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Abstract

How does a change in concentration in the transportation sector affect the
spatial distribution and economic activity? And what distortions arise when
models ignore firm conduct in this sector? The analysis is built on a static
discrete choice model where consumers choose both their residence and
travel destination, and consume both tradable and non-tradable goods. For
each residence-destination route, consumers must purchase airline tickets
from an oligopoly of carriers. The model is simulated on US data and suggests
that a proportional decrease in entry costs across all active routes affects
local specialization through the balance between inward and outward market
access.
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1. Introduction

Current infrastructures are often considered in the background of the economic
landscape, since most of them were designed or built decades ago. Furthermore,
planned improvements currently focus on areas with either underinvestment or
congestion, consequences of a gap between the current economy andwhere initial
projects thought it would be. This view might lead to believe that the expected
distribution of economic activity dictates where infrastructure will go.

This has not been true historically. In fact, the mere presence of fixed costs
has impeded these sectors from being perfectly competitive, and thus has allowed
a small number of players to choose both where to invest and howmuch to charge
consumers for transportation. While policy makers have not been oblivious to
this situation, how the transportation sector affects economic activity is still an
area of active research.

This work explores how concentration in the transportation sector can reshape
regional economic production. To this end, I develop a static model where an
oligopoly of transportation companies chooses available passenger seats for each
route, while consumers decide where to reside and where to consume. These
choices, in turn, determine the volumes and the types of production across loca-
tions.

The main intuition put forward is that the degree of competition in the trans-
portation sector changes the notion of distance between locations through trans-
portation prices. This will affect the relative attractiveness of regions and thus
differentially impact their economies. In fact, transportation companies will set
route-specific capacities explicitly considering consumer preferences.

To evaluate this mechanism, I will examine the case of U.S. domestic air pas-
senger travel. This is a suitable setting for several reasons. First, a limited number
of airline companies operate several air travel routes. As shown in Figure 1A,
the top four carriers collectively account for approximately 68% of the total mar-
ket share. Moreover, focusing on within-US interstate flights —the setting of this
study—Figure 1B makes it clear that the lion’s share of routes are served by a
handful of airlines, that handle about half of total passenger traffic. Together,
these factors support the idea that air passenger travel has an oligopolistic market
structure. Second, the attractiveness of a location is influenced by local amenities,
that are not dependent on the distance between the attraction and consumers.
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Third, sectors such as hospitality and retail, that benefit from the presence of
visitors, require consumers to be physically present at the destination to make
purchases. This distinction naturally paves the way to an analysis also focused on
understanding how firms in tradable and non-tradable sectors will react to these
transportation-driven changes in demand. Lastly, travel-adjacent sectors bene-
fit less from technological advancements compared to other industries (Smeral
2003). Consequently, changes in visitors’ demand are less likely to drive significant
improvements in technology or productivity, making it appropriate to focus on
prices and employment in the non-tradable sector as key outcomes.

FIGURE 1: US Domestic Airline Industry Concentration

A. Overall Market Share in 2024 B. Concentration and Passenger Volume

Notes: The data for Panel 1A comes from Bureau of Transportation Statistics (2024). Panel 1B
displays both the cumulative number of passengers enplaned on routes by the number of active
airlines and the distribution of routes based on the number of operating carriers. Round trips are
treated as one-way directional flights to maintain directionality. The data are drawn from the DB1B
survey conducted by the Department of Transportation for the year 2016.

I use the model with two respects. First, as a thought experiment, I illustrate
what would be overlooked by ignoring the degree of competitiveness in the trans-
portation sector. I do so by comparing a Cournot equilibrium on the observed set
of active routes to a stylized benchmark in which fares are set equal to marginal
costs (normalized to zero for simplicity in both scenarios). While not intended as a
policy recommendation, this exercise highlights how different assumptions about
conduct can lead to distinct spatial patterns of sectoral specialization, even with a
fixed set of routes. Secondly, I simulate the effect of a 25% reduction in entry costs
across all active routes. I find that the combination of changes in inward market
access and outward market access correlates with specialization.
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The paper is structured as follows. Section 2 presents the relevant literature.
Section 3 presents the the main intuition. Section 4 discusses the model. Section 5
discusses data, model inversion, and calibration. Section 6 presents the results.
Section 7 discusses next steps. Section 8 concludes.

2. Literature

This work relates to the large literature interested in the role of transportation
on economic activity, that focused, among others, on the role of railroads (Fogel
1964; Donaldson and Hornbeck 2016; Donaldson 2018), highways (Baum-Snow
2007; Michaels 2008), and roads (Duranton and Turner 2012). Given the inherent
difficulty in dissecting between economic expansion and re-allocation of economic
activity highlighted by Redding and Turner (2015), I approach this question via a
general equilibrium discrete-choice model. This allowsme to distinguish between
the two possibilities. More specifically, this work contributes to the understanding
of the role of flights and airline infrastructure in affecting welfare and economic
activity. By leveraging a discontinuity in long-haul air travel, previous studies
have shown that air links positively influence business connectivity and economic
growth (Campante and Yanagizawa-Drott 2018), as well as innovation (Bahar et al.
2023), confirming an earlier positive relationship found by Green (2007) between
air traffic and regional growth.

Second, the focus on air passenger travel enables me to address a broader
question concerning the effects of visitors’ demand on local welfare. Indeed, the
current literature on tourism focuses either on its effects on economic growth
(Arezki, Cherif and Piotrowski 2009; Schubert, Brida and Risso 2011; Brida, Cortes-
Jimenez and Pulina 2016; Faber and Gaubert 2019; Chen and Ioannides 2020;
Bronzini, Ciani and Montaruli 2022) or on differential impacts within each locality
(Allen et al. 2022; Almagro and Domínguez-Iino 2024). Here, I am bridging these
two strands of literature by providing a parsimonious framework where trans-
portation endogenously affects regional outcomes and consumers’ choices for
travel.

Third, this paper relates to the renewed interest in the role of imperfect com-
petition in trade (Atkin and Donaldson 2015; Antràs 2024) and spatial economics
(Brancaccio, Kalouptsidi and Papageorgiou 2020; Allen et al. 2020; Wong 2022). I
contribute to this literature by studying whether the concentration of the airline
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sector may shift the balance between tradable and non-tradable production in
flight destinations.

Finally, the framework I provide will be useful to read the prevailing empirical
evidence on employment effects of air traffic and airport sizes, that found no
impact onmanufacturing employment, a positive onemainly on the service sector
(Brueckner 2003; Sheard 2014; Bilotkach 2015; Lakew and Bilotkach 2018; Sheard
2019) and a positive effect on overall employment (Blonigen and Cristea 2015;
McGraw 2020). Themechanism I will consider draws inspiration from the tourism
literature, particularly the potential for a Dutch disease effect, wherein a boom of
visitors induces de-industrialization, a phenomenon first pointed out by Copeland
(1991). In this context, Chao et al. (2006) offers a model of an open economy with
both tradable and non-tradable sectors, shedding light on the trade-off between
de-industrialization and improvements in terms of trade. To this literature, I
contribute by explicitly nesting the consumer’s residence and destination choice
in a discrete choice framework based on Albert and Monras (2022), that allows
me to properly take into account how the transportation sector influences both
supply and demand dynamics.

3. Intuition

Consider a world whose geography consists of the segment [−d̄, d̄]. Each point x ∈
[−d̄, d̄] is a different location andproduces anon-tradable goodNTx. Homogeneous
consumers live and work exclusively in 0, consume a tradable good T, and a non-
tradable good NTx coming from their preferred visit destination x. To reach their
location of choice x, consumers need to pay transportation companies a fee
that scales linearly with distance at a rate of τ, chosen by the firms. To keep the
problem simple, let consumers’ income be exogenously set to w0 and the number
of transportation firms on the route from0 to x beKx. Thus, the consumer problem
is

max
x,T,NTx

U(T,NTx) such that T + pNTx NTx = w0 − τx

For a fixed x, solving for T and NTx gives

UT = pNTx UNTx
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At the same time, consumer homogeneity and spatial equilibrium imply that
in equilibrium consumers going to each location are equally satisfied, and thus
unwilling to amend their holiday decision,

U(w0 − τx − pNTx NTx,NTx) = ū ∀x (1)

Now, let transportation companies choose their number of seats for each route.
Then, the problem of firm k choosing its capacity Vkx to get to distance k can be
phrased as follows

max
Vkx
(τ − c)xVkx

where c stands for the marginal cost of supplying transportation, the price that
would prevail under perfect competition. The first-order condition of this problem
reads

∂τ

∂Vkx
Vkx + (τ − c) = 0

In other words, when transportation companies compare marginal revenues
to marginal costs, they internalize that an additional unit of capacity supplied
increases profits by the price of a ticket and at the same time decreases profits
through the effect of that marginal unit on the demand for travel. Noting that in a
Cournot game1,

∂τ

∂Vkx
=

∂τ

∂Vx
∂Vx
∂Vkx

=
∂τ

∂Vx
⋅ 1

and exploiting the symmetry across competitors, we can rewrite the first-order
condition removing the dependence on k

∂τ

∂Vx
Vx
Kx
+ (τ − c) = 0

Given that we expect the market price τ to be above the marginal cost of providing
transportation, it must be that ∂τ

∂Vx ≤ 0. Furthermore, It is possible to rearrange

1The fact that the other competitors would not react if company k were to expand its own
output by one unit is a special characteristic of Cournot competition. Indeed, in the case of perfect
collusion, where all the companies in the market agree on production volume, ∂Vx/∂Vkx = Kx,
since whenever one company raises its capacity by one, the other companies will follow suit.
A more detailed discussion on what is the conduct of other firms in other oligopolistic settings
can be found in Seade (1980). Furthermore, a more thorough discussion on the use of Cournot
competition in this setup is postponed to section 4.3.

5



terms so as to get

τ = c −
∂τ

∂Vx
Vx
Kx

(2)

that reassures us that in a perfectly competitive setup the price is equal to the
marginal cost, whereas it will be higher with finite Kx. From this setup, we can
proceed to the intuition. Differentiating both sides of Equation 1 by Kx and using
the envelope theorem for the non-tradable good, allows us to see that the relative
price of the non-traded good (in terms of the traded one) in location x is increasing
in the competitiveness of the transportation sector, here proxyied by the number
of companies2.

∂pNTx
∂Kx

= −
x
NTx

∂τ

∂Kx
(3)

The logic behind this result is that imperfectly competitive transportation distorts
the definition of distance between an origin and a destination (Allen et al. 2020).
A quick way to confirm this is by differentiating again both sides of Equation 1 by
x and using the first order condition coming from the firms’ problem

∂pNTx
∂x

= −
x
NTx

+
∂τ

∂Vx
Vx
Kx

(4)

The negative sign of this gradient tells us that more remote locations have a lower
price of non-tradable goods given the higher cost borne by the consumers visiting
them. However, while the first term on the right-hand side concerns the true cost
of getting to d, there is also a second term mapping directly to the competitive
structure of the transportation sector. In fact, the change in the non-tradable price
(compared to the tradable price) in terms of one’s location accessibility will be the
main object of interest in this work.

To prepare for the analysis, I will now present a more general version of this
model. In particular, I will relax many simplifying assumptions currently at work.
First, I will explicitly model the labor market distinguishing between tradable
and non-tradable production in each location. Second, I will consider a setup

2This way of approaching the problem is defined as the Marshallian approach in the literature
(Duranton and Puga 2015).
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where each location can be both a place of residence and a destination. Indeed,
one should imagine the imperfectly-competitive pressure shown above to hold
with respect to all the other locations. Third, I will allow residents to consume
the non-tradable good in their own location in addition to the non-tradable good
in their destination. In fact, non-tradable sectors rely on local demand, that is
heavily dependent on residents. Fourth, I will not set exogenously the number of
airline companies, but I will allow for entry. Last, I will allow ticket prices not to
be a linear function of distance. The next section will describe how each of these
steps is implemented.

4. Model

To keep a tractable structure for the problem, I will follow the current literature
in quantitative spatial and urban models (Allen and Arkolakis 2024; Redding 2024)
and consider the world’s geography to be a discrete set of locations D. I will now
describe the three sides of the economy.

4.1. Producer Side

Production in each location d ∈ D is perfectly competitive and relies solely on labor
as its input. Furthermore, the production function is linear for the tradable good,
whereas it exhibits decreasing marginal returns for the non-tradable good. The
purpose of this distinction is to provide a stylized representation of the tradable
sector as one where capital—though not explicitly modeled —ensures that labor
is not a limiting factor in production. In contrast, the non-tradable sector is con-
strained by a fixed resource, such as land (also not explicitly modeled), that limits
worker productivity. Thus, the profit maximization problem in the tradable sector
T and the non-tradable sector NT can be described as follows

pNTd (L
NT
d )

α −wdL
NT
d , Non-Tradable

pTdA
T
dL

T
d −wdL

T
d , Tradable

where the productivity of the non-tradable sector is set to 1 in every location. This
allows us to interpretATd as the location-specific productivity of the tradable sector
relative to the non-tradable sector. The optimization problem for both sectors thus
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gives us

pTd =
wd
ATd

pNTd = wd(L
NT
d )

1−α

that allows us to relate the relative price of both goods to sectoral employment as
follows

LNTd =
⎛

⎝

pNTd
ATd p

T
d

⎞

⎠

1
1−α

(5)

This expression shows that as the production of the non-traded good becomes
more appealing, a larger share of individuals will be spurred to work in such a
sector.

Finally, to encompass trade across locations, I will introduce an exogenous
iceberg transportation cost for tradable goods defined as τdr, and thus imply by
no-arbitrage that the price of a good shipped from d to r to be

pTdr = τdr p
T
d

This perfectly competitive formulation of the producer side is chosen to isolate
the pure costs of an imperfectly competitive airline sector, that features a much
lower number of companies than the number of active inter-state motor carriers
in the US3.

4.2. Consumer Side

Let a setΩ4 of consumers who choose their place of residence and work, r, as
well as their trip destination, d. To reach their chosen destination d, consumers
must incur travel costs, represented by a ticket price PVrd. Further, their income is
allocated across tradable goods from all locations, non-tradable goods consumed

3Source: https://www.bts.gov/content/number-air-carriers-railroads-int
erstate-motor-carriers-marine-vessel-operators-and-pipeli-0

4For simplicity of notation, let this set have a measure of 1 in this section. This allows me to
treat shares of consumers traveling between two locations as actual counts. This simplification is
made for clarity in exposition and will be removed in subsequent sections.
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at r and d, and the cost of travel from r to d. Finally, each consumer ω is sub-
ject to an array of residence-destination specific Fréchet-distributed taste shocks
εrd(ω) with dispersion parameter θ. The entire problem for consumerω can be
summarized as follows

max
(r,d)∈D2

⎡
⎢
⎢
⎢
⎢
⎣

max
NTrr (ω),NTrd(ω),{td′r(ω)}d′∈D

Tr(ω)αTNTrrd(ω)
αNT
⎤
⎥
⎥
⎥
⎥
⎦

⋅ εrd(ω)

such that

Tr(ω) =
⎛

⎝
∑
d′
t
σ−1
σ

d′r (ω)
⎞

⎠

σ
σ−1

NTrrd(ω) = [ArNT
r
r (ω)

ρ
ρ−1 +AdNT

r
d(ω)

ρ
ρ−1 ]

ρ−1
ρ

∑
d′
pTd′rtd′r(ω) + p

NT
r NTrr (ω) + pNTd NTrd(ω) = wr − P

V
rd

where tdr(ω) represents the amount of the traded good imported from d to r,
NTrd(ω) the consumed amount of the non-traded good produced in d by a resident
in r, Ad location-specific amenities, and ρ/σ the elasticity of substitution for non-
traded/traded goods.

This setup, that borrows from Albert and Monras (2022), has some features
worth noting. First, the homogeneity of income within a location implies that
individuals effectively spend a share of their income on holiday travel5. Thismakes
the framework analogous to the traditional iceberg cost formulation, where costs
are proportional to the value of the good being transported. The key distinction
here is that transportation prices operate purely as an income effect on consumers.
The critical assumption in this setting is theuniqueness of consumers’ destination6.
Lastly, it must be stressed that it is possible for consumers not to travel by choosing
a location as both their residence and destination. In this case the cost of travel
will be zero.

5Indeed,
wr − PVrd = wr(1 − srd) Ô⇒ PVrd = wrsrd

This formulation will be used in practice for the analysis.
6To relax it, one could recast the problem as jointly selecting a residence and a "chain" of trips,

following the work by Miyauchi, Nakajima and Redding (2021). While this extension would enrich
the analysis, it would also raise its complexity without altering, a priori, the core insights presented
in Section 3. For this reason, I will keep considering the case of a unique destination in what
follows.
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We will solve the consumer problem in steps. For a given (r,d) choice, con-
sumers need to allocate their income net of travel costs across goods. This will
result in

t∗d′r(ω) =
(pTd′r)

−σ

P1−σT,r
αT (wr − PVrd) = t

∗
d′r

NTr∗r (ω) =
(Ar)ρ(pNTr )−ρ

P
1−ρ
NT,rd

αNT (wr − PVrd) = NT
r∗
r

NTr∗d (ω) =
(Ad)ρ(pNTd )

−ρ

P
1−ρ
NT,rd

αNT (wr − PVrd) = NT
r∗
d

whereP1−σT,r andP
1−ρ
NT,rd are price indices respectively for tradable and non-tradable

goods and are defined as follows

PT,r =
⎡
⎢
⎢
⎢
⎢
⎣

∑
d′
(pTd′r)

1−σ
⎤
⎥
⎥
⎥
⎥
⎦

1
1−σ

PNT,rd = [(Ar)
ρ (pNTr )

1−ρ
+ (Ad)

ρ (pNTd )
1−ρ
]

1
1−ρ

The optimal quantities of each good, including tradables, depend on the chosen
destination via the definition of disposable income. Substituting these demands
in the original maximization problem and removing terms that do not depend
directly on rd, one can rephrase the optimal location choice in terms of consumers’
indirect utility

max
rd

wr − PVrd
P
αT
T,rP

αNT
NT,rd

⋅ εrd(ω)

This second step gives some further insight into the classes of shocks considered in
this analysis. Indeed, while their interpretation in terms of residence-destination
tastes is certainly valid, any shock affecting disposable income multiplicatively
will be observationally equivalent for this application.

Using properties of Fréchet shocks, the individuals that reside in r and visit d,
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denoted as Vrd, are

VDrd =
Uθ
rd

∑rdUθ
rd
, where Urd =

wr − PVrd
P
αT
T,rP

αNT
NT,rd

(6)

Intuitively, the share of consumers willing to reside in r and visiting d is increasing
in the income prevailing in the origin wr and decreasing in the cost of reaching d
from r. Furthermore, it decreases in the cost of non-tradable goods in both the
residence and destination and rises in the centrality of the residence, as proxyied
by the price index for tradable goods.

4.3. Airline Transportation Sector

To travel from a residence to a destination, consumersmust pay airline companies
for transportation. Specifically, consider a set K of airlines, where each airline
k ∈ K decides for every rd route whether to enter the market by paying its fixed
cost Frd, and if so its plane capacity Vkrd by solving the following maximization
problem:

max
Vkrd ∀rd

(PVrd − crd)V
k
rd − Frd

where PVrd is a function of the total quantity of seats for a given route Vrd = ∑k V
k
rd,

and crd is the route-specific marginal cost of adding an additional seat to one’s
capacity.

This choice of market conduct builds on work from both the trade (Atkeson
and Burstein 2008) and the airline transportation literature (Alves and Forte 2015),
and is equivalent to a two-stage game where airlines choose their capacity before
competing on prices (Kreps and Scheinkman 1983).

While thisway ofmodeling delivers a tractable structure for the airline industry,
it is crucial to stress that having companiesmaximize independently on each route
comes with costs. First, this formalization ignores cross-route cannibalization
effects. While it could be possible to incorporate them by modeling the hubbing
choice of transportation providers as in Allen et al. (2020), differently from their
application only some airlines use a hub-spoke system.7 In practice, this means
that I am abstracting from having in the airlines’ profit function either economies

7Flores-Fillol (2009) helps establish conditions to allow for such equilibria, but at this stage
adding this layer would undermine the tractability of this application.

11



of density (Brueckner and Spiller 1991, 1994; Mayer and Sinai 2003; Fageda and
Flores-Fillol 2015), or cross-routes market power spillover in pricing decisions
(Orzach and Dix 2021), beyond what general equilibrium will entail.

Following Section 3, one can solve this problemby backward induction. Indeed,
considering an airline k out of the Krd airlines that entered the market for the rd
route, one can obtain the first-order condition

⎛

⎝
PVrd +

∂PVrd
∂Vrd

Vrd
Krd

⎞

⎠
= crd

Then, using the demand for travel in Equation 6 it is possible to derive the total
supply of seats for a given route

VSrd = 1 −
wr − PVrd

Krdθ(PVrd − crd)
(7)

Intuitively, the supply of seats is increasing in the profits accruing from each trip
and in the number of transportation providers. Finally, imposing free-entry, we
get the number of providers in a given route

Krd =
(PVrd − crd)Vrd

Frd
(8)

4.4. Equilibrium

Given the description of the previous market actors, it is possible to describe the
competitive equilibrium of this economy as follows.

DEFINITION 1. An equilibrium is a set of prices (w,pT,pNT,PV) and allocations for
consumers (t,NT,VD), producers (LT,LNT) and airlines (VS,K) such that
a. given (w,pT,pNT,PV), (t,NT,VD) solve consumerω’s maximization problem ∀ω
b. given (w,pT,pNT,PV), (LT,LNT) solve the producer’s problem in location d ∀d
c. given (w,pT,pNT,PV), (VS,K) solve airlines’ problem
d. markets clear

• Tourism Flows
Vrd = V

S
rd = V

D
rd ∀ rd
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• Labor Market
Vr. = ∑

d
Vrd = L

T
r + LNTr ∀ r

• Tradable Good
∑
d
YTd = ∑r

TrVr = ∑
r
∑
d
TrdVrd

• Non-Tradable Good

YNTr = ∑
r
NTrrdVrd

´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
r residents visiting d

+ ∑
d
NTddrVdr

´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
d residents visiting r

∀ r

for given location amenities A, relative tradable productivities AT, and transportation
costs (τ,c,F).

Furthermore, in the current setting, the following is true

PROPOSITION 1. There exists an equilibrium for this economy for given location ameni-
ties A, relative tradable productivities AT, and transportation costs (τ,c)

The proof of Proposition 1 is an application of Brower’s fixed point theorem
and is provided in Appendix A.

5. Model Inversion

5.1. Amenities and Productivities

In this subsection I will invert the model to back out amenities and productivities.
To do so, I will proceed in steps. First, I will present the data I will use. Then, I
will estimate trade costs. Lastly, I will present my choice of parameters for this
application.

5.1.1. Definitions and Data

In this analysis, US states will be the core units of analysis. While Brueckner, Lee
and Singer (2013) and Sheard (2020) argue in favor of Metropolitan Areas and
Combined/Core-Based Statistical Areas, I posit that restricting one’s attention to
interstate flights reduces the relevance of alternative transportation modes. This
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choice may mitigate concerns about missing travelers who use other means of
travel.

I will use the 2017’s 5% American Community Survey (Ruggles et al. 2024) to
obtain average wages for employed workers and the number of employed workers
by NAICS sector. Specifically, I will aggregate 2-digit NAICS sectors into tradable
and non-tradable categories following the model presented. The tradable sector
will include “Manufacturing" and “Wholesale Trade", while the non-tradable sector
will consist of “Construction", “Retail Trade", “Arts, Entertainment, and Recreation",
“Accommodation and Food Services", and “Other Services (except Government and
Government Enterprises)"8.

The rationale for this definition of non-tradability comes from the structure of
the model. Indeed, one needs to have 1) a sector that may benefit from cheaper
flight connections, in this case via airline competition, 2) and whose product is
non-tradable in nature.9. For the first point, my choice of sectors aligns with the
sectors benefiting from increased air passenger travel, i.e. hospitality services
and retail, as outlined by Appold (2015). Further, it is also consistent with the idea
that some sectors primarily serve local markets and are thus are more spread
out across space, whereas sectors whose goods are more intensely traded tend
to concentrate (Porter 2003; Mian and Sufi 2014; Delgado, Porter and Stern 2016;
Gervais and Jensen 2019)10. Lastly, my definition of non-tradability broadly aligns
with that of Muñoz (2024), who examines the EU posting policy—a framework that
allows firms to send employees abroad to export consumer-facing services. The
main difference frommy application is that in Muñoz (2024) non-tradability tends
to shift toward services that primarily support the supply side of the economy.

Based on these definitions for the tradable and the non-tradable sectors, I first
use the 2017’s Commodity Flow Survey to construct state-level freight shipment val-
ues. Then, I aggregate County Business Pattern data to derive state-level estimates
of Gross Domestic Product for the non-tradable sector.

8The following sectors will be excluded from this classification and from the count of employed
workers in each state: “Finance, Insurance, Real Estate, Rental, and Leasing", “Professional and
Business Services", “Educational Services, Health Care, and Social Assistance", “Government and
Government Enterprises", and “Natural Resources and Mining, Transportation, and Utilities".

9The description of this second aspect is deeply indebted to the following posts By Jonathan
Dingel: https://cepr.org/voxeu/blogs-and-reviews/what-economic-activitie
s-are-tradable and https://tradediversion.net/2023/08/28/classifying-ind
ustries-as-traded-or-non-traded/
10However, it must be kept in mind that geographic concentration may reflect not only sectoral

differences in tradability, but also variations in agglomeration forces.
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Lastly, for air passenger travel, I use thequarterly ticket-level domesticDB1A/DB1B
surveys from the US Department of Transportation for 2016. This data represents
a 10% sample of airline tickets from reporting carriers for US domestic flights.
From this data, I derive the average itinerary fares11 and flow of passengers for
each reported route. For this calculation, I treat passengers with layovers as if they
were traveling nonstop and I consider round trips as unique directional flights
from an origin to a destination to be consistent with the model setting. Lastly, I
exclude Alaska and Hawaii from the sample due to their geographic remoteness,
and Delaware and the District of Columbia because of the lack of observed flights
originating from these locations in the DB1A/DB1B data.

Since the model focuses on traveling to enjoy amenities and consume non-
tradable goods, one might object that a portion of US domestic travel serves busi-
ness rather than leisure purposes, and that could potentially affect the interpre-
tation of my results. While detailed statistics for US inter-state air travel are not
readily available, broader estimates suggest that leisure travel dominates business
travel. In particular, US Travel Association (2024) reports that in 2022, 84% of
2.25 billion trips in the US across all modes of transportation were for leisure.
Furthermore, 71 % of fliers in the U.S. report traveling for personal reasons (A4A
2018). Lastly, the focus on non-tradable sector activity remains relevant even if
some travel is business-related, given that such trips also generate demand for
non-tradables like lodging and food services.

5.1.2. Estimation of Trade Costs

To back up trade costs, I follow the approach pioneered by Head and Ries (2001).
Let XTrd be the value of tradable exports from r to d. Then, assuming symmetry in
trade costs, the model presented implies

⎛

⎝

XTrdX
T
dr

XTrrXTdd

⎞

⎠

1
2(1−σ)

= τrd

Furthermore, parametrizing costs as a power function of the geodesic distance
in miles between state centroids (Eckert et al. 2019), it is possible to write the

11I exclude itinerary fares priced at less than $20 following https://www.nber.org/resea
rch/data/department-transportation-db1adb1b.
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following relationship, that involves only observable variables

log
⎡
⎢
⎢
⎢
⎢
⎢
⎣

⎛

⎝

XTrdX
T
dr

XTrrXTdd

⎞

⎠

1
2(1−σ)⎤⎥

⎥
⎥
⎥
⎥
⎦

= δ log(distancerd)

Hence, I am able to recover trade cost estimates from the fitted values of its
empirical analog that also controls for origin and destination fixed effects.

5.1.3. Calibration

The set of parameters I will use in my analysis is described in Table 1. First, in
order to have a measure of income that matches the notion of disposable income
wr in the model, I start from the average wage per employed individual from
Ruggles et al. (2024) and I net out both the tax share t and the housing expenditure
share h. The former refers to US government revenues as a share of GDP in 2023
(International Monetary Fund 2025), while the latter is derived by Davis and
Ortalo-Magné (2011)’s estimates based on Decennial Census of Housing (DCH)
surveys. The non-tradable shareαNT is calculated from theConsumer Expenditure
Survey as the ratio of food, entertainment, and trip expenditure to household
expenditure net of rent payments. This is also consistent with the share of income
net of housing, using the h defined above, calculated in the same survey. The labor
share in the non-tradable sector α is close to the 0.65 chosen by Albert andMonras
(2022), with the notion that their model does not feature labor as the only input.

TABLE 1: Calibration

Explanation Parameter Value Source
Tax Rate t 0.292 International Monetary Fund (2025)
Housing Share h 0.25 Davis and Ortalo-Magné (2011)
Non-Tradable Share αNT 0.3 Consumer Expenditure Survey
Production Function Parameter α 0.7 Albert and Monras (2022)
Non-Tradable Elasticity of Substitution ρ 5 Gervais and Jensen (2019)
Tradable Elasticity of Substitution σ 6 Gervais and Jensen (2019)
Consumer Preference θ 4 Upper bound of Bryan and Morten (2019)

The elasticities of substitution for the traded and non-traded sectors are taken
from Gervais and Jensen (2019), who provide disaggregated estimates for NAICS
sectors in the US. In particular, σ will be obtained as the median between the
elasticities for wholesale trade and manufacturing. The non-tradable elasticity of
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substitution ρwill be taken as themedian between the elasticities for the available
non-tradable sectors, i.e. retail trade, recreation and food services , and other
personal services.

The choice of the dispersion parameter θ, is inherently hard. In this model, θ
governs the joint distribution of residence and visits, meaning that locations that
are more attractive get both more residents and visitors. The closest parameter in
the literature can be found in Bryan and Morten (2019), who consider migration
decisions only and estimate a dispersion parameter of 2.7 with US data. I will
conservatively set the parameter to 4.

5.1.4. Results

Given the trade costs and the parameter choices discussed above, I infer pro-
ductivity, and amenities, from the observed data on wages, employment shares,
shipments, fare prices, and visitors. To perform this inversion, I use fixed-point it-
erationmethods for amenities and productivities. Details are available inAppendix
B.

Figure 2 plots the model-implied amenities and productivities both normal-
ized with respect to the state of Alabama. At first glance, productivities appear
reasonable, as Rust Belt states are clustered in the north/northwest quadrants of
the graph. Moreover, these estimates align well with the insights of Holmes (1999)
on historical industry shares. Holmes highlighted that industries with greater
geographic concentration tend to rely more on specialized suppliers, that, in turn,
are more likely to emerge within the same region, reinforcing agglomeration
economies. This pattern helps explain the prominence of Ohio, and Indiana with
their deep-rooted auto supply chains, as well as the presence of advanced manu-
facturing hubs in states like North Carolina, South Carolina, and Tennessee in the
northern quadrants of Figure 2.

For what concerns amenities, the model assigned high amenities to the most
populated states, coherently with the idea that individuals prefer to live in areas
that are deemed more enjoyable.
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FIGURE 2: Productivities and Amenities

Notes: Dots represent US states in the productivity-amenity space. Since both productivities and
amenities are identified up to scale, both of them are normalized with respect to the state of
Alabama.

However, Figure 3 reassures us that conditional on the actual number of work-
ers in both sectors, the obtained measure of amenities has two desirable features.
Firstly, Panel 3A shows now a negative relationship between amenities and pro-
ductivities, where top amenity states align reasonable well with the expected
natural/cultural attractiveness for visitors of states such as California, New York,
and Nevada. Furthermore, Figure 3B shows that amenities positively correlate
with number of hotel employees, further validating the intuition of amenities
being related to visitors and the size of the non-tradable sector.
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FIGURE 3: Validation of Amenities

A. Amenities and Productivities - Conditional

B. Amenities and Hotel Employees - Conditional

Notes: Dots represent US states. Both Panels control for the logarithm of the sum workers in both
the tradable and non-tradable sectors (Ruggles et al. 2024). Data on hotel employees are from
Melendez et al. (2024).
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5.2. Airline Cost Structure

Before moving to the model inversion for airlines’ cost structure, I will rewrite
their profit function as follows

(PVrd − crd)Vrd − Frd Ô⇒ PVrd
⎛

⎝
1 −

crd
PVrd

⎞

⎠
Vrd − Frd Ô⇒ PVrd(1 − γrd)Vrd − Frd

Then, I will calibrate the value of γrd as

γ̂rd =
$0.1145 ×Distance in milesrd

Average Ticket Pricerd

where $0.1145 is the average of the Domestic Cost per Available Seat Mile (CASM)
estimates provided by Oliver Wyman (2019) and depicted in Figure 4A. CASM
consists of a standard measure of operating costs—including fuel, maintenance,
labor, and airport fees—calculated per seat per mile flown. To avoid extreme
values for these estimates, I winsorize γ̂rd at the 5% and 95% percentile. The
resulting density is shown in Figure 4B. I calibrate and hold the cost share fixed
across simulations, effectively fixing the markup. This simplifies the analysis
by abstracting from route inter-dependencies and strategic pricing adjustments,
which are not modeled in this framework.

FIGURE 4: Operating Costs

A. Domestic CASM for Major US Carriers B. Distribution of winsorized γ̂rd

Notes: The blue bars in Figure 4A represent CASM estimates from Oliver Wyman (2019) in cents.
Figure 4B plots the density of the model-implied cost shares after winsorization.
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Finally, fixed costs of entry are backed up from the free-entry condition

F̂rd = P
V
rd(1 − γ̂rd)

Vrd
Krd

In what follows, I will not impute entry costs for unobserved routes and thus focus
only on active ones. Thus, I can back out the fixed cost of entry for 1560 out of 2162
possible inter-state routes

Figure 5A plots the density of the implied Frd in logs due to their high skewness.
Table 5B shows routes at the extrema of the distribution. Routes with the highest
costs involve states with high amenity values and major hubs such as California,
New York, Texas, and Nevada.

FIGURE 5: Entry Costs

A. Density B. Top and Bottom Routes

Highest Lowest
NY - CA UT - RI
NJ - CA CA - ME
CA - NY SC - NM
CA - NJ FL - MT
NY - FL WI - ID
CA - NV ID - NJ
TX - CA CT - OK

Notes: Figure 5A plots the density of the model-implied entry costs. Figure 5B lists the routes with
the highest and lowest implied fixed costs of entry.

Conversely, routes with the lowest costs involve less populated states, that
might reasonably map to both lower fees and the use of smaller aircrafts. This
intuitionmatches findings by Fageda and Flores-Fillol (2012), who report that both
US low-cost and network airlines prefer high-density routes, whereas regional
carriers mainly serve thin routes.
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6. Results

What are the costs of ignoring the competitiveness of the transportation sector?
And what would happen to the distribution of economic activity if the transporta-
tion sector were to become more competitive? To shed light on these issues, I will
run here two experiments, fixing in both cases the actual U.S. network for flight
itineraries.

In the first experiment, I hold the number of carriers on each route at its
observed level and switch firm conduct from Cournot oligopoly to the Bertrand
benchmark. Since firm conduct is truthfully endogenous and based on market
conditions, this exercise should not be interpreted as a counterfactual. Rather, it
serves as a theoretical comparison to illustrate the possible implied distortions
when firm selection across routes is not considered. To make these distortions
more transparent, I eliminate entry barriers by setting Frd = 0 ∀ rd, thus allowing
for free mobility in the Bertrand case.

On the other hand inmy second experiment, I will follow the Cournot structure
developed in Section 4 throughout the observed U.S. network, but I will allow for
a 25% decrease in entry costs in all the active routes in the data. Given the existing
cost structure, this will allowme to isolate how easier entry conditions for carriers
will affect the equilibrium sectoral allocations.

To generalize the notion of distance presented in the simple model in Section
3, I will define two quantities: outward and inward market access, respectivelyΦO

r
andΦI

r

ΦO
r =

⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎣

∑
d
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States with higher outward market access are those for whose residents it is easier
to visit other regions. Conversely, states with higher inward market access are
those that can be reached more easily by consumers.

6.1. Comparison across conducts

Figure 6 presents the results of the first experiment. As expected, pricing to
marginal costs predicts a lower number of non-traveling individuals through-
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out the range of amenity values (Panel 6A). However, the distribution of visitors
changes across space. Indeed, more/fewer consumers will travel to lower/higher
amenity destinations (Panel 6B). Indeed, we reasonably expect more competi-
tors to be in routes toward high amenity destinations, leading to relatively easier
accessibility towards them. This feature is preserved in the Cournot case.

FIGURE 6: Visitor Flows

A. Stayers B. Visitors

Notes: Panels 6A and 6B plot LOWESS curves of stayers and visitors against amenity values. Light
blue lines show the marginal-cost pricing scenario, while orange lines show the Cournot scenario.

Figure 7A shows how the shifts in these flows translate to different local spe-
cialization patterns. Indeed, low amenity destination, which enjoy more visitors
and less stayers in the Bertrand case, are also characterized by a higher observed
labor share in the non-tradable sector.

This intuition can be also expressed in terms of howdifferently the two conduct
types distribute market access measures across space. Specifically, Panels 7B and
7C highlight that the Bertrand case allocates a larger fraction of workers to non-
tradables especially where both inward and outward access expand the most.
Moreover, the inward market access appears to be a much stronger predictor
of this difference, indicating that differences in visitor demand, driven by the
observed sorting of transportation companies in the Cournot setting, drive the
wedge between these two scenarios.
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FIGURE 7: Allocation of Non-Tradable Workers

A. Amenities

B. Inward MA - Adj R2=0.68 C. Outward MA - Adj R2=0.18

Notes: Panel 7A plots the LOWESS curve of the share of non-tradable labor against amenity. The
light blue line shows the marginal-cost pricing scenario, while the orange line shows the Cournot
scenario. Panels 7B and 7C display linear fits of the log difference in the non-tradable share
against the log difference in market access measures between the Bertrand and Cournot settings.

6.2. Counterfactual fall in entry costs

Moving to a more policy-oriented setting, let us now suppose that entry costs
are cut by 25%. In such a case, Figure 8A shows that the count of non-travelers
falls more steeply as amenity rises. This occurs because in high-amenity states,
lower entry costs broaden the choice set of residents, who preferred the local
non-tradable goods without the cost reduction.

24



FIGURE 8: Visitor Flows

A. Stayers B. Visitors

Notes: Panels 8A and 8B plot LOWESS curves of stayers and visitors against amenity. Orange lines
show the baseline scenario, while light blue lines show the scenario featuring a 25% reduction in
all entry costs.

Similarly, Figure 8B illustrates that visitor flows are slightly lower for low
amenity states and rise at an increasing rate in the amenity level. These two facts,
lead to a nuanced shift in specialization, depicted in Figure 9A. Indeed, lower
amenity states show a higher share of non-tradable workers in this counterfactual
scenario. Figures 9B and 9C help us reconcile this pattern by showing that low
amenity states mostly enjoy a lower increase in inward market access than their
high amenity counterparts. However, they also experience a lower increase (if not
a decrease) in outward market access. While these two channels seem to balance
out on the upper tail of the amenity distribution, the fall in outward market access
seems to prevail on the lower tail, and to increase the demand for the non-tradable
good.

While these results are still consistent with the price gradient interpretation
of Section 3, where there was only one residence and several destinations and
distance was symmetric, two caveat should be noted. Firstly, by fixing the network,
and thus impeding new routes from opening, the inward market access channel is
likely to be mitigated. Indeed, these results might still be in line with a narrative
where the visitor demand channel occurs through the addition of new routes,
rather than through the expansion of capacity on the existing ones. This could
also put into perspective the size of the effect coming from outward market access.
Furthermore, the inclusion of economies of density is likely to further enhance
such a channel. Indeed, expanding capacity on a segment should in principle
benefit all itineraries that may make use of it.
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FIGURE 9: Allocation of Non-Tradable Workers

A. Amenities

B. Inward MA - Adj. R2=0.01 C. Outward MA - Adj. R2=0.19

Notes: Panel 9A plots the LOWESS curve of the share of non-tradable labor against amenity values.
The orange lines shows the baseline scenario, while the light blue line shows the scenario
featuring a 25% reduction in all entry costs. Panels 9B and 9C display linear fits of the log
difference in the non-tradable share against the log difference in market access between the
counterfactual and the baseline scenario.

Nonetheless, these findings suggest that the visitor-demand-driven effect fa-
voring non-tradables may not be strong enough to drive changes in employment
shares only through changes in capacity. Specifically, if more consumers travel
to high-amenity locations, residents in those areas are also more likely to travel
elsewhere, mitigating the impact on local non-tradables. This finding underscores
the importance of accounting for general equilibrium effects when evaluating the
consequences of reduced airline concentration—similar to how such effects are
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considered in infrastructure improvements. Therefore, studies such as Brueckner
(2003), Sheard (2014), and Lakew and Bilotkach (2018) should be interpreted as
either relying on the addition of new connections or richer mechanisms involving
the structure of the airline network.

7. Next Steps

How competitiveness in transportation actively shapes the distribution of eco-
nomic activity is an area of active research. The previous section highlighted the
potential distortions that arise when this aspect is omitted and provided an initial
glimpse at how increased competition may influence patterns of specialization.
To further evaluate the role of visitor demand, a natural next step is to restrict
consumer choice to destination only. This will help assess the extent to which free
mobility may be acting as an attenuating force.

Then, incorporating network structure and allowing for the endogenous for-
mation of new routes would bring the model closer to real-world airline dynamics.
In the current framework, itineraries are treated as disjoint. Yet, increased ca-
pacity on one segment will likely impact several itineraries. Further, the use of
a finer geographic resolution could support more targeted interventions at key
hubs, rather than uniform policy changes. Following the insights of Chiovelli,
Michalopoulos and Papaioannou (Forthcoming), uniform interventions across
routes may incur costs that outweigh their welfare benefits. Instead, more local-
ized policies focused on central hubs may achieve comparable welfare gains at
lower cost. This approach could also be contrasted with route-level subsidies, such
as those in the Essential Air Service (EAS) program, which remains an area of
ongoing policy discussion (Drukker et al. 2023).

Finally, a crucial step for future work is to estimate (a subset of) the currently
calibrated parameters, in order to better capture and quantify these mechanisms.
One promising direction is offered by Breinlich et al. (2020), who develop a strategy
to identify gravity-model parameters by leveraging information on firms’ market
shares as well as supply and demand elasticities.
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8. Conclusion

This work explores how changes in concentration in the transportation sector
affect the distribution of economic activity, and the costs of ignoring competition
in this setting. I tackle this question in a static discrete choice model where an
oligopoly of transportation companies choose their capacity, while consumers
decide where to live, what region to visit, and how to allocate their budget across
tradable goods, non-tradable goods, and travel costs.

Focusing on US inter-state flights I show that for a fixed network, a decrease in
concentration in the transportation sector affects the equilibrium distribution of
the non-tradable sector via the net effect of inward and outward market access. At
the same time, higher-amenity regions enjoy both of an increasing the number of
visitors and of a larger range of affordable destinations for their residents.

Beyond these findings, I see this work as offering some insights to a broader pol-
icy debate: regulating transportation is not only about the volume of flows, but also
about their direction, and their local economic consequences.
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Appendix A. Proof of Existence

The equilibrium equations can be rewritten as follows

Lr = ∑
d
Vrd

LNTr =
αNT
wr
∑
d

Aρr (PNTr )−ρ

P
1−ρ
dr

(wd − P
V
dr)Vdr

wr =
αT
LTr
∑
d

(PTr τrd)−σ

P1−σr
(wd − P

V
dr)Vdr

PNTr = wr(LNTr )1−α

PTr =
wr
ATr

Vrd =
⎛

⎝

wr − PVrd
P
αT
r P

αNT
rd

⎞

⎠

θ ⎡
⎢
⎢
⎢
⎢
⎢
⎣

∑
r′d′

⎛

⎝

wr′ − PVr′d′
P
αT
r′ P

αNT
r′d′

⎞

⎠

θ⎤
⎥
⎥
⎥
⎥
⎥
⎦

−1

Krd =
(PVrd − c)Vrd

F
r ≠ d

PVrd =
1

1 +Krdθ(1 − Vrd)
wr +

Krdθ(1 − Vrd)
1 +Krdθ(1 − Vrd)

c r ≠ d

Then, one can define an operator F : R4D+D2+ ×Θ→ R4D+D
2

+

z = F(z) , z = (L,LNT,w,PNT,PT,V,K,PV)

where Θ is the space of parameters (σ,ρ,θ,α,αT ,αNT) and exogenous vari-
ables (ATr ,Ar,τrd, c,Frd), that are all assumed to be positive and different than
zero. F(⋅) is a self-map, mapping a convex and compact set to itself. Moreover, the
operator F is continuous, since Fi is a continuous function ∀i. Then, by Brower’s
theorem, there exists a fixed point z∗, implying that an equilibrium exists.
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Appendix B. Model Inversion

B.1. Simulation Analysis

B.1.1. Tradable Sector Productivities

Starting from

∑
d
XTdr = αT

∑d (τdr
wd
ATd
)
1−σ
(wr − PVrd)Vrd

∑d′ (τd′r
wd′
ATd′
)

1−σ

let us define

br = ∑
d
XTdr

Tdr = (τdrwd)
1−σ

zd =
⎛

⎝

1
ATd

⎞

⎠

1−σ

to rewrite the previous equation as

br = αT
∑d Tdr(wr − PVrd)Vrdzd

∑d′ Td′rz′d

that allows us to get

zr =
∑d′≠r zd′Td′r [αT(wr − PVrd′)Vrd′ − br]

br −αTwrVrr

This implies that we can set up the following linear system

z =Mz , Mrd =

⎧⎪⎪⎪
⎨
⎪⎪⎪⎩

0 r = d
Tdr[αT(wr−P

V
rd)Vrd−br]

br−αTwrVrr
r ≠ d
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from that we can retrieve productivities by

ATr = z
1

σ−1
r

Given the linearity of the system, this implies that there exists a unique set of
productivities that can be retrieved from the data. However, since levels are not
identified, we normalize productivities by dividing them by the Alabama’s one.

B.1.2. Amenities

Starting from

∑
d
XNTrd = αNT∑

d

Aρd(wd(L
NT
d )

α)1−ρ(wr − PVrd)

[(Ar)ρ(wr(LNTr )α)1−ρ + (Ad)ρ(wd(LNTd )
α)1−ρ]

Let us define

br = ∑
d
XNTrd

Zrd = (wr − P
V
rd)Vrd

λd = A
ρ
d [wd(L

NT
d )

α]
1−ρ

and rewrite
br = αNT∑

d

λd
λr + λd

Zrd

Then,

λr =
αNT
br
∑
d

λrλd
λr + λd

Zrd

This is a fixed point problem that can be efficiently solved with the Anderson ac-
celeration method. From the obtained solution, it is possible to back up amenities
as

Ar =
λ
1
ρ
r

[wd(LNTd )
α]

1−ρ
ρ

Finally, since levels are not identified, we normalize amenities by dividing them
by the Alabama’s one.
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