
Online Appendix

A Additional theoretical results

A.1 Existence and uniqueness of equilibrium

Proposition 5 Suppose that, for each commodity (z, v) ∈ Z×V, ηz,v is independently drawn from

a uniform density function with support
[
η, η
]
. Then, for any κ > 0, in equilibrium: wv = w for

all v ∈ V.

Proof. Existence of equilibrium: As a first step, we prove that wv = w for all v ∈ V is an

equilibrium of the model. Firstly, notice that when wi = w for all i ∈ V, the Lagrange multipliers

will be identical for all countries, and in particular we may write µi = µ for all i ∈ V. Secondly,

using Lemma 1, when wv = w for all v ∈ V, conditions in (16) together with (21) and µi = µ for

all i ∈ V, lead to:

qiz,v = qz,v =

(
1 + κ

Aeηz,vµ

)1/(ηz,v−1)
, (41)

βiz,v = βz,v =

(
1 + κ

A (eµ)ηz,v

)1/(ηz,v−1)
. (42)

Now, recall that each ηz,v is drawn from from an independent uniform probability distribution with

support
[
η, η
]
. Hence, by the law of large numbers, for each country v ∈ V, the (infinite) sequence

of draws
{
ηz,v

}
z∈Z will also be uniformly distributed over

[
η, η
]
along the goods space. This

implies that, integrating over Z and bearing in mind (42),
∫
Z β

i
z,v dz =

∫
Z βz,v dz = βv = β > 0, for

each good v ∈ V. Next, replacing
∫
Z β

i
z,v dz = β into (19), and swapping the order of integration,

we obtain
∫
V β dv = 1, which in turn implies that β = 1 since V has unit mass. Then, it is easy to

check that all conditions (8) hold simultaneously when wv = w for all v ∈ V.

Equilibrium uniqueness: We now proceed to prove the above equilibrium is unique. Normalise

w = 1, and suppose for a subset J ⊂ V of countries with measure λj > 0 we have wj > 1, while

for a (disjoint) subset K ⊂ V of countries with measure λk > 0 we have wk < 1. Denote finally

by I ⊂ V the (complementary) subset of countries with wi = 1. Consider some k ∈ K, i ∈ I, and

j ∈ J , and take (zk, k) , (zi, i) , (zj , j) such that: ηzk,k = ηzi,i = ηzj ,j = η. Notice that, due to the

law of large numbers, for any η ∈
[
η, η
]
the measure of good-variety couples for which the last

condition is satisfied is the same in k, i and j.

As a first step, take country i ∈ I. (16) and (17) imply that, for (zk, k), (zi, i) and (zj , j), we must



have, respectively:

ln (1 + κ)− lnA = η ln
(
µi
)

+ ln (wk) + (η − 1) ln(βi
zk,k

) + η − δizk,k

= η ln
(
µi
)

+ (η − 1) ln(βi
zi,i

) + η − δizi,i

= η ln
(
µi
)

+ ln (wj) + (η − 1) ln(βi
zj ,j

) + η − δizj ,j .

Notice also from (18) and (21) that if δiz,v > 0, then lnβi
z,v

= − lnµi, whereas if δiz,v = 0, then

lnβi
z,v
≥ − lnµi. Then, βi

zk,k
≥ βi

zi,i
≥ βi

zj ,j
.

As a second step, take country k ∈ K. (16) and (17) imply that, for (zk, k), (zi, i) and (zj , j), we

must have, respectively:

ln (1 + κ)− lnA = η ln(µk) + (η − 1) ln(βk
zk,k

) + η − δkzk,k

= η ln(µk) + ln

(
1

wk

)
+ (η − 1) ln(βk

zi,i
) + η − δkzi,i

= η ln(µk) + ln

(
wj
wk

)
+ (η − 1) ln(βk

zj ,j
) + η − δkzj ,j .

Following an analogous reasoning as before, it follows that βk
zk,k
≥ βk

zi,i
≥ βk

zj ,j
.

As a third step, take country j ∈ J , and notice wj > 1. (16) and (17) imply that, for (zk, k), (zi, i)

and (zj , j), we must have, respectively:

ln (1 + κ)− lnA = η ln
(
µj
)

+ ln

(
wk
wj

)
+ (η − 1) ln(βj

zk,k
) + η − δjzk,k

= η ln
(
µj
)

+ ln

(
1

wj

)
+ (η − 1) ln(βj

zi,i
) + η − δjzi,k

= η ln
(
µj
)

+ (η − 1) ln(βj
zj ,j

) + η − δjzj ,j .

Again, an analogous reasoning as in the previous cases leads to βj
zk,k
≥ βj

zi,i
≥ βj

zj ,j
.

Finally, integrate among the good space Z and country space V. The above results lead to:

λjwj

∫
Z
βj
z,k
dz + λkwk

∫
Z
βk
z,k
dz +

(
1− λj − λk

) ∫
Z
βi
z,k
dz ≥

λjwj

∫
Z
βj
z,i
dz + λkwk

∫
Z
βk
z,i
dz +

(
1− λj − λk

) ∫
Z
βi
z,i
dz ≥

λjwj

∫
Z
βj
z,j
dz + λkwk

∫
Z
βk
z,j
dz +

(
1− λj − λk

) ∫
Z
βi
z,j
dz.

(43)

Note that the first line in (43) equals the world spending on commodities produced in k, the second

equals the world spending on commodities produced in i, and the third equals the world spending

on commodities produced in j. However, when wk < 1 < wj , those inequalities are inconsistent

with market clearing conditions (8). As a result, there cannot exist an equilibrium with measure

λj > 0 of countries with wj > 1 and/or a measure λk > 0 of countries with wk < 1.



Proposition 6 Suppose that the set V is composed by two disjoint subsets with positive measure:

H and L. Assume that: a) for any (z, h) ∈ Z ×H, ηz,h is independently drawn uniform density

function with support
[
η, η
]
; b) for any (z, l) ∈ Z × L, ηz,l = η. Then, for any h, h′, h′′ ∈ H and

l, l′, l′′ ∈ L: (i) wh′ = wh′′; (ii) wl′ = wl′′; (iii) wh > wl.

Proof. We prove the proposition in different steps. We first prove that, if an equilibrium exists,

then it must necessarily be the case that, for any h, h′, h′′ ∈ H and l, l′, l′′ ∈ L: 1) wh 6= wl; 2)

wh′ = wh′′ and wl′ = wl′′ ; 3) wh/wl > 1; 4) wh/wl <∞. Lastly, we prove that a unique equilibrium

exists, with: 5) 1 < wh/wl <∞.

Preliminarily, consider a generic country i ∈ V, and compute the aggregate demand by i for goods

produced in country v ∈ V. From the first-order conditions, it follows that:

βiz,v = max

{[
(1 + κ) (wi/wv)

A (eµi)ηz,v

] 1
ηz,v−1

,
1

µi

}
. (44)

Hence, total demand by i for goods produced in h ∈ H and in l ∈ L are respectively given by:∫
Z
βiz,hwi dz = wi

∫ η

η
max

{(
1 + κ

A (eµi)η
wi
wh

)1/(η−1)
,

1

µi

}
1

η − ηdη, for any h ∈ H, (45)

and ∫
Z
βiz,l wi dz = wi max


(

1 + κ

A (eµi)η
wi
wl

)1/(η−1)
,

1

µi

 , for any l ∈ L. (46)

Step 1. Suppose now that, in equilibrium, wi = w for all i ∈ V. Recalling the proof of Lemma

1, we can observe that the constraints qiz,v ≥ 1 will not bind in this case. Demand intensities

in (44) are then given by βiz,v = βz,v = (e · µ)−ηz,v/(ηz,v−1) [(1 + κ) /A]1/(ηz,v−1) for all i ∈ V.

As a result, the value in (45) must be strictly larger than the value in (46), since the term

[(1 + κ) /A]1/(η−1) /µη/(η−1) is strictly decreasing in η. As a consequence, given that i represents

a generic country in V, integrating over the set V, it follows that the world demand for goods

produced in a country from H will be strictly larger than the world demand for goods produced

in a country from L. But this is inconsistent with the market clearing conditions, which require

that world demand is equal for all v ∈ V. Hence, wv = w for all v ∈ V cannot hold in equilibrium.

Step 2. Suppose that, in equilibrium, wh′ > wh′′ for some h′, h′′ ∈ H. Computing (45) respectively

for h′ and h′′ yields:

wi

∫ η

η
max

{(
1 + κ

A (eµi)η
wi
wh′

) 1
η−1

,
1

µi

}
1

η − ηdη ≤ wi
∫ η

η
max

{(
1 + κ

A (eµi)η
wi
wh′′

) 1
η−1

,
1

µi

}
1

η − ηdη



Now, since i represents a generic country in V, integrating over the set V, it follows that the

world demand for goods produced in country h′ will be no larger than the world demand for goods

produced in country h′′. But this is inconsistent with the market clearing conditions, which require

that world demand for goods produced in country h′ must be strictly larger than world demand

for goods produced in country h′′. Furthermore, an analogous reasoning rules out wh′ < wh′′ .

As a consequence, it must be the case that, if an equilibrium exists, it must be characterised by

wh′ = wh′′ for any h′, h′′ ∈ H. (Similarly, it can be proved that, if an equilibrium exists, it must

be characterised by wl′ = wl′′ for any l′, l′′ ∈ L.)

Step 3. Suppose that wh < wl. Since
{

[(1 + κ) /A] (wi/wv) /
(
µi
)η}1/(η−1) is strictly decreasing

in η, it follows that the value in (46) is no larger than the value in (45). Moreover, since i

represents a generic country in V, integrating over the set V, we obtain that the world demand for

goods produced in a country from region L is no larger than world demand for goods produced

in a country from region H. But this is inconsistent with the market clearing conditions when

wh < wl, which require that world demand for goods produced in a country from region L must

be strictly larger than world demand for goods produced in a country from region H.

Step 4. As a result of steps 1, 2 and 3, our only remaining candidate for an equilibrium is then

wh > wl. From (45), it follows that the aggregate demand by any h′ ∈ H for goods produced

in region H coincides with its aggregate supply to the same region. Hence, there must be no net

surplus within region H. Analogously, from (46) it follows that there must be no net surplus within

region L. As a result, a necessary condition for market clearing is that the aggregate demand by

region L for goods produced in region H must equal the aggregate demand by region H for goods

produced in region L. Formally:∫
L

∫
H

∫
Z
βl
′
z,hwl′ dz dh dl

′ =

∫
H

∫
L

∫
Z
βh
′
z,l wh′ dz dl dh

′ (47)

Suppose now that wh → ∞. Then, on the one hand, from (45) we obtain the aggregate demand

by l′ ∈ L for goods produced in region H would be equal to a finite (non-negative) number. Since

this would hold true for every l′ ∈ L, then the aggregate demand by region L for goods produced

in region H – left-hand side of (47)– would be equal to a finite (non-negative) number. On the

other hand, from (45) it follows that when wh → ∞ the aggregate demand by h′ ∈ H for goods

produced in any l ∈ L would tend to infinity. Since this would hold true for every h′ ∈ H and

l ∈ L, then the aggregate demand by region H for goods produced in region L – right-hand side

of (47)– would also tend to infinity. But this then is inconsistent with the equality required by

condition (47). Hence, if an equilibrium exists, it must be then characterised by wl < wh <∞.



Step 5. Finally, we prove now that there exists an equilibrium 1 < wh/wl < ∞, and this

equilibrium is unique. Recall that wh/wl represents the relative wage between region H and region

L. Step 1 shows that, should the relative wage equal one, then the world demand for goods

produced in a country from H would be strictly larger than the world demand for goods produced

in a country from L. Step 4 shows instead that, should wh →∞, then the world demand for goods

produced in a country from H would be strictly smaller than the world demand for goods produced

in a country from L. Consider now (44) for any v = h, and notice that the demand intensities βiz,h

are all non-increasing in wh/wl. In addition, consider (44) for any v = l, and notice that in this

case the βiz,l are all non-decreasing in wh/wl, while they are strictly increasing in wh/wl for at least

some z ∈ Z when i ∈ H. Therefore, taking all this into account, together with the expressions

in (45) and (46), it follows that the world demand for goods produced in a country from L may

increase with wh/wl, while world demand for goods produced in a country from H will decrease

with wh/wl. Hence, by continuity, there must necessarily exist some 1 < wh/wl < ∞ consistent

with all market clearing conditions holding simultaneously. In addition, this equilibrium must then

also be unique.

A.2 Formalisation of results discussed in Appendix B

Proposition 7 Suppose that the set V is composed by K disjoint subsets, indexed by k = 1, ...,K,

each denoted by Vk ⊂ V and with Lebesgue measure λk > 0. Assume that for any country vk ∈ Vk
each ηz,vk is independently drawn from a uniform distribution with support [ηk, η], with ηk′ < ηk′′

for k′ < k′′.Then: w1 > ... > wk′ > ... > wK , where 1 < k′ < K.

Proof. Combining (16) and (17), yields:

βiz,v = max

{[(
1 + κ

A

)(
wi
wv

)(
e · µi

)−ηz,v]1/(ηz,v−1) , 1

µi

}
≡ βi

(
ηz,v, wv

)
. (48)

Notice from (48) that ∂βi
(
ηz,v, wv

)
/∂ηz,v ≤ 0 and ∂βi

(
ηz,v, wv

)
/∂wv ≤ 0.

Consider now two generic regions k′ < k′′, and suppose that wk′ ≤ wk′′ . Since the distribution

of ηz,k′ FOSD the distribution of ηz,k′′ , then it follows that
∫
Z β

i
z,k′dz ≥

∫
Z β

i
z,k′′dz. Moreover,

recalling the proof of Lemma 1 it follows that the βiz,v in (48) must be strictly decreasing in ηz,v

and in wv at least in one of all the regions in the world.28 As a result, there will exist a positive

measure of countries for which
∫
Z β

i
z,k′dz >

∫
Z β

i
z,k′′dz when wk′ ≤ wk′′ . Therefore, integrating

28More precisely, it must be that the βiz,v in (48) are strictly decreasing in ηz,v and wv at least in region k
∗, such

that wk∗ ∈ max{w1, ..., wK}. That is, the region (or regions) exhibiting with the highest wage.



over the set V, we obtain that
∫
V
∫
Z β

i
z,k′dz >

∫
V
∫
Z β

i
z,k′′dz. That is, the world demand for goods

produced in a country from region k′ is strictly larger than world demand for goods produced

in a country from region k′′. But this is inconsistent with the market clearing conditions when

wk′ ≤ wk′′ , which require that world demand for goods produced in a country from region k′ must

be no larger than world demand for goods produced in a country from region k′′. As a consequence,

it must be that wk′ > wk′′ .

Proposition 8 For country v1 ∈ V1 such that ηz,v1 = η and any country vk ∈ Vk such that

ηz,vk = ηk and k 6= 1: RCAz,v1 > RCAz,vk , for any z ∈ Z.

Proof. Countries with identical incomes have identical budget shares. Let βjz,v denote the common

budget share for (z, v) in j. Then, from the definition of total production of good z by country v,

we have that Xz,v =
∑K

j=1 λjβ
j
(
ηz,v, wv

)
wj . Notice also that Xv = wv and Wz/W = 1. Hence,

(10) yields:

RCAz,v =

∑K
j=1 λjβ

j
(
ηz,v, wv

)
wj

wv
. (49)

Consider a generic good z ∈ Z and, without loss of generality, select countries: v1 ∈ V1 such that

ηz,v1 = η; and vk ∈ Vk from any region k ∈ (1,K] such that ηz,vk = ηk. From (49) we obtain that

RCAz,v1 > RCAz,vk requires:∑K
j=1 λjβ

j
(
η, w1

)
wj

w1
>

∑K
j=1 λjβ

j (ηk, wk)wj

wk
. (50)

Notice too that market clearing conditions imply:

∫
Z

 K∑
j=1

λjβ
j
(
ηz,1, w1

)
wj

 dz = w1 and
∫
Z

 K∑
j=1

λjβ
j
(
ηz,k, wk

)
wj

 dz = wk.

Therefore, it follows that
∫
ZRCAz,v1dz =

∫
ZRCAz,vkdz = 1. We can transform the integrals over

z in integrals over η, to obtain:

1

η − η

∫ η

η
[RCAη,v1 ] dη = 1, (51)

1

η − ηk

∫ η

ηk

[RCAη,vk ] dη = 1 (52)

Recall that ∂βj (·) /∂η < 0, implying that ∂ (RCAη,v) /∂η < 0. Moreover, since wk < w1, no-

tice that it must be the case that RCAη,vk > RCAη,v1 for any η ∈ [ηk, η]. Now, suppose that



RCAηk,vk ≥ RCAη,v1 , then bearing in mind that ∂
2βj (·) / (∂η)2 > 0 and ∂2βj (·) / (∂η∂wv) > 0,

we can observe that when (52) holds true then

1

η − η

∫ η

η
[RCAη,v1 ] dη < 1,

which contradicts (51). Therefore, it must be the case that RCAηk,vk < RCAη,v1 .

Proposition 9 Let βjz,η denote the demand intensity by a consumer from region j ∈ Vj for the

variety of good z produced in country v1 such that ηz,v1 = η. Then: β1z,η > ... > βj
′
z,η > ... > βKz,η,

where 1 < j′ < K.

Proof. Consider a pair of generic consumers from regions j′ and j′′, where j′ < j
′′
. In addition,

consider a pair of generic exporters from countries vk′ and vk′′ , where k′ ≤ k′′. Following an

analogous procedure as in the proof of Proposition 4, combining (16) and (17) of consumers j′ and

j′′ for the varieties of good z produced in vk′ and vk′′ , we may obtain:(
ηz,vk′′ − ηz,vk′

)
ln
(
µj
′
/µj

′′
)

+
(
δj
′′
z,vk′
− δj′z,vk′

)
+
(
δj
′′
z,vk′′

− δj′z,vk′′
)

=(
ηz,vk′ − 1

)
ln
(
βj
′
z,vk′

/βj
′′
z,vk′

)
+
(
ηz,vk′′ − 1

)
ln
(
βj
′′
z,vk′′

/βj
′
z,vk′′

)
.

(53)

Since ln
(
µj
′
/µj

′′
)
> 0 and δj

′′
z,vk
≥ δj

′
z,vk
, from (53) it follows that βj

′
z,vk′

/βj
′′
z,vk′

> βj
′
z,vk′′

/βj
′′
z,vk′′

when ηz,vk′ < ηz,vk′′ . Now, let k
′ = 1 and pick z such that ηz,v1 = η. Next, suppose βj

′
z,η ≤ βj

′′
z,η.

Then, we must have that βj
′
z,v ≤ βj

′′
z,v for all (z, v) ∈ Z× V, with strict inequality for all (z, v)

such that ηz,vk > η. However, since the budget constraints of consumer j′ and j′′ require that∫
Z
∫
V β

j′
z,v dv dz =

∫
Z
∫
V β

j′′
z,v dv dz, then β

j′
z,η ≤ βj

′′
z,η cannot possibly be true.

A.3 Trade frictions and consumer loss

Consider country i as an importer of good z. We assume this commodity is subject to a tariff

tz > 0 applied on the (free-on-board) price of imports, regardless of the quality level in which it

is imported by i. Since the tariff is applied only to one (atomless) sector within a continuum of

sectors, we can disregard general equilibrium effects as they would be negligible. Given the tariff

tz, the final price at which good z sourced from a generic country v 6= i will be sold to consumers

in country i will be:

piz,v (q) = (1 + tz)Aq
ηz,vwv/ (1 + κ) . (54)

Recall the utility function of the individual (3), and focus on the sub-utility derived from the

consumption of good z sourced from country v. Let us write this sub-utility as uz,v = ln (cz,v)
qz,v .



Bearing in mind (54), and considering that, in the optimum:

qiz,v (tz) =

(
1 + κ

1 + tz

1

AQie
ηz,v

wi
wv

)1/(ηz,v−1)
, (55)

and βiz,v = qiz,v/Qi, then uz,v boils down to:

uz,v = ηz,v

(
1 + κ

1 + tz

1

AQie
ηz,v

wi
wv

) 1
ηz,v−1

. (56)

Let us denote by Γiv (tz) the utility loss due to imposing an import tariff tz > 0 relative to the

case where tz = 0. From (56), we get:

Γiv (tz) = ηz,v

(
1 + κ

AQie
ηz,v

wi
wv

) 1
ηz,v−1

[
1− (1 + tz)

− 1
ηz,v−1

]
. (57)

It is plain from (57) that Γiv(tz) > 0 whenever tz > 0, and that ∂Γiv (·) /∂tz > 0.

More interesting is studying how the tariff loss function behaves at different levels of income of

the importer. Using (57), we may compute the elasticity of Γiv(tz) with respect to wi, to obtain:

∂ ln Γiv(tz)

∂ lnwi
=

1

ηz,v − 1
> 0. (58)

This result implies that the utility loss due to the tariff is greater for richer consumers. Moreover,

this difference in welfare loss between richer and poorer importers becomes greater when the tariff

is imposed on more effi cient producers of good z (i.e., when the tariff is imposed on countries that

received a lower ηz,v).

Our model then yields the following two qualitative welfare loss results. First, the consumer

loss due to import tariffs is always greater for richer importers. Second, the loss disparity between

richer and poorer importers gets larger when the tariff is imposed on more effi cient producers of

good z. These two results crucially rest on our nonhomothetic preference structure (in Section A.5

below we show that these two results vanish away in the presence of homothetic preferences).

Lastly, we can use some of the above expressions to get a sense of the relative magnitude of

welfare loss due to the tariff implied by our model. Bearing in mind (58), from (55) we can observe

that:
∂ ln qiz,v
∂ lnwi

=
1

ηz,v − 1
=
∂ ln Γiv(tz)

∂ lnwi
. (59)

Interestingly, the magnitude of the left-hand side of this expression can be obtained from the

data by using unit values as a proxy for qiz,v. The pooled estimation of the log of unit values on the

log of importer’s income delivers a mean value of 0.075.29 This implies that a 10% richer importer
29We conduct our pooled regression using the data on value of imports and quantity of imports by product at

the 6-digit Harmonised System (HS-6) level of disaggregation in year 2009. Our regression includes a full set of

product-exporter dummies. Full details of this regression are available from the authors upon request.



will suffer a 0.75% higher welfare loss when importing good z from the average producer.30 If we

add (subtract) one standard deviation to the estimate, the welfare loss suffered by a 10% richer

importer rises (declines) to 0.85% (0.65%).31

A.4 Sectoral subsidy and comparative advantage

Consider country v as a producer of good z, and assume that local producers of good z receive

a proportional subsidy σz,v regardless of the quality level of their output. Since the subsidy is

applied only to one (atomless) sector within a continuum of sectors, we can disregard again general

equilibrium effects as they would be negligible. Following an analogous reasoning as before, they

will sell their output to consumers of country i at price piz,v(q) = (1− σz,v)Aqηz,vwv/ (1 + κ). This,

in turn, implies that the share of income of consumers in country i spent on good z produced in

country v is given by:32

βiz,v =

[
(1 + κ)

(1− σz,v)A (eµi)ηz,v
wi
wv

] 1
ηz,v−1

. (60)

Let Sz,v denote the share of sector z in the total GDP of country v. Bearing in mind that, in

this simplified version of the model, there are two countries in region L (with income wl) and two

countries in region H (with income wh), it follows that:

Sz,v =
2

wv

(
whβ

H
z,v + wlβ

L
z,v

)
. (61)

Differentiating (60) with respect to σz,v yields:

dβiz,v
dσz,v

=
βiz,v(

ηz,v − 1
)

(1− σz,v)
> 0. (62)

The impact of a subsidy to sector z in country v on its the GDP share can be obtained by

differentiating (61) with respect to σz,v while bearing in mind (62). Thus,

dSz,v
dσz,v

=
2

wv

(
wh

dβHz,v
dσz,v

+ wl
dβLz,v
dσz,v

)
. (63)

30Using (59), we can back out the implied value of the sectoral productivity draw for the average producer,

η̂ = 14.33. Performing a similar pooled regression analysis as the one we do here, but including a panel of transactions

instead of data for year 2009 only, Fieler (2012, Table 2) obtains an estimate equal to 0.06. According to her

estimate (which is just slightly smaller in magnitude than ours), the sectoral productivity of average producer would

be η̂ = 17.67.
31Again, using (59), the implied value of the sectoral productivity draw for the more (less) productive exporter

when we add (subtract) one standard deviation to the estimated value is η̂ = 12.76 (η̂ = 16.38). Repeating this

exercise for a two standard deviations difference, we obtain a 1.05% (0.45%) higher welfare loss, corresponding to

sectoral a sectoral productivity draw for the exporter of η̂ = 10.52 (η̂ = 23.22)
32Notice that when i = v then βiz,v refers to domestic sales of good z.



Let us now compare the impact of the subsidy σz,v on the sectoral share Sz,v for the case of a

country in region L (which, by construction, must have received η as productivity draw in sector

z) and the country in region H that received η as productivity draw in sector z. That is, we are

computing the derivative (63) for two economies with different wages in the denominator (wl and

wh, respectively), but both sharing the same elasticity of quality upgrading ηz,v = η. Notice now

that both dβHz,v/dσz,v and dβ
L
z,v/dσz,v are always larger in a country from region L than in the

country from region H that received the productivity draw ηz,v = η. Therefore, the effect of σz,v

on Sz,v will be larger in the country from region L than in the country from region H that received

the productivity draw ηz,v = η. This uneven effect of the subsidy across producers with different

incomes rests crucially on our non-homothetic preference structure, as it is shown next in Section

A.5.

A.5 Homothetic preferences

We now introduce an alternative preference specification, designed to deliver homothetic demand

schedules. For the remaining of this appendix, to streamline the illustration it proves convenient to

exploit the ordinal nature of the quality ladders and apply the following monotonic transformation

to the quality index: q̃z,v = ln qz,v. This transformation comes at no loss of generality since the

result derived here would obtain even without such transformation.33

Suppose that preferences, while retaining the same structure across goods, are for each good

now represented by the sub-utility index:

uz,v = ln(q̃z,vcz,v).

This index replaces the expression ln (cz,v)
qz,v in (3). The rest of the model remains unchanged.

Individuals choose the optimal values of quality and consumption to maximise that utility function

subject to (4). There, the pricing function in terms of q̃z,v becomes:

pz,v (q̃z,v) =
Awv
1 + κ

(qz,v)
ηz,v =

Awv
1 + κ

(
eq̃z,v

)ηz,v =
Awv
1 + κ

eηz,v q̃z,v . (64)

Following an analogous reasoning as the one used in Appendix A to solve the original consumer

i optimisation problem, we obtain the the (relevant) first-order conditions:

1

q̃iz,v
− ηz,v = 0, (65)

1

Ω · Λ
1

βiz,v
− υi = 0. (66)

33More precisely, all the homothetic results we show below will remain qualitatively unchanged if we keep q̃ = q.

These additional results are available from the authors upon request.



Note that (66) implies that budget shares are identical for all goods, wherever produced. Recalling

that budget shares must sum up to one, from (65) and (66) we can thus obtain the following two

expressions respectively identifying, for each good z and country v, the optimal quality level and

budget share:

q̃iz,v =
1

ηz,v
; and βiz,v = 1.

In the light of these findings, we can show that the results discussed in Appendices A.3 and

A.4 vanish away once we modify the utility function to deliver homothetic preferences.

First, consider again (54), now expressed in terms of q̃iz,v:

pz,v (q̃z,v) = (1 + tz)Ae
q̃z,vηz,vwv/ (1 + κ) . (67)

Using the sub-utility index uz,v = ln(q̃iz,vc
i
z,v), replacing c

i
z,v = βiz,vwi/pz,v (q̃z,v) and then pz,v (q̃z,v)

by (67) and q̃z,v and βiz,v by their optimal values, we obtain the welfer loss function:

uz,v = − ln ηz,v + ln

(
1 + κ

1 + tz

1

eA

wi
wv

)
.

Differentiating with respect to tz yields ∂uz,v/∂tz = − (1 + tz)
−1 < 0, from which it is easy to

observe that the value of the derivative in (58) in this case equals zero.34 This implies that the

utility loss due to the tariff is now independent of consumers’income. In other words, differently

from our model with nonhomothetic preferences, in the presence of homothetic preferences (i.e.,

when willingness to pay for quality is constant), the utility loss due to the import tariff is the same

for all individuals, regardless their income level.

Second, recalling the definition of Sz,v in (61), from the fact that βz,v = 1 it straightforwardly

follows that the derivatives in (62), and therefore in (63), are in this case equal to zero. This

implies that the effect of a subsidy on the share of sector z in the total GDP is now independent

of the region to which country v belongs.

34Note that the welfare loss function is this case reads Γiv (tz) = ln (1 + tz), from which ∂Γiv (tz) /∂wi = 0 straight-

forwardly obtains.




