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ABSTRACT

Determinants of Attitudes Towards Immigration:
A Trade-Theoretic Approach*

This paper uses a three-factor (capital, low- and high-skill labour), two-
household (low- and high-skill individuals), two-sector trade model to analyse
the determinants of voter attitudes towards immigration under direct
democracy and identify factors that would be coherent with both the observed
increase in the skilled-unskilled wage differential and the stiffening attitudes
towards low-skill capital-poor immigration. If the import-competing sector is
intensive in the use of low-skill labour, and capital is the middle factor, an
improvement in the terms of trade or neutral technical progress in the
exporting sector leads nationals to oppose immigration of capital-poor low-skill
households. An increase in income inequality is also likely to stiffen attitudes
towards this type of capital-poor, low-skill immigration prevalent in Europe until
recently.
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NON-TECHNICAL SUMMARY

The deteriorating conditions in the OECD labour markets have affected the
political debate on immigration. On national political scenes throughout
Europe, resistance towards immigration has risen sharply. This has been
reflected in a quasi-universal shift in migration requirements favouring
immigrants with capital and/or skill ownership through a tightening of
immigration quotas. (A recent EU survey reports that over half the
respondents in Germany, France, ltaly and the United Kingdom feel there are
too many immigrants in their countries.) A large empirical literature has sought
to establish the reasons for the deterioration in OECD labour markets. While
trade economists have emphasized the role of factor endowments and rising
pressures from the South resulting from increased globalization, labour
economists have emphasized that biased technical progress against unskilled
labour has contributed towards explaining rising unemployment and/or rising
wage gaps between skilled and unskilled workers in recipient countries. This
paper explores the potential links between these phenomena.

We study attitudes towards immigration in a model where attitudes are
determined entirely by economic self-interest in a direct-democracy
framework. We use the simplest two-sector Heckscher-Ohlin model, one
sector (intensive in the use of low-skill labour) representing the import-
competing sector, and the other (usually high-skill labour intensive) sector
representing the export-competing sector. To accommodate labour
economists’ views that wages are not entirely determined in product markets,
we use a three-factor model with low-skill labour, high-skill labour and capital.
To link model-results to the debate on the evolution of the wage gap, we use a
two-household variant in which high-skill and low-skill households own varying
degrees of capital. This extension also allows us’ to study the effects of
changes in the distribution of income on household attitudes towards
immigration.

This three factors — two goods (‘3x2’) model is a useful vehicle to explore the
links between globalization, the deterioration in labour markets in recipient
countries and the stiffening in attitudes towards immigration, as it maintains
the small-country assumption so dear to trade economists, while it
accommodates the positions of labour economists, who view wages as being
determined endogenously, in the sense that wages are not tied to world
prices. Direct-democracy seems a suitable political-economy approach,
insofar as everyone has a ‘position’ on immigration that is readily expressed in
votes in favour of politicians’ views on immigration (even though income



changes are not the only determinants of voters’ attitudes). The objective is to
provide a taxonomy, which helps to identify the conditions under which
national attitude towards immigration would be compatible with these
observed changes. We believe that a taxonomic approach in this widely
understood framework helps establish the nexus between increasing
openness to trade, changes in the labour market and resulting pressures for
changes in immigration policies. Following are the main results.

Start first with the case where capital ownership is evenly distributed within
households. In this case, as immigration has no impact on the aggregate
income of residents (immigration is a zero-sum game in this model),
households always adopt an opposite attitude towards immigration (unless
they are both indifferent). Hence national immigration policy reflects the
position of the majority group, which is driven by the usual friend-enemy
relationships between factor endowment and factor prices. (The middle factor
is a ‘friend’ or a g-complement with each extreme factor in the sense that an
increase in its endowment increases the return to each extreme factor, while
extreme factors are g-substitutes or ‘enemies’, in the sense that an increase in
the endowment of any extreme factors lowers the return to the other extreme
factor.) Depending on assumptions about factor intensities, two different
patterns arise:

Case |: Capital is the ‘middle’ factor. Then its influence on both type of wages
is positive (capital and labour are friends), so it is a priori unclear if a national
household is ‘capital-poor’ (e.g. the wage effect is dominant in his income
change) or ‘capital-rich’ (the capital remuneration effect dominates). As the
same ambiguity applies to capital-endowed immigrants, this leads to a ‘capital-
concerned’ national attitude towards immigration (where a capital-poor
household always oppose a capital-poor immigrant, irrespectively of the skill
degree). Apart from the composition of the population, the key factor in
determining immigration policy are the differences in factor intensities,
reflected by a ‘similarity index’ between the middle factor and one of the
extreme factors.

Case |I: Capital is an ‘extreme’ factor. Then its influence on the wage of the
other extreme factor (in our case low-skill labour) is negative, which eliminates
all the ambiguities of the previous case. National attitude towards immigration
is now mainly ‘skill-concerned’ (where a low-skill household always opposes a
low-skill immigrant, irrespectively of capital ownership). In this case, the role of
the ‘similarity index’ vanishes.



We examine next the effects of factor accumulation, disembodied technical
change and increased openness (proxied by an improvement in the terms-of-
trade) on attitudes towards immigration. Results are generally ambiguous,
depending on the substitutability/complementarity relationship between
factors. With additional assumptions on technology (e.g. a CES technology
and identical capital share in total costs in both sectors), however, increased
openness would be compatible, in Case | and under plausible conditions, both
with a wider wage gap (between high- and low-skill labour) and a stiffening of
attitude towards capital-poor immigrants. If this result is in accordance with
widely held perceptions, the effects of an increase in high-skill labour
endowment or technical progress of the labour-saving type are more difficult to
reconcile with widely held views, as they lead to opposite results.

Consider next the case of an uneven distribution of capital within households,
thereby relaxing the systematic opposition between households. With
skewness in capital ownership, it is possible that a majority of households in
each household category will be capital-poor. Then an increase in the disparity
of intra-household capital ownership leads to a stiffening of attitudes towards
low-skill capital-poor immigrants. Hence, the observed increase in income
inequality in recipient countries is consistent with a stiffening of national
attitude towards capital-poor immigrants.



1. Introduction

Incentives for international migration have largely been studied as responscs to factor-
reward differences with factors of production moving internationally to maximise income. The
standard Heckscher-Ohlin model predicts that, on efficiency grounds, countries should be as
open to the indirect inflow of factor services embodied in goods as to the direct flows of capital
and labour. Yet, the globalisation of the world economy has revealed an asymmetry in policies
as countries have become concurrently more open to flows of goods and capital and less open
to direct flows of labour. Moreover, for countries receiving immigrants, restrictions have
become more severe towards unskilled labour. At the same time there has been a widening
disparity between the incomes of skilled and unskilled workers. This is in accordance with the
Stolper-Samuelson predictions of increased globalisation, suggesting that there is still some
usefulness for the standard trade theoretic framework when studying intemational factor
migration and that there may be causal links between changes in the external environment , the
deterioration in the labour markets of many recipient countrics, and the stiffening of attitudes

towards immigration.

To be sure, to understand attitudes towards the movement ol people. one must go
beyond the standard economic framework where factars of production arc apersonal entities.
Broadening the framework to take into account the attributes of individuals as in models of
locational choice (e.g. Hillman (1994)) or cultural preferences (e.g. Schift (1997)) help better
understand attitudes towards immigration. But it is hard to dismiss the view that, like others,
immigration policies are usefully analysed in a political-economy setting in which they are
endogenously explained by economic and political self-interest and the institutional

mechanisms ot collective choice’. We study attitudes towards immigration in a model where

'A widely used approach reties on the interest group model which states that the politically active
groups will be those where the benetits from regulation policy (in our case imumigration) are
concentrated. For instance, Freeman (1995) argues that benefits from immigration are concentrated
among producers (who enjoy lower wages and face a higher demand) whereas the costs are dittused
among the working population group (which earns lower wages). Henee, organised interests get more
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attitudes are determined entirely by economic self-interest in a direct-democracy framework i la

Mayer (1984), the simplest institutional mechanism of collective choice.

Our objective is to explore the links between detertorating labour market conditions in
recipient countries in the context of economies becoming increasingly more open to trade and
the changing attitudes towards immigration. We use the simplest two-good Heckscher-Ohlin
model. However, to accommodate labour economists™ views that wages are not entirely
determined in product markets, we use a three-fuctor version of the model with low-skill labour,
high-skill labour, and capital. And 10 link model-results to the debate on the evolution of the
wage gap, we consider two-households (high-skill and Jow-skill houscholds that own varying
degrees of capital). This extension also allows us to study the cltects of changes in the

distribution of income on houschold attitudes towards immigration”.

It should be pointed out at the outset that this trade-theoretic approach has limitations.
To begin with, the straightjacket imposed by this core model will only capture some of the
pertinent changes in product and labour markets in recipient countries . Neither will the

exclusive focus on cconomic scll-interest be sufticient to understand the changes in attitudes

attention from political authorities than the general public does. and immigration policics appear more
liberal than those that would be wished by the majority of the population. Others also recognise the role
of new immigrants as a pressure group (see ¢.g. Buckley (1996), and Goldin (1994)). For a critical
survey of the politicat-economy literaturc on immigration, sec Hilliman and Weiss (1997),

? Davies and Wooton (1992) also use a 3x2 model to study the ctfedts of endowment changes on the
factoral distribution of income. They do not, however, map actor income into houschold income.
The alternative would have been to rely on the specific-factor model. However, even in this case, the
analysis would have produced ambiguous results.

¥ Benhabib’s (1996) one-sector one-factor direct-democracy model shares the zero-sum gaime property
of our model and the opposed attitudes of houscholds. He shows that, under majority voting, an
immigration policy that increases (lowers) the economy-widce average wealth ownership (or capital-
labour ratio) will be defeated if the median voter’s wealth is above (below) a critical capital ownership
level. He also derives an expression for the immigration policy that would delcat any other policy ina

pairwise contest under majority voting.



towards immigration. We hope, however, that a taxonomic approach in a widely understood
framework will be helpful in establishing the nexus between increasing openness (o trade,

changes in the labour market, and resulting pressures for changes in immigration policies.

Section 2 presents the building blocks of the model: houschold factor ownership
patterns and factor intensity conditions. Section 3 develops a simple graphical analysis (see
figure 1) that allows 1o determine household attitudes towards immigration in terms of two
parameters: a “similarity’” index measuring differences in factor intensities and the household
composition in the population. Section 4 carries out standard comparative statics exercises that
establish how factor accumulation, terms of trade changes, and disembodied technical progress
affect households attitudes towards immigration. Section 5 attempts to interpret model-
predicted results about changes in attitudes towards immigration in terms of broad stylised facts

on the evolution of product and factor markets in receiving countries. Section 6 concludes.

2. The model

The “3x27 model used here was first introduced by Batra and Casas (1976) and further
developed by Jones and Easton (1983) in a different context. As in these papers, we assume
that the economy is small so that prices are fixed in international markets, and we take a long
run view by assuming that all factors are mobile across sectors. Two goods are produced, X; and
X2, with constant return to scale production functions using three factors, low-skill labour, L,
high-skill labour, H, and capital, K. Besides having the advantage that immigration has an etfect
on factor incomes even if the economy remains diversified (as we also assume), the model also
allows us to trace the etfects of (exogenous) changes in product prices, factor accumulation and
technical progress on attitudes towards immigration via changes n factor rewards and
household incomes. A one-household version of this model has been used by Kuhn and Wooton
(1991) and Davies and Wooton (1992) to study the effects of immigration on wages and
income inequality. We discuss first assumptions about households, then turn to technology and

factor endowments.



2.1. Households

Because recent observed changes in immigration policies tend to case and emphasise
qualifications and/or capital ownership, it is useful to separate houschold income from factor
income: hence we assume two types of households, each owning cither one unit of Tow-skill
labour (L) or one unit of high-skill labour (H) and a positive amount ol capital (K)4. Households
have identical and homothetic preferences. Household income depends on factor prices wg, wy,
and wy. Thus, the incomes of low and high-skill houscholds are yi=w; +wi K, and y,=wp+wgKj,
respectively (where 1=1,....L and h=1 -,H). It is assumed that immigrants spend their income in

the receiving country and do not vote.

Suppose a direct democracy in which people vote on immigration policy. Then, a voter
will favour entry of new immigrants if it increases his utility. Deline the indirect utility of voter
vas Uy=Uu(p,y,). where p is the relative domestic price of good | expressed in terms of good 2,
the numéraire, and v=Lh. Then, in the general case where imnugrants. M. may bring in capital,

the condition for household v to favour immigration is that

U, (dy. Yy .,
du, :aUV(a—de+—aﬂdK)+ > ( Y M+ 22 gk |z 0. (1]
Jdp \oM oK dy, \ oM oK

Since goods’ prices are fixed. dp/oM = dp/dK =0. the condition for a voter to support the

arrival of new immigrants reduce to

J y, dy. Ay, dK
dy, = yvdM+—y‘—dK=dM[ Yy O d ]

oM JK oM 0K dM 2]
= am| [ e Wy IR +(9WK £ VK d—K-)K\. >0.
oM 9K dM M 9K dM

* In Benhabib (1996), conflicting attitudes derive from different patterns of capital ownership. By not
mapping factor-income into household-income, Davies and Wooton (1992) concentrate on the effects of
immigration on the functional distribution of income.
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dK . . o
where —M> O indicates the capital ownership of an immigrant M (M=L,H).

Expression [2] shows that a voter’s attitude towards immigration depends on factor
price changes weighted by household factor endowments. In this expression, the first term in
parentheses on the right-hand side gives the effect of immigration on labour income, the second
the effect of immigration on capital income. As 1s well-known from Jones (1965), Rutfin (1981)
and Jones and Easton (1983), the effects of factor-endowment changes on factor rewards only

depend on factor-intensity assumptions.

2.2. Factor endowments and factor prices

To complete the model. we must specily factor extremity conditions. Presumably,
countries that receive immigrants are net importers of low-skill labour intensive products, and
exporters of either capital or skilled-fabour intensive products. Thus, if we assume that X is the

import-competing sector, we need only consider the following two factor-intensity cases:

Factor extremity conditions:

Case (I): capital is the “middle-fuctor”

a a d
I.1 > K1 > Hl [3.(1]
dp2  d4Kg2 42

Case (I1): high-skill labour is the “middle-factor”

a a a
Lt > Hi1 > Kl . [31’)]
dpz 8y Ak

where a;j is the amount of factor 7 used in a unit of good j (with i=L,H.K and j=1.2). Arguably,

most host countries can be classified in these two categories, though which category 1s a matter



of debate™. As it turns out (see below), the most interesting case in terms of the variety of results

18 case 1.

We know from Ruffin (1981) that in the 3x2 model the two extreme factors arc
“enemies’ (1.c., an increase in the endowment of one of the extreme factors reduces the reward
of the other, while increasing the reward of the middle factor). whereas the middle factor is
everybody's “friend” (i.e., an increase in the endowment of the middle fuctor rises the extreme
factor prices). Hence, high-skill and low-skil] Tabour are enemies in case 1. whereas they are
fricnds in case II. Table 1 summariscs factor price effects of factor endowments changes under
the two cases of factor extremity conditions. It indicates the change in factor rewards when
endowment growth affects only one factor. The pattern of signs indicates clearly that the middle

and extreme factors are g-complements while extreme factors are g-substitutes.

Table 1: Ruffin’s factor extremity conditions and marginal changes in factor prices )

Casel | — dwp, dwg dwy
dL - + - dL
dK + - + dH
dH - + - dK
dwy, dwy dwg « T Casell

' A negative (posttive) sign in a cell indicates a decrease (increase) in the corresponding

factor income (e.g. dwyy/dL 1s negative in case I but positive in case IT).

* For example, Bowen, Leamer and Sveikauskas (1987) find that both the US and most European
countries are net exporters of high-skill labour services. But so arc they of capital services though
barcly so in the case of the US. On the other hand, Davies and Wooton (1992) argue that the broad

cvidence suggests that the US belongs to case L.



To deal with the effect of capital-endowed immigrants, we need to extend Rutfin’s
analysis to allow for generalised endowment changes. Using a hat (") to denote a relative

change, the equations linking product price and factor endowment changes to factor rewards

are:;

LWy +0g Wi +08y, Wy =P, (4]
BLowL +0 Wi +0, Wy =1, (5]
E WL +ExWy +EyWy =V (6]

where p;is the price of commodity j,Oij is the share of factor i in sector j's costs, &; is the
(general equilibrium) economy-wide elasticity of the use of the middle factor with respect to
w; and V is the relative change in the net supply of the middle factor resulting from
endowment variations (sec equation [§] below). Note that cquation |6} results from the
manipulation of the three-equations five-unknowns system describing the full-employment
condition for each factor. In | 6], output changes (5(,,5(2) have been implicitly solved from

the extreme factor markets and substituted in the middle factor expression”,

The Appendix shows that, at constant commodity prices, for any change in factor

endowments, the relative change in the reward of factor i, w;, is given by

m
o=t 8oy (7]

where A isa negative term defined in the Appendix, reflecting factor substitutability, while

! (8™) is the share of factor i (of the middle factor) in national income.

‘The right hand side of [6] can be interpreted as the factor endowment-driven change in the net
supply of the middle factor (keeping factor prices at their initial level and allowing output changes
such that extreme factor markets are cleared), while the left-hand side represents the necessary
adjustment of the demand for the middle factor through factor rewards’ changes.

6



Denote by ¢ ,e” the extreme factors and by AT (A7) the share of factor i used by the
sector that is relatively intensive in extreme factor ¢* (e7). Then. il V, is the relative

~

change of the endowment of factor i. V is given by:

\7 == 2 ai\A/i = Vm _(aJ Ve_, +O(.c_ Vc_) [8]
ie(e*.m.e”)
where
}"+m - X:_ )\‘Tn - )\—:*‘
C = o - =—. o, =-I 191
A, oAt <A -

This notation brings out that |0Li| can be interpreted as an index of similarity between factor i
and the middle factor. As }Cf =1-A7 . itis casily shown that o , =1 -0 _. Thus. from [8],
C <

V can be interpreted as the difference between the middle Tactor’s growth rate and the
weighted average of the growth rate of cxtrcmé factors. If this difference is positive
(negative), factor growth will lead to an excess supply (demand) of the middle factor at
constant factor prices, leading to a decrcase (increase) of the middle Tactor’s reward and an
increase (decrease) of the reward of extreme factors. Finally. V =0 delines the set of factor

growth rates that have no effect on factor prices.
3. Attitudes towards immigration

In the absence of voting costs, households will favour (oppose) immigraton if their
income increases (decreases) following immigrants™ arrival. We consider permanent
immigration and assume either that there were no immigrants previously or that prcviohs
immigrants are assimilated and vote. Also, assume that houscholds within cach group have

identical endowments of cupilal7. Then, in this type of model. a one-shot factor immigration

"In reality, households groups are heterogeneous. In section 5, we explore, by simulation, the
implications of allowing for an uneven distribution of capital within each household group (intra-

7



leaves the income of residents unchanged®. With capital evenly distributed within each
household category, this implies that, as in Benhabib (1996), high-skill and low-skill households
will always adopt an opposite attitude towards immigration. The following paragraphs develop
intuitively how factor intensity conditions determine household attitudes following a marginal

immigration,

Consider first a Ruffin-type case, with an intflow of low-skill immigrants with no capital
ownership. Then, if capital is the middle factor (case I), low-skill and high-skill households are
cnemies. Does this imply that low-skill households (high-skill) will always oppose (favour)
immigration? Not necessarily, since, to take a counter-intuitive case, it could be that low-skill
households’ income increases because of the increase of their capital income. Hence, in case 1,
there 1s a critical capital-ownership level that will determine a household’s attitude towards
immigration. The same reasoning would apply (but would lead to different critical capital-
ownership levels) for an inflow of high-skill immigrants with no capital ownership, since high

and fow-skall Iabour are still enemies (in terms of equation [&], V. < 0).

Consider now the same type of low-skill immigration when high-skill Jabour is the
middle factor (case II). As capital and low-skill labour are now cnemices, low-skill households
loose on both counts and necessarily oppose immigration. What about high-skill households,
whose capital (Jabour) income lalls (rises)? One would think that the attitude would depend
again on a critical capital-ownership level. However, given that immigration is a zero-sum game
for residents, the gain in high-skill wage income 1s equal to the combined loss in capital and
low-skill wage income. With capital evenly distributed within each category, this necessarily
leaves high-skill households with a gain. Contrarily to case I, for an inflow of high-skill

immigrants with no capital ownership, the friend/enemy relationship with immigrants would be

group disparity in capital ownership). Till then, we assume cither a unilorm distribution of capital
within and across household groups, or an inter-group disparity in houschold capital ownership (see
equation [12]).

* National income is the sum of factor payments, Y=w;L+wyH+wgK. By the envelope theoren, the
marginal impact of a one-shot immigration on national income is dY/OM=wy, (M=L,H), which means
that total income of the incumbent factors remains unchanged.

8



reversed ( V changes sign in [8]), leading to opposite households™ attitudes.

Going beyond Ruffin-type immigration, what happens if immigrants also own capital?
Even though this case is more complicated, the same mechanisms are at work. In case L as long
as the capital brought by immigrants is below a critical level. V remains ncyative. feading to
the same attitudes. And if the capital ownership of fmmigmnls exceeds that erincal Jevel,
attitudes are reversed because V changes sign, which implics. by [7]. that the pattern of factor
rewards’ changes reverses. In case 1L if immigrants are Jow-skilled. the capital they bring in
simply reinforces the effects on resident houscholds™ income noted above ( V <0)). But if
immigrants are high-skill there is now again a critical capital-ownership level of immigrants

above which the previous results would be reversed.

The above can be synthesised by rewriting equation [ 2] in a slightly different way and by

defining houschold capital ownership levels in relation to the critical fevels identified above.

dw,.
For dwg # 0, noting that dy,, =dw, +dw K =dw 1 — + K, |.and using | 7] leads to:
dw
1em -1 ¢ K
dy, =|-=—poy [V] =S +K, 1o
A6 g V

which reflects that the attitude of household v would change if there are critical capital-

ownership levels for which expression {10] changes sign.

9



Definition: Critical capital-ownership levels:

1) A national household v (v=Lh) is capital-poor (capital-rich) if its capital ownership, K, is
less (greater) than the critical household ownership level, K§(1),J =111
2) An immigrant household u (u=Lh) is capital-poor (capital-rich) il its capital ownership, MK,

is less (greater) than the critical immigrant capital ownership level, MK (1), ) = 1, 11.
Critical capital-ownership level values (see table Al in the Appendix) depend on

national factor endowments and differences in factor intensities reflected by o; (the similarity

mdex). For households, using [7], these critical levels are given by:

Ké=mom o 2 [11]

which 1s positive if the comparison involves the middle factor (as o, = -1). In case 1, since
¢ K C .
Ky(D=a, Ve the similarity index between v and K, o, . also reflects the share of total

capital that must be allocated to houschold v to feave it just indifferent to immigration.

Define now T, the index of inter-group disparity of the distribution ol capital:

(5

Remembering that K=K, +Ky, this index takes the value of | when there is no inter-

household disparity in the distribution of capital and 0 when all capital ownership goes to the

high-skill household group. Finally, let # =L /(L +H) be the share of low-skill households

in total population.

{0



Then. the effective share of total capital owned by houschold v, s, = K/K. is given by

the following expressions:

Figure 1: determinants of national attitude towards immigration
o
L

1.0 J

L05 -
. ! f
/'/() 0.5 (/min 1.0 0.5 f nmin Lo
1(a) - case 1 [{(b)-casc U
(capital is the middle factor) (high-skill labour is the middle factor)
7 share of low-skill households in total population
oy similarity index between low-skill labour and the middle factor (or also, in case I:
share of total capital that should accrue to low-skill houscholds to make them
indifferent to immigration)
¢ - minimum share for voting low-skill households to become the majority (75, =0.5 if

all low-skill households vote)

sce text for interpretation of shaded areas.




Clearly, as o =1—0y and s =1-sy, 0| <(>)s; & @y > (<)sy . This confirms
that in case I, when L households are capital-rich (capital-poor), H households arc necessarily
capital-poor (capital-rich). In case II, the only potential candidates for critical capital
ownership would be high-skill households, K (II) = (1/ o )(K/ H) . However, with capital
evenly distributed within H households, indifference would only be reached if the share of
total capital accruing to H houscholds would exceed 100% (1/0k). Thus, as noted above,

there is no relevant critical capital ownership for households in case 11.

National attitude towards immigration are depicted graphically m ligure I, on the
basis of # and o values. In case I (figure 1(a)), as seen above, indifference for all
households is reached along the o =t/ line, which coincides with the diagonal when t=1
(recall that indifference requires Ky = o (K/ V)=Ky =s,(K/ V). which implies
0., =s,). For all points above (below) this line. low-skill households are capital-poor
(capital-rich), the reverse being true for high-skill households. Thus. if immigrants are
capital-poor, all points above the inditference line correspond to cases where low(high)-skill
households oppose (favour) immigration, while positions are reversed below the indifference
line. As national attitude will match the attitude of the majority group, in the clear arcas | and
3 (the shaded areas 2 and 4), the cconomy favours (opposes) capital-poor immigration. If
immigrants were capital-rich, all positions would be reversed. Finally. an increase in inter-
group capital distribution disparity (a lower T) would be associated with a widening of the
range of (7,0 ) values where low(high)-skill households are capital-poor (capital-rich),
which is represented by a rotation of the indifference line towards the right leading to new

shaded areas.

It is thus clear that the role of the similarity index in determining attitudes towards
immigration depends on the distribution of capital ownership. In the extreme case where low-
skill households own no capital (1=0), the atutude towards immigration will only depend on the
share of low-skill households in total population (this case 1s considered 1n figure 1(b)). The
degenerated case of the 2x2 model can also be illustrated in figure 1. If high-skill (low-skill)

labour and capital are used with the same intensities in both sectors, oy =0 (o =1) in both
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figures. Then households are indifferent to immigration as marginal changes in endowments

have no impact on factor rewards.

Return to the general case. For example. in figure [ (). suppose that the share of Tow-
skill Tabour is £, <().5 and that the similarity index takes the value 0«.‘,). =, . Supposc that
immigrants are capital-poor in the sense defined above. In this case. poor households are a
minority, but since both groups are indifferent to immigration. this is a borderline situation.
Suppose now that o> a‘L’. Then. high-skill houscholds will lavour immigration (area 1), and
since they are the majority, this implies that the political process. as modelled here. would be
favourable to immigration of capital-poor immigrants. Converscly. if OL<O.(,)’. high-skill
houscholds (who are the majority) would oppose immigration and this would reflect the
national attitude towards immigration. Finally, suppose that 0.:(1‘,)‘. but that there i1s inter-
group disparity in capital ownership (t<1). Then. high-skill houscholds that own more capital
would be in favour of immigration (the interscction of the two dashed lines would now be in

a clear arca) and the cconomy would be favourable o immigration.

In general, the value taken by the similarity index is crucial in determining national
attitudes towards immigration’. It is therefore useful to rewrite [9] in the Tolowing Torm that
brings out the role of factor shares in determining the value of the index. Ift 87 (87) is the
share of factor i in total costs of the sector that is relatively intensive in extreme factor et ()

and 8' is the share of factor 1 in national income, then:

g [ On0 - -8 6 g [ 007 —67.8,

[} o . =—
< em|0%0. -076,

(9]

+

et T gm 0.0 -0%.6".

To fix likely orders of magnitude, suppose that the middle factor is used with the same

’ The role of the similarity index is however attenuated once it is assumed that capital ownership is
not evenly distributed within households (see section 5).
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intensity by both sectors, 8, =8, (an assumption made in section 4 on comparative statics).
Then, as shown in equation [A6’] in the Appendix, the similarity index is given by:
ec+ ec_

App = O = 971
8° +6° 8° +6°

In this special case. the similarity index is equal to the share ol the exueme factor in

total income accruing to extreme factors.

Turn now to case II represented in figure 1(b). As there is no relevant critical-capital
ownership for households. low(high)-skill households will systematically oppose (favour) low-
skill immigration irrespective of their capital ownership. Thus, in figure t(b), the clear area 1
(the dashed area 2) corresponds to a national acceptation (opposition) to Jow-skill immigrants.
The same 1s true for capital-rich high-skill immigration, whereas the interpretation would

reverse if high-skill immigrants were capital-poor.
Results so far can be summarised in the following propositions:
When capital ownership is evenly distributed within each group of households:

1. low-skill und high-skill households always have opposite attitudes towards immigration.

2. when capital is the middle factor, national attitude towards immigration is mainly “capital
concerned”, as households’ attitudes are independent of the rype of immigrants (but for the
critical capital-ownership level of immigrants).

3. when high-skill labour is the middle factor, national attitude towards immigration is mainly
“skill-concerned”. as households™ attitudes are independent of their capital ownership

(although they do depend on the capital-ownership of high-skill inunigrants).

Finally, the assumption that all immigrants are assimilated and vote can easily be
relaxed. For example, assume that only a proportion ¥ of resident low-skill households vote
(0 <y<1). Then, remembering that /=L / (L + H), the condition for voting low-skill

14



min < D). Interms of figure

houscholds to become the majority is £ > Comin =Y+ l)_l (R
1, this means that the vertical line beyond which there is a reversal of attitude towards
immigration is shifted to the right, leading to new shaded arcas which are more akin to the

attitude of high-skill households'.
4. Comparative statics

How do changes in the economic environment affect the attitude towards
immigration? Three exogenous changes are considered. Firstis growth through factor
accumulation. In this case. critical-capital ownership Jevels for national houscholds (see
equation | 117) will be affected both directly. through factor endowment changes. and
indircctly, through changes in the similarity index. This indirect effect is induced by
variations in factor rewards (equation [7]), which derive from the comparative statics

expressions [4] to [6].

Second, we take up changes in relative prices. It is widely perceived that reduction in
tariffs and other barriers to trade (such as the cost of doing business) have been important
components of globalisation that could have affected attitudes towards immigration. Here we
proxy the etfects of globalisation by an exogenous risc in the relative price of the exporting

sector (Xz)”.

Third is the impact of technical progress. It is belicved that technical progress has

contributed, partially at least, to the increasing wage gap betwegh workers of diffcrent skills.

19 For example, figure 1(b) can he interpreted as reflecting the Gulf countries. with a strong
proportion of low-skill individuals who are not assimilated as nationals. Then. 5, > 0.5 and the
shaded area 2 is reduced by the dashed zone 17. Thus, a national attitude ravourable 10 low-skill
immigrants could remain compatible with a direct democracy process even though low-skill households
are the majority of the poputation.

" To be rigorous, one should take into account the redistributive effccts of a reduction in trade
barriers (e.g.; poor’s get the resulting tarift revenue). This is ignored here.
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We deal with disembodied technical progress, either neutral or low-skill-labour saving.

The relevant comparative statics expressions are equations 4] to [6] with p;=0,
P, >0,V =0in the case of relative price changes and P, = —v,.p, ==Vv,, V =—1 in the

case of technical progress (where v = ZGU-&;" , =N, —(OLC+ N+ oM - ) ,

1
N =Aa +Ap45 and 47 denotes the exogenous component of the rate of change of aj;).
From the above, it is clear that neutral technical progress in sector 2 would be equivalent to
an increase in the price of that sector. Hence, after dealing with the cltects of a reduction of
protection, we only treat across the board low-skill labour-saving technical progress in the

following section.

As there 1s no relevant critical-capital ownership for households in case 11, we
concentrate the comparative statics analysis on case I, in the situation where immigrants are
capital-poor (other cases are left to the reader). To save space, we only summarise results,

with derivations relegated to the Appendix.
4.1 Growth in factor endowments

To get qualitative results, we make two simplifying assumptions. First, we consider
cases where only one factor’s endowment changes at a time, namely a capital increase or an
increase in the endowment of high-skill labour. Second, we neutralise for the direct effect of
endowment changes. Thus, in the case of capital growth, we assume that it is spread evenly
across households. In the case of labour growth, we assume that the inital capital endowment
of the group is spread evenly across individuals. Then, at constant factor prices, the critical
level of capital ownership would change proportionately to the individual ownership of
capital, which neutralises the direct effect of endowment changes. Variations in the attitude
towards immigration are thus only driven by the indirect etfect, through changes in the

similarity index o .

It turns out that, in the general case, the sign of ¢, is ambiguous. depending on factor
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intensities and substitutability/complementarity between factors (see equations |A Q] in the
Appendix). To resolve this ambiguity, we take the “symmetric” case mentioned above (1.e.
8., =6,,) and consider a one-level CES functional form for technology. Then. simple
conditions can be derived under which an increase in factor endowment leads to changes in
the similarity index and hence to changes in the attitudes towards immigration. These added
restrictions also allow us to sign the effects of the other shocks on the value of the similarity

mdex.

In the case of capital accum.ulation (as shown by cquation [A16] in the Appendix),
oy will fall if the elasticity of substitution is higher in scctor 2. a plausible condition as this
sector is the exporting one'?. As oy falls, the critical-capital ownership level of high(low)-
skill households increases (decreases). which means that this houschold category becomes
more opposed (favourable) to immigration. To mterpret this result. rerurn 1o figure [(a) and
suppose thatinitially t=1, oo = Ot(,)‘. (=1, which lcads to indifference towards immigration,
high-skill households being the majority. The increase m capital will shilt the cconomy’s
point downwards, in a shaded arca meaning npbosili(m o (capital-poor) immigration. which

reflects the new position of the majority group.

The impact of an increase 1in high-skill labour endowment 1s apparently more
complex. On the one hand, it implies a decrease in ¢ which. starting from the same initial
indifference point, would lead to a favourable national attitude towards (capital-poor)
immigration. But on the other hand. it also leads to a change in o, . which could run against
the previous effect. However, as shown in the Appendix. in the “realistic™ case where the
elasticity of substitution is higher in the exporting sector. although o} may cventually fall, 1t
will never reverse the first effect. In sum. starting from indifference. an increase in high-skill

labour endowment is likely to favour (capital-poor) immigration.

2 Under the symmetry assumption, this results also means that an increase in the middle factor’s
endowment leads to a relative increase of the share of the extreme factor used in the sector with the
highest elasticity of substitution.
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4.2 Increase in the relative price of the exporting sector

[n the general case, an increase in the relative price of the exporting sector has an
ambiguous impact on factor returns. However, if factors are substitutes. then as shown by
Jones and Easton (1983), one obtains Stolper-Samucelson effccts on the extreme factor
returns, while the real return accruing to the middle factor depends on Factor intensities and
substitutability. In any cuse, to find out the effect on attitudes towards immigration. we need

again to identify the effect of the shock on the value of the similarity index oy

With CES production functions (as shown in the Appendix. equation |A21}),
whatever the values of the elasticities of substitution, o] unambiguously decreases following
the increase in the relative price of the exporting sector (or a ncutral echnical progress in the
same sector)”. Therefore, starting from the usual initial indifference pointin figure l(a), this
means that an increase in the relative price of the exporting sector (i.c. a reduction of

protection) would generate an opposition to (capital-poor) immigration.

4.3 Low-skill labour-saving technical progress

Finally, the effect of across-the-board labour-saving wechnical progress on factor
prices is generally ambiguous (sce equations [A22} in the Appendix). I factors are
substitutes, although the change in the low-skill labour wage rate remains ambiguous, the
wage rate of high-skill individuals falls while the return o capital increases. In the simple
symmetric case of a CES production technology, it the elasticity of substitution is higher in
the exporting scctor, 00 increases unambiguously (see equation [A25]). Thus, starting from
the usual indifference point in tigure [(4), across the board low-skill labour-saving technical

rogress leads the economy to favour (capital-poor) immigration.
f=g g

. Although this result does not depend on the symmetry assumption, it mcans under Symmetric
conditions that an increase in the price of sector 2 increases the relative share ol the extreme factor
used intensively in that sector.
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Results of the comparative statics can be summarised in the following propositions:

Case I: capital is the middle factor. Suppose that: high-skill individuals are the majority;
there is neither inter-group nor intra-group disparity in capital distribution; the capital
factor share in toral cost is the same in both sectors; technology is of the CES type with a
higher elasticity of substitution in the exporting sector. Then. sturting from an initial

indifference, the national attitude towards (capital-poor) immigration will become:

1) favourable in case of an increase in high-skill lubour or a low-skill labour-saving
technical progress in both sectors.
2) opposed in case of an increase in the capital stock or an improvement in the terms of trade

(which is equivalent to a neutral technical progress in the exporting sector).

These results would be reversed if either low-skill individuals were the majority or

immigrants were capital-rich.

Case Il: high-skill laubour is the middle factor. As there is no relevant critical-capiral
ownership level for national households, neither of these shocks would affect the position of
each household category (but an increase in high-skill labour would reverse national attitude

towards immigration if high-skill individuals become the majoriry).

5. Discussion

Consider the following often-cited stylised facts pertinent for the evolution of the
labour market in recipient countries: (i) a decrease in the relative price of import-competing
activitics as a result of the globalisation that has reduced protection: (i) an icrease 1n the
skill-unskilled wage gap; (iii) an increase in income (and capital) incquality: and (1v)

techntcal progress, perhaps of the labour-saving variety."?

' Some have proposed (e.g. Wood(1994)) that globalisation has induced “defensive” labour-saving
technical progress in the labour-intensive import-competing Sectors.
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Take again the symmelric case with capital the middle luctor (case I). Then the
umport-competing (exporting) sector is intensive in low(high)-skill labour. Besides being
plausible, case I brings out more sharply the conflict between skilled and unskilled labour

while giving room for capital ownership minima among immigrants.

According to the results in section 4, via Stolper-Sumuclson effects. globalisation is
consistent with the observed increase in the wage gap. So is ncutral technical progress in the
exporting sector. However, across-the-board low-skill labour-saving technical progress would
lead to a reduction of the wage gap along the lines shown by Findlay and Grubert (1959) in
the 2x2 case. In the symmetric case, endowment changes would leave the wage gap
unchanged. In short, the dominant etfect is the Stolper-Sumuclson one. Now. if Stolper-
Samuelson effects are dominant. as shown above, this would lead o a sulTening in attitudes
towards capital-poor immigration. However, even in this simple symmetric case. onee one
allows for an increase in the share of high-skill households in total population (which has no
effect on the wage gap in this symmetric case), the attitude towards immigration is
ambiguous since the effect of high-skill labour growth is favourable towards capital-poor

immigration.

Assume now that capital ownership 1s not necessarily evenly distributed within
houscholds but follows a Beta distribution. The probability density function for the capital

ownership of houschold v is given by:

B\'—l 7\-—]
_ r@, +v.) K] ( K] ( | J
{(K,)=—"—4] — f—— — [ 14]
r(Bv)r(Y\') C\'

where K, belongs to the interval [O,¢.f, ¢, >0 and I' is the gamma tunction. For each

household group, the upper bound value ¢, is obtained from the mean: E(K.) =

K o
Cy —-—B—L—- =—", V=H,L. This distribution is symmetric (skewcd to the lett) if By =y, By
By +vy) V

<)
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For simplicity, suppose that parameters describing the distribution of capital within
each household group are the same for both groups (i.e. Bi=PBr, Y= )%, Start with the case
where the distribution is symmetric (§§ =7 ) and there is no inter-group disparity in the
distribution of capital (t=1). In this case, we get exactly the same results as in the case of no
intra-group disparity of capital ownership. This is because the number of people in each
household group having the attitude of the other group’s majority is the same (hence, figure
2(a) is identical to figure 1(a)). Introduce now inter-group disparity in capital distribution
(T<1), maintaining the same symmetrical distribution for each household group (figure 2(b)).
Then, one is approximating the case where low-skill households have no capital, which has

been discussed in section 3 (case II). Indeed, figure 2(b) approximates figure L',

Introduce now skewness in the distribution of capital (with no inter-group disparity).
Again suppose identical standard forms for each group (figure 2(¢)). Then, along the
diagonal, although the mean voter would be indifferent to immigration, the median voter has
lower capital in both groups, leading to a majority opposed to capital-poor immigration. As
figure 2(c) confirms, to reverse this unfavourable attitude towards immigration, one must
cither alter the composition of the population or the value of the similarity index. Finally,
figure 2(d) combines inter-group disparity and within-group skewness by combining the

parameters used in figures 2(b) and 2(c).

Capital ownership distribution being highly skewed (see Wolff. 1996)), figures 2(¢) or
2(d) are probably better guides of the roles of households composition and factor intensity
differences in determining attitudes towards immigration. Also. taking a probabilistic

approach to reflect ignorance about the economy’s parameter values. note that. starting from

'S This implics identical standard forms for both groups (the standard form for the Beta is obtained
through the change of variable that restricts the domain to the interval [0,17).

16 For values of oy approximating zero, the critical capital ownership level of high(low)-skill
houscholds is very high(low). But as high-skill households receive a higher proportion of total
capital, a sufficient number of them go along with low-skill households to create a majority
favourable to capital-poor immigration.
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figure 2(a), where the shaded area is 1/4, an increase in inter-group and/or intra-group
disparity increases the importance of the shaded area, which approximately could reach 5/8,
reflecting a higher probability of opposition to capital-poor immigration'”. After all, widening
income disparities would appear to be coherent with the generalised move towards

introducing capital requirements in immigration.

Before concluding this discussion note that case II provides interesting results when
low-skill labour (instead of high-skill labour) is the middle factor. Then. if Jow-skill
households are the majority, the country will systematically favour high-skill immigrants
(whatever their capital ownership) and capital-rich low-gkill immigrants. This could be
representative of the case where immigrants become progressively assimilated in the country

(in the sense of voting or having a say on immigration policy).

' Of course different values would be obtained with other functional forms (o represent the
distribution of capital. We have used the Beta since it makes it easy to reproduce the base case of no
intra-group capital ownership disparity.
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Figure 2: Capital ownership distribution and attitudes towards immigration

(Case I: capital is the middle factor)
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6. Conclusions

This paper has developed a simple trade-theoretic model to investigate the links
between a changing economic environment for a price-tuking trading economy, and
households’ attitudes towards immigration. In spite of the complexity of the 3 factor 2
household model, we were able to show that so long as household cupital-ownership
disparities are inter-group, then attitudes towards immigration arc determined by two
parameters: an index of factor-use similarity (whose values can be approximated by readily
available data on factor shares in export and import-compeling scctors) and the household

composition of the population.

At the same time, the model’s strength (i.e. that it is rooted in well-received theory) is
also the source of its shortcomings, which are worth reminding. First, as the comparative
statics analysis revealed, the model allows too wide a range of patterns. so that depending on
assumptions about factor intensities and substitutability , almost any attitude can be made
compatible with the model. At the same time, as noted in the introduction, the straightjacket
of the model does not allow factor flows to have a net impact on the aggregate income of

residents, and it fails to cover certain stylised facts.

For example, recent immigration policy in a number of OECD countries tends to
favour simultaneously either capital-rich low-skill immigrants and high-skill immigrants.
This appears incompatible with the dichotomy implied by the 3x2 approach between capital-
concerned countries (case I) and skill-concemed countries (case II), unless low-skill
households are assumed to be the majority and low-skill labour is supposed to be the middle
factor. Also, itis generally recognised that immigration brings out a number of externalities
due to social and/or cultural differences. This is simply ruled out by the model: the sole
impact of immigration are wage effects, which, through the zero-sum game property for
residents, are conditioning the main results. Finally, an important dimension of glaobalisation
is the decline of the jobs “sheltered” from international competition. This is probably
affecting attitudes towards immigration, an effect that could only be captured in this

framework 1if it were extended to include a non-traded sheltered sector.
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Appendix to:
“Determinants of attitudes towards immigration: a trade-theoretic approach”

(not submitted for publication)

This appendix develops the comparative statics of the 3x2 model and derives the results

presented in the main text.

1. The 3x2 model

This section outlines the main characteristics of the 3x2 model based on Jones and Easton
(1983) (the general case is treated by Jones and Scheinkman (1977)). Consider a small open
economy producing two goods (j=1,2) with three factors (i=1.2,3). Assuming perfect
competition and diversification, general equilibrium is characterised by the usual zero-profit

and full employment conditions:

3
Z“uwi =Pj (A1)
i=l1
2
=1

where wj is the wage rate of factor i, pj the price of good j, ajj the quantity ot factor 1 by unit

output of good j, x; the output of sector j and V; the endowment of factor 1.

In order to characterise factor intensities, the following definitions are needed: the share of

w; V;

factor i remuneration in total income, 6' = , the share of good j in total income,

a ij X i

DiXj . o . S
8, = ——'\-{—'— the employment share of sector j in factor i, A;; = , and the redistributive

A-1



AW, .
share of factor i in sector j, 8;; = —~  Clearly, 26‘ = ZG_i =1, Z)‘ii = ZBU =1, and
j i i i

i
Y

It is assumed that factor 3 is the “middle factor” in the sense that, for any level of factor
prices, the following “‘factor extremity conditions™ & la Ruffin (1981) hold:

: a a 0 0 )
TP [N LD NS WS O | B TR 1 [A3]

dyp  dzp  dp 2 93 6y

Using a hat (*) to denote relative change, total differentiation of equations [A 1] and [A2]

leads to the following reduced form for factor prices vartations (see Jones and Easton,

equation [20]):

B, W, +0,; W, +65 W5 =p, [Ada]
B1W; +0, W, +83,W, =, [Adb]
E W, +E, W,y +E3W, =V [Adc]

where &, is the (general equilibrium) economy-wide elasticity ol the usc of factor 3 with
respect to wy and ¥ is the relative change in the net supply of factor 3 resulting from
endowment variations keeping factor prices at their initial level and allowing output changes

such that extreme factor markets are cleared. It can be shown that

£, =ok —(oclc{‘+0c2c5l2‘) [ASa]

V=V, —(o,Vy+0,V,) [ASb]
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where G}‘ is the economy-wide elasticity of the use of factor 1 with respect to w, , under the

assumption that each industry’s output is kept constant, and o] (0tp) denotes the index of

similarity between factors 1(2) and 3,

o 2 - :91(93}922 ~63103,) [A6a]
o = A.“ "7\'31 __61(811932 —631612) [A6b]
) = =
}\'” “Kz] 63 (811922 _821612)

with O <o <1,0<0, <land o) +0, =1 .

Useful simplifications arise in the “symmetric’ case, e.g. when the redistributive factor share

of the middle factor is identical in both sectors (84, =83, ). As the full employment condition
of the middle factor can be written 65,6, +64,6, = 6%, and as 0, +6, =1, this implies that

0, =65, = 0> . Furthermore, as 0. =1, this leads to 8,, ~0,, =08,, —0,, =06, which
31 32 i 11 12 22 21
i

implies, from [A6], that o, / 8' =01, /82 . Finally, as 0., + ¢, =1, one obtains:

9! o
o = e |AG a]
02 ,

From [A4], using Cramer's rule, the relative changes in factor prices are given by:

1 R . ~
Wy zz{[922§3 = 05,8, ]p1 ~[02183 =03,8, ]y +[021832 = 05283, [V} [AT4]

1 . N A
Wy =x{_[912§3 ~03,8; [P +[61185 ‘931§1]P2 —[911932 “912931]\/} [AT7b]

A3



W,y =i‘{[912§2 =028, ]9, (6118, “921\51 Ip2 +[61185; —8,,6,, ]V} [A7¢]

} o tad
where A = 93[6”622 -0,0,, ]{;—;—— (o, g—:+a2 ;—;)}, which is always negative (see Jones

and Scheinkman, 1977).
From [A6a], the relative change in the similarity index 18 given by:

. P‘31531 — (oA, +d‘27\2|'~121)]‘[7~3|\73 — (ot 2,V +az}\21\72)}
oy = |A8]
Ayp— Ay

— =i, L and @, the

Define ef‘ the sector 1 component of Gik, by cf‘ = Ay
ow, aj W

sector | componentof &, . by ¢, = e§ - (C/.,el +a2e§ ) As w;, 1s homogenous of degree
zero In factor prices, Ze:‘ =), Z(pk =0, ZG}" =0 and z&_k =0 . Thus. [A&] can be
k k k k

rewritten:

Q- (0%, + 9%, +@3‘i’3]—[7‘31</3 = (o AV + oV, )] (A
l Ay =My

where the tirst bracket in the numerator represents sector | component of the relative change
in the demand for factor 3 (resulting from factor prices variations) und the sccond 1s sector 1
component of the relative change of the net supply of factor 3 (due to endowment variations at
initial factor prices). Although both quantities must be equal in the aggregate (which is the
intcrpretation of equation [Adc)), it is not necessarily the case at the sector level, which means
that the sign of &, is ambiguous. Finally, &, =—(ot; / 0,)0, as. by delinition,

oy +a, =1
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2. Endowment changes

Using equations [A6] and [A7], when commodity prices remain constant. the rates of change

of factor prices are given by the following expressions:

. 1, 6°
W Z—Z—V(Xl 6'1— [Al()d]
. 1~ 6
Wo =—XV(X2-9—2— [Al()l’)]
W=V [Al0c]
3 ==
A

~ . e'& 3
where A :A/[enezz —6]2921]=€3 —(Otlél e—

< 9.
] + (122_,2 6_2) <.

From [A10], simple expressions can be obtained for the ratios of absolute changes in factor

prices:
dw, o, V,
d \Y%
kI ]_.l [A10b']
d“’3 V]
d V.
Y2 g, 2 [A10¢]
dw, v,

Note that these ratios do not depend on endowment changes, nor on factor substitutability, but
do depend on initial factor endowments. Indeed, different initial endowments affect these
ratios both directly, through the V;/Vy terms, and indirectly, through possible changes in o)

(and therefore o).

A5



Using [A10], the relative change in the similarity index (equation [A9]) becomes:

04 Py P)
. = - +o., 2 . R .
. \% 6> (a] rT % 92) A3 V3 = (oA V) + 004, V))
&, = SAEIRE] J 22 IATL]
Ma=da| & (& & Vi —(oyV, +0,V,)
> -y +a,
0 0 (¢]

For the sake of clarity in the comparative staucs analysis, we consider cases where only one
factor’s endowment changes it a time. A general analysis of the sign of &, would include a
discussion of both substitutability (¢ . ) and tactor intensity (o, .., ) parameters. To
simplify, we consider the symmetric case. where o / B = o, /62 (i.c.. 94,=6,,). Hence,

knowing that Z(pk =() and Zék =0, it follows that the first term between brackets in
k k

[A11] simplifies L0 @4 / &, which leads to:

sign|i\7| Ay _(p_;)}
&s
sign(d,) = sign[(’z(k2| —2—3)} [A12]
3
sign|:\:/3 (q)—3 - Aq ):I
&

3. CES case

Let define a CES production function for both sectors such as:

2 l/p,
Xj= [Zc_ii(vji)pj} [A13]
i=1



where Cii is the distribution parameter of factor i (i=L,H,K) in sector j (j=1,2) and p; 1 the

clasticity parameter. Note that p; = (0;-1)/6;, where 6 stands for the elasticity of substitution

0.
. . e . j W, 1=, ({ i\%i |'7Ci .
. . .. vl = Vi NN .
in sector j. Cost minimisation yields V; = g Z(Wi) ’(ci) x ;. Using the
¢ i=1
zero profit condition, this expression simplifies to:
3 w. [oF .
LN S S Ny
vi=|= ()7 |A14]
C:
1
It follows, after some transformations, that &, = —o,,G} = o, [7\, G, +{(I=X, )0, ]

2 3 -
¢, :—a,c{ =00 Ay, Oy =—aze§ =0,0,Ay and @, :c; =—G,A4,. This implies that
@4 /&3 =0 Ay /(0 A3, + 0, k3, ) and leads to the following expression for &) in the

symmetric case:

M A30y AV = (00A Yy + a2, V))

= z [A15]

where 6 = A4,6, +A3,6,. Hence, in the symmetric case with a CES production function,
and after some transformations, condition [A12] can be expressed in terms ol elasticities of

substitution only:



sign \% )\” )\32 9
! Ay iy Oy

A Ay A c
sign{oy ) = slgniivz( 2'—‘2——'ﬂ |AT06]

Ay Ay Oy

~ (o
signliV3 ( —L- ) :|
G2

\ : : N - Ay A
where, from [A3] and using the relationship A; =1— A, itis clear that AA 22 > | while
RN}
Ay A
0<—2 22
}"31 )”22

As a special case, consider \72 >(),\A/l = \73 =0, and define =V, /(V, +V,). Then
a, = [OLZ /(A3 = XZI)][(XHGl -k, 0)/ G]V7 and £ =—(1 - l')\h/2 . Thus. starting from

o, =, itis casily shown that |&, ] > M <> G, <0,

4. Technical progress

Let 4, =4y +aj", where a5 (43") denotes the exogenous (endogenous) rate of change of

ajj With technical progress. total difterentiation ol equations [A1]and [A2] lcads o the

following reduced form, similar to [A4],

611W1+621W2 +631W3=—Vl [Al7d]
E Wy +E, Wy +E3Wy = -1 | [A17¢]

where Vv, —26” aj and n=ny—(o M +%, 1, ), with 1 =h, a5 +hHa0 .
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Note that equations [A17] are very similar to equations [A4]. They also lead to equations [A7]

for factor priccs changes, but with f’i replaced by —v; and \Y replaced by -n.
From [A6a], the relative change in the similarity index is now given by:

Aen Aen ~en ~ex ~ex ~ex
[)\31‘331 = (oA ay +0‘2}‘21‘12[)]+[7‘31“31 = (oA pag +a2}\2,42,)]

|AR]
Ay =2y

o

where the first term between brackets depends on the elasticities of substitution/
complementarity between factors defined above (see equations | A&| and {A9]). Thus,

following the same procedure as before, [A8’] can be rewritten:

N [q’]VAV] +P,w, +(P3V§/3]+[>”315§)1( — (o hag +(x2)leﬁ§";))] [A9’]
oy =
Ay = Ay

4.1. Neutral technical progress in sector 2

Assume that 4; =x<0, whereas 4j =0 . This implies that v, =0. v, =x and n=0 (thus
equivalent to an increase in the price of commodity 2). Using equations [A7] leads to the

following relative changes in factor prices due to a neutral technical progress in sector 2:

W :%K(eﬂ&?} -6;,8,) [A18a]
Wy ="%K(911§3 -6:,&) [A18b]
Wy :_;‘K(en&z ~6,8;) [Al8c]
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Note that in the case where factors are pure substitute (which means that & < 0.

£, and &, > 0), then w; < Oand w, > 0, while the sign of W3 remains ambiguous.

Using [A18], the expression for the evolution of oy, [A9’], becomes:

. (Wz_wl)(Pz +(W1‘W|)(P% 1 K

&, = : == — -&,0, AlY
! i BTy 1 TE0) e

which leads to the condition:

0 >0=8,0; >89, [A20]

Using a CES production function as defined by equation [A13]. the evolution of o can be

characterised unambiguously:

&, =—a20,02-2-<(). [A21]

4.2. Low-skill labour-saving technical progress in both sectors

~AeX

Assume that 4} =<0, whereas 43} =5} =0. This implies that v =6,,x. v, =8,Kand

n=-0o,K. Solving [A17] leads to the following relative changes in lactor prices:

VI/ -—_l_K _é +§ o gi_aa 8_1 [A77'l]
173 3T 52%2 7 11

by o, E e, o) [A22b]
Wy = A o, g2 \! 1
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K(E.q +oy) [A22c]

Wy =

D —

3 3
where A =& — (o, —e—]--f- a8, e—2)<().

Under the assumption that factors are pure substitute, W, <Oand W >0, while the sign of
W, remains ambiguous. If, in addition, it is assumed that 85, =6,. then W, - W, =x <0,

while &, is given by (using [A9’] and [A22]):

- +
&, = K ((Pléz (92&.»1) 005 —ohy |A23]
Ay = Ay &5

whose sign remains ambiguous.

Finally, in the CES case, [A23] becomes:

&, = oy 2o Mt —("’_"% alk ) [A24]
}\‘31

where G = X3,0, +A4,0,. It can be shown that:

Ayhy,y0,
Ay =X3)0) + A A,

JA25]

o, >0 0, >

A sufficient (although not necessary) condition for [A25] wo hold is simply 6, >0,
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Table A1: Critical capital-ownership level values

Households critical level of
capital K; (1), J=L1I

Immigrants critical level of capital
MK T=111

Low-skill
mmigrants

High-skill
immigrants

Low-skil]
immigrants

High-skill
HIIMIZrnts

Case L: Capital is the middle factor

Low-skill K
Ki(h=o, —
households “ L
. K . K
Mo Mo
KEM=o; — | NKS(D=(1—o0)—
Ky =0y, 0 | s
High-skill . K
1S KD =(1-o)
households
Case I1: High-skill lubour is the middle fuctor
Low-skill
households none
. “,']K:.(m:——l——lS
none (1—o; ) H
High-skill i K
1gh-8 K([:\ (H) .tk
houscholds (I=oy ) H

M only pertinent if capital is not evenly distirbuted within high-skill houscholds.




