results
in the trade theory. For instance, not only our results differ from the conventional H-O-S theory,
but also contrasts with the findings of relatively recent studies such as Chaudhuri and Yabuuchi
(2007), in which it has been argued that a rise in the relative price of the high-skill commodity
in a three-sector model (with unionised unskilled wages) unambiguously worsens the skilled–
unskilled wage gap even though both skilled and unskilled wage rate decline. In fact, it is worth
noting that in our case, the extent by which net wage inequality rises is less vis-à-vis those
models that do not incorporate the role of the household sector, when there is no change in the
earnings of the (formal) unskilled labour.
Further, an important observation is that, unlike a conventional trade model, even when we
consider a fall in 𝑝, or an increase in the relative price of goods produced in sector 𝑌 (i.e., the
terms of trade of the partner country), then also trade can be shown to have a positive or a
negative impact on net wage inequality, depending upon the initial values of ℎ𝑆 and ℎ𝐿𝑌 . Since
these values critically depend on the availability of household labourers (apart from how much
a formal sector worker earns), our findings go considerably beyond the question of whether
higher trade worsens or alleviates wage inequality in any economy on which the extant trade
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literature has a lot to say. Rather, it highlights why it is important to incorporate the role of time
on the consumption side, which, in turn, depends crucially on the demographics of any
economy.
As regards the impact on net income inequality, we find
̂ =𝑤
𝑁𝐼𝐸
̂𝑆 − 𝑤̅̃𝐿

1
𝑌 +𝑤𝐻 (𝐿−𝐿𝑌 )

̃ − 𝑤𝐻 )𝑑𝐿𝑌 ) + (𝐿𝑌 𝑑𝑤
̃ ) + ((𝐿 − 𝐿𝑌 )𝑑𝑤𝐻 )]
[((𝑤
̅
̅

(30)

Here, the first term in the square bracket on the RHS represents the change in income for the
displaced workers, which is always negative since 𝑑𝐿𝑌 < 0, and net wage rate of (formal)
unskilled workers cannot be less than that of household workers. The second term represents
the change in net income of the (formal) unskilled workers, which varies negatively with the
change in the household wage rate, while the last term represents the change in earnings of the
household labourers. Thus, from our discussion above, it is clear that the net impact on income
inequality remains ambiguous, depending upon whether the direct effect of a change in 𝑤𝐻 is
stronger than the indirect effect that affects the formal workers (skilled as well as unskilled) via
the change in their net income. This contrasts with the case of unskilled immigration or a rise
in the overall size of the household sector, where NIE unambiguously rises with a fall in the
household wage rate, without affecting the gross earnings of the formal sector workers.
3. Concluding Remarks
Since the 1980s or so, the link between globalisation and the skilled-unskilled wage gap has
been a long-standing issue in international economics. While the earlier research focussed on
the debate between trade and skill-biased technical progress, followed by theories on product
fragmentation and the increased outsourcing of domestic jobs by the global North, more
recently, the literature has developed further to incorporate the role of ‘time’ on the supply side
of trade models. In the context of the information technology revolution, these studies cover an
important aspect of trade, specifically ‘virtual trade’, and establish the significance of
productivity per unit of time, in contrast to productivity per unit of labour as has been often
done in classical and neo-classical models of trade.
However, what has largely been overlooked in all these supply-side theories, is the crucial role
played by time on the consumption side. In other words, these models often fail to recognise
that even consumption is subject to a binding constraint imposed by the availability of time,
more so in countries where the population is not growing. In fact, this is the reason as to why
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EMEs with favourable demographics are now becoming the most attractive destinations for the
majority of the world’s big manufacturing players (Tanchua and Shand 2016; Mancini et al.
2017; Jamrisko, Nag and Teso 2019; among others). Thus, in this paper, we attempt to address
this issue by proposing a simple extension of the standard informal sector model with wage
differential by incorporating the importance of time on the consumption side.
Akin to the growing literature on outsourcing of production tasks, and its effect on wageinequality, our model documents the significance of consumption time by assessing the impact
of outsourcing of domestic jobs to household labourers, and demonstrating how some of the
traditional results cease to hold in the presence of the household sector. Particularly, in the
context of the debate on international factor flows and wages or an overall expansion of the
informal sector, we show how an increase in the supply of a specific factor not only benefit that
specific factor but the other specific factor as well without actually affecting their production
activities. This outcome is not possible in conventional models of the H-O-S variety. We also
show how the effect of trade on skilled and unskilled wages crucially depends on the extent to
which the formal sector workers are able to free up their labour hours by outsourcing their nonproduction activities to the household labourers. Another important observation relates to the
issue of income inequality, which is mostly overlooked in general equilibrium models of trade.
Our framework, however, shows how (net) income inequality unambiguously rises with an
expansion of the household sector, while it may or may not necessarily worsen with trade.
Therefore, while the trade theorists have already documented time as the fourth determinant of
trade (apart from technology, endowment, and preference), our findings suggest that it is
equally imperative to capture how consumption possibilities (and, hence the role of time on the
consumption side) become the fifth catalyst for determining patterns of production and
stimulating global trade transactions.
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