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Technical Appendix

APPENDIX A: THEORETICAL SETUP

In foreign destination -/, the consumers’ preference structure represented
by a C.E.S utility function implies a total market demand for products
produced locally and abroad:

Q_i ®i,ma= pw,/',m,a e R_/ : (@b
where super-index -/ identifies the final destination market, while sub-index
o identifies a product’s variety. Sub-index / identifies the country where
variety wis produced. Sub-index m identifies the municipality where variety
is produced and sub-index a identifies the exit node that is used when
exporting cargo o to foreign destination -/. In the context of this study, sub-
index may either be a port, an airport, or a customs facility.

Since P, m.a ¢~ accounts for the price paid by consumers in market
-i, -0, -in equation (a.l) corresponds to the consumer’s price elasticity of
demand, with o, > 1. For general purposes, in our empirical setup we allow
the estimates of o_ to vary across the primary and manufactured products
economic sectors.

As expressed in equation (a.2), the price paid by consumers in market
-/ is equal to the sum of the price set by a foreign producer at factory gate
Pw,i.m and the shipping cost of exporting a unit of good w, which is given
by Wofeim.a /. As such:

Cc,—_ —i
Paw,i,m,a = Poim T Wolwim,a (a.2)

Per-unit shipping cost is determined by multiplying the per-unit
cargo weight w,_ and the product-specific cargo shipping price a),/',m,a_i
that is set in units of cargo weight (US$ per pound or US$ per kilogram). In
addition, R in equation (1) corresponds to the consumers’ real income as

—i =i
—-i W L
R ——5_/. )
with w” being the wage, L~ the market size, and p-/ the price index in
foreign market -/.
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Equations (1) and (2) imply that a producer’s product export revenue

. . . T-o. o, :
—i _ c—i i _ s i
r w,i,m,a— low,i,m,a Q w,i,m,a— Iow,i,m [1 + tw/ m,a :| R (a.3)

where t “isa product-specific ad valorem transport cost that is given

w,i,m,a
by the ratio of the total cost of shipping product o from origin i, m through

port a, to foreign destination -/ -7, ; ,, . '~ to a product’s price at factory
gate -p,, - In other words,

t, -i_ fwim,a ” (a.4),

pa),i,m

provided that the total shipment cost is equal to the cost of three routes:

from the factory gate to local exit node f from local exit node to foreign

wima’

destination port £, ! and from foreign destination port to foreign-local

CD/ a
final destination £, 4 = As such, it easy to realize that

foima '=F +F, T4

wima wima " 'wia od

which implies that one can re-express an exporter’s revenue—equation
(a.3)—as:

—i -0,

_ —i —i —i
r w,i,ma~ loa),i,m [1 + ta)/ m.,a Z-w,i,a +tw,d ] R (@.5)
—i i
mf P Wl - ow.f
- i,m,a —i ia —i_ ,d
with ., o= Aoia =———andt,, '=—"2—
,/,m pa),i,m 'Ow,i,m

By adding equation (a.5) across local exit nodes, one arrives at a
municipality’s total export revenue of product o as being:

X - (a.6)

—i_
wli,m Za rw,i,m,a

Similarly, by adding equation (a.6) across varieties , one obtains that
a municipality’s total export revenue is:

=2p2al, i,m,a - @7

By adding equation (a.7) across a country’s municipalities m, one
obtains that a country’s total export revenue is:

=%, Zcoza Twim,a - (a.8)
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APPENDIX B: ESTIMATION STRATEGY

Appendix B1. Estimation of Price Elasticity of Demand

As the derivation of the partial equilibrium trade model in Appendix A
is completely valid for any period t, taking logarithm to equation (a.3)
implies that at any time ¢, a municipality’s logarithm of a product’s export
revenue is:

i

Fwima= (- O's)low,i,m,t‘
-i -/ S—i
=0 [+t mat + it HHoge |+ R (b11)
. ~_ _ —i ~ _ S—1 —i
with r w,i,mat— Inr w,i,m,at 'pw,i,m,t =In pto,i,m,l’ ’ and Rt' =In Rl’ .

Provided that
In |:1 ttoimat ttojat todt ]

< i i
In |:1 + ta),i,m,a,t + tw,/',a,t :| +In [tw,d,t :| ’

one can re-express equation (b.1) as:

=—i

r m,i,m,a,t= (1 - O-s ) 150),/,m,t - o-s /n [1 + ta),i,m,a,t + tm,i,a,t 4]

—o,In[t,.. " ]+R; . (b1.2)

on the condition that (1 - 6)P,,, .
a product C, a municipality D_, and a year fixed effect C, and given
that o, /”[tw,d,t_i]JfF:’;i corresponds to a country of destination-specific
parameter that is also proxy, a product V , a country D7, an exit node D,

and a year fixed effect V,. Thus, one obtains:

in equation (b1.2) can be proxied by

7 ~0,In[1+t,, i+t 00 |+D,+ D, +D,+D7 +D,. (b1.3)

m,i,m,a,tz
with D = C + V. Thus our estimation equation is:

F_i wimat™ ﬂo * ﬁ1 In [1 * tw,i,m,a,t + ta),i,a,t _i]

+A.D,+A,D, +AD,+N D' +AD,+¢,, ., (bl4)

where B, is the regression constant, ;=1-0;,and A/, A,,A,, A", and A,
are the set of coefficients linked to the product, municipality, exit node,
country of destination, and year fixed effects. As derived, B1 constitutes
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our key estimated parameter as it lets us infer the price elasticity of demand
-o,, which is key to the quantification of the policy scenarios analyzed.
In connection with the constructed data, one should take into account

that local transport cost ¢, . and international transport cost ¢, ., ™ are
given by _
=/
t Wwf m,a,t WwQa),i,m,a,t f;',m,a,t
wi,mat — ]
MCoimyt pa),i,m,tow,i,m,a,t
and y
t —i_ Wa)Qco,/',m,a t f/ a, t
wiat —i

pw,i,m,tow,/,m,a,t

Appendix B2. Estimation: Transport cost Elasticity of the Number of
Exported Varieties

Transport costs may shape a region’s export market participation
throughout the export product scope. In this regard, we extended our
results on a municipality’s export performance by examining whether total
transport costs also affect a municipality’s export product scope. Provided
Yad im.at that corresponds to the logarithm of a municipality’s product
export scope to country -/, we proceeded to relate the number of exported
products with the costs of cargo shipping by estimating the following
reduced form equation:

N im,at= ao+a1/n[ F/,m,a,t_l]'
+ AyDpy + AyDy + A ;D7 + KiDy + &y o (b2.1)

where a municipality’s product scope was counted at the 6- and 8-digit
levels of the Harmonized System code. Our baseline specification in
equation (b.2.1) included a set of municipality, exit node, destination, and
year fixed effects—D,,,D,,D0; and D —that control for non-observable
variables that have an effect on a municipality’s export product scope. As
reported in section D, ¢ is expected to be negative.

Appendix B3. Estimation: Probability of Entering into Exporting
The effect of regional transport costs on a municipality’s probability of
exporting was modeled using a linear probability model where

(/d ex,o

/mat

Df. (b31)
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with F,‘m’alt ~ being the average total transport costs of shipping products
from origin municipality m. For the years when a municipality does not
export, we replaced the non-observable ad valorem transport cost ;. ..~
for the maximum value of that of the state where the municipality is
geographically located. The reason for making this replacement relies
on the concept that when a municipality does not export, it is because
transport costs may be too high; which in this case corresponds to when
transport costs are highest. In addition, our baseline specification in equation
(b.3.1) includes a set of municipality, exit node, destination, and year fixed
effects— D,,,,D,,0, and D™’ —that control for non-observable variables that
have an effect on a municipality’s self-selection into exporting. As reported

in section D, 7, is expected to be negative.
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APPENDIX C: TRANSPORT COSTS

As explained in Appendix A, total transport costs are structured using the
shipping cost of moving cargo throughout the following transportation
segments: i) transport cost from origin to local exit node, ii) local exit node
to foreign destination node, and iii) from foreign arrival node to final local
foreign destination. Data availability for the PA enabled us to proxy the
cost of international cargo shipping in (ii) and (iii) by using the information
on international cargo shipping costs extracted from the ALADI database.
Transport costs in the form of local transport costs were constructed
following a four-step calculation process:

First, from the custom level datasets we identified the potential universe
of local exit nodes and we georeferenced them into a country’s local
transportation network. Chile is the only country where one can identify
an exit node as a port or an airport—in the cases of Colombia, Mexico,
and Peru, a local exit node refers to the customs facility through which a
product exited the country.

Second, we used the universe list of the municipalities in which exporters
are located and we mapped these onto the corresponding georeferenced
local road network.

For Chile, we were able to map 335 municipalities (comunas) onto
93 export nodes—airports, ports, and borders. We were able to map 1080
municipalities to 51 export nodes in Colombia; 2457 municipalities to 94
export nodes in Mexico; and 1838 municipalities to 25 export nodes in Peru;
these export nodes were customs facilities in all three cases.

Third, as in Combes and Lafourcade (2005), we used each country’s
transportation survey in combination with the categorization of a shipper’s
input types to calculate a distance— Cd,rt —and a time—Ctyr—coefficient for
each country and for each sample year. These two coefficients allowed us to
use ArcGIS' to calculate the transport cost of shipping a ton of cargo along
all the potential combinations of origin and local exit nodes—CPT As

ima.nt

proposed by the authors,

CPT. =C, *D +C T (ch

im,a,nt - dr im,a,nt tr ima,nt
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where Can, and C, are the country-year-specific distance and time
components. D,ma,r‘t is the physical distance of the road segment and T

im,a,nt

corresponds to the effective travel time which we obtained by assuming
that a truck covers distance D,

im,a,nt

of a given road segment at the segment’s

legal speed limit LS, ~ .Hence
T _ Di,m,a,r,t
i,m,a,r,t — LS .
i,m,a,r,t

Both D

Lm,a,nt

the georeferenced road segment data included in the GIS road-map files.

and LS.

ima,nt

are parameters that are given by

Clearly, calculations of Cy4 and C, vary by country, as market-specific
regulations on the number of hours that cargo workers are allowed to work
and market regulations around truck types affect the overall estimates of
the distance and time coefficients.?

In sum, these market-specific characteristics allowed us to obtain
distance and time coefficients that are country specific. While the distance
parameter Cd,r( seems to be more important in Chile, Colombia, and Mexico,
in the case of Peru the time parameter Ct,r is more important as wages
represent a higher share of a carrier’s total cost composition.

Fourth, once we had calculated all CPT.

imart’

route on the assumption that cargo carriers will only chose to move cargo

we identified the optimal cargo
using the least costly cargo route. Hence,

CPT, .= min [CPT,

imalt’ "

CPT ]

ima,R.t

(c.2).

In the context of our model, CPT.

im,at

in equation c.2 corresponds to

oima’

2 In this regard, we
assume that each truck

is allowed to operate

288 hours per month.
Since cargo fleets vary
from country to country,
we allowed the distance
and time coefficients to
reflect the effect of truck
type as measured by
capacity. For example, for
Colombia, we weighted
truck capacities C2, C3,
and C4—9, 16, and 34 tons,
respectively—by using
cargo fleet composition
weights of 82%, 5%, and 13%
respectively.
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TABLE C1/
Determinants of Chile 2012 Colombia 2012 Mexico 2011 Peru 2012
Distance and_Time USD per USD per USD per USD per
Components in the km per km per km per km per
PA, 2012 ton  Weight ton  Weight ton  Weight ton  Weight

(1) Distance-related costs
Fuel and 0.041 576% 0274 731%  0.013 454%  0.060 37.2%
lubricants

Maintenance ~ 0.016 226%  0.042 11.3%  0.004 13.9%  0.005 3.0%
and repairs

Operational ~ 0.009  12.9%  0.047  126% 0.007 239% 0.036  22.2%

factors

(2) Time-related costs
Wages 0003  48% 0005  13% 0002  86% 0030  189%
Licencesand 0000 02% 0000  00% 0000  06% 0005  31%
taxes

Depreciation 0001 15% 0005  12% 0002  64% 0013  80%
Fixed | 0000  04% 0002  04% 0000  13% 0012  7.8%
operational

factors

med 0066  93% 0363  97% 0024  83% 0100  62%
@ct 0005 7% 0011 3% 0005  17% 0060  38%
Totalcostper 0071  100% 0375  100% 0029  100% 0160  100%
km per ton

Source: Authors’ own calculations.

Note: For Chile, we used the “Encuesta de Servicio de Transporte de Carga” [Survey of Cargo
Transportation Services] provided by the National Statistics Institute (INE) to compute the distance-
and time-related coefficients for 2006 to 2012. For the case of Colombia, the data was provided

by the Ministry of Transportation (2004-2014). For Mexico, we used the “Encuesta Anual de
Transportes” [Annual Transportation Survey] (2006-2012) carried out by the National Institute of
Statistics, Geography, and Information Processing (INEGI) plus the aggregated reports that contain
information related to the fixed assets and depreciation missing from these surveys. For Peru, we
used data provided by the Advanced Logistics Group (2001-2012).
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TECHNICAL APPENDIX

TABLE D5/
Dependent variable: Panel A: HS 8-digit level Panel B: HS 6-digit level Transport costs and
Number of products in ..
t (In) 1) 2) (3) (4 Municipal Product
Ad-valorem total -1.897 -3.070 -2.172 -3.553 ExPort Scope
transport cost in t (In)

Ad-valorem total -0.215 -0.492 -0.214 -0.487
transport cost in t (In)
‘Colombia (0168) (0223 (0167) | (0.227y*
‘Resquaed 0951 0984 0958 0950
Observations 2098 298 298 208
Advaloremtotal - 1401 1561 -1329 . 1495
transport cost in t (In)
‘Mexico (3% (0393 (0309 (037"
‘Resquaed 0878 0929 0877 098
Observatons 2450 2450 | 2450 2450
Advaloremtotal - 0738 0819 0746 - 088
transport cost in t (In)
Peru o Ae4 03197 (0164 (0.320)*
‘Resquaed 0865 0929 0867 0931
Observaions 153 1563 1563 1563
Municipaliy fixed effect Yes¢.¢  No Yes  No
Country fixed effect ) Y.  No Yes No
Yearfixed effect ) Yest¢ No Yes. No
Municipality/year fied ~ No Yes. No Yes
effect
Countrylyear fixed effect ~~~ No Yes No Yes

Source: Authors’ own estimates.

Note: Mexico is the only case where sample data is only for the period of 2007-2011. In the case of
Chile, Colombia, and Peru, data is for 2007-2012. Estimates correspond to reduced form equation as
proposed in equation (b2.1). Columns (1), (2), (5), and (6) were estimated by specifying the product
scope to be calculated at the 8-digit level of the Harmonized System code.

Clustered standard errors by municipality in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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TECHNICAL APPENDIX

APPENDIX E: SELECTED PROJECTS

The status of projects is classified according to the following categories:
i. under study: this refers to projects for which pre-feasibility and feasibility
analyses are being performed prior to the bidding process; ii. pre-bidding:
refers to projects for which no further studies are being undertaken but that
have not yet published a bid call; iii. bidding process: there is an open bid for
at least part of the project; iv. bid concluded: the project has been allotted
but construction has not started yet; v. implementation: construction is
already underway; vi. concluded: construction has finished.

Expected % Investment

Road Projects increase in speed (millions of US$) Status
Antofagastaregion freeway 29% 317 Implementation
Alternative routes into lquique - 29% 26 Implementation
Highway R5 Caldera Chafiaral 29% 250 Under study
Highway RS North Concession, La 2% 32 Implementation

Serena-Vallenar section
LaSerena-Coquimbo highway 29% 3B Under study
Expansion of El Melon tunnel | New 120 | Bidding process
Northern route into Valparaisovia | New 0 Under study

Cabriteria

Northern and southern roads out of 26% 55 Implementation
Santiago via R5
'Road link between highways Ré8and 29% 108 Under study
R78
Improvement o highway R68 29% 200 Under study
Meliila Ruta de la Fruta highway 5% 8 Bidding process
Improvements to Ruta de la Fruta 29% 40 | Bidding process
highway
Highway R160, Coronel-Tres Pinos 29% 330 Implementation
section
Concepcion-Cabrero freeway 29% 30 Implementation
Industrial bridge over the Bio Bio River | New 190 Bidding process
'Road into port of Panul, portof San | New 29 Under study

Antonio

(continued on next page)

TABLE E1/

Projects in Chile



TABLE E1/
Projects in Chile
(continued)

INFRASTRUCTURE AND EXPORT PERFORMANCE IN THE PACIFIC ALLIANCE

Expected % Investment
Road Projects increase in speed (millions of US$) Status
Continuation of the San Rafael-Vila 5% 35 Implementation
Prat-Lolol highway, Hualafie Lolol
section
‘San Femando-Santa Cruz highway ~ 29% 298 Under study
Improvements to the Nahuelbuta ~~~~ 20% 243 Under study
highway
Rutade laMadera highway ~ 25% - 1w Bidding process
Cuesta las Chilcas highway ~~~~~~ 26% B Implementation
Rutas del Loa highway 5% 281 | Bid concluded
Exclusiveroad into the port of Aica ~~~~~~ 26% 4 | NA.
Improvements to northern highwayR5 ~~~~ 20% 850 | NA.
in Antofagasta, Iquique, and Arica
Highway R160 between portof San ~ 26% 6 Under study
Vicente and the port-to-port highway
Truck bypass through Puerto Coronel, ~~~ 26% 300 NA
El Patagual, Hualqui, Copiulemu, Roa,
and Lirquén
Altemate route to highwayR68 ~~ 26% 200 Under study
Freeway through Puchuncavi, ~ 20% 350 | NA.
Ventanas, Con Cén, Vifia del Mar via
highways R68 and RF30E.
Improvements to roads into the portof 6% 0 NA.
Ventanas
New bridge over the River Maipo, | New 0 Under study
WAy RS
Expected % Investment
Port Projects increase in speed (millions of US$) Status
Newterminal 2 and EPV breakwaterat 0% 30 Bid concluded
the port of Valparaiso
Expansonofsteno.3 ~ 40% 60 | Bid concluded
Newwharf, coastal terminal, and ~~~ 22% 3% Implementation
breakwater
Large-scale port in the central region ~~~~~ 40% 2 | NA.
Invitation for bids for Terminal 1~~~ 40% 30010450  Bidding process
Invitation for bids for Terminal 1~ 40% 60 Bidding process
Outer harbor of Aica ~~~~~~~~ 56% 8 NA
Antofagastaintemationalland port 8% 45 Understudy
Expected % Investment
Logistics Projects increase in speed (millions of US$) Status
New truck park in the Placillasector 0% 2 NA.
New container transfer stationand ~~~~ 20% a NA.

container parking lot in the Bio Bio
region



TECHNICAL APPENDIX

. TABLE E2/
. . Expec?ed % !n_vestment Projects in
Road Projects increase in speed  (millions of US$) Status .
---------------------------------------------------------------- Colombia
Road infrastructure for two-lane 38% 25 Implementation
highways (Ruta del Sol I, Wl and M)
Road infrastructure for two-lane 26% 518 Bidding process
_highway, Conexion Norte project
Conexidn Pacifico 1 freeway road 26% 1,025.6 Bidding process
concessions for Conexion Pacifico
i andfreeways
Conexion Pacifico 2 freeway 23% 507.5 Bidding process
(Autopistas parala Prosperidad)
Conexion Pacifico 3 freeway 23% 640 Bidding process
(Autopistas para la Prosperidad)
_RioMagdalena ffreeway 8% ] 11493 Bidding process
_RioMagdalena 2 freeway 2% 71225 Bidding process
AutopistaalMar 1 freeway 8% 8094 Bidding process
Autopistaal Mar 2 freeway 8% 84175 . Bidding process
Santander de Quilichao—Popayan 23% 647.5 Under study
Wy
Rumichaca-Pasto, group 2, 33% 798.6 Implementation
center-west
Caracas—Bogota—Buenaventura / 26% 653.19 Implementation
Quito IRSAANDO7
Cojgmarca LaPalla X% 745 .. Implementation
_Second lane lbagué-Cajamarca X% s ] Implementation
Improvements to Buga- 26% 324 Implementation
B e
Mulalé-Loboguerrero and Cali- 26% 793.2 Pre-bidding
_Dagua-loboguermero
_Second lane Buga—Buenaventura X% 12 Implementation
Section of road between Facatativa 38% 756 Bidding process
andVilleta.
Section of road between Villeta 38% 609.7 Bidding process
O ON, e eeeemeeeeeeemeeeeeeeme
Section of road between Manizales 26% 787.8 Bidding process
B
Bogota-Cucuta highway (IIRSA 26% 1,559 Implementation
AN
Section of road between Puerto 26% 751.5 Bidding process
Triunfo and Santuario (second
) e
Section of road between Medellin 26% 340.5 Bidding process

and Santuario (third lane)

(continued on next page)



INFRASTRUCTURE AND EXPORT PERFORMANCE IN THE PACIFIC ALLIANCE

TABLE E2/ - v | -
j i xpected % nvestmen

Pg:,jli;:sbli: Road Projects increase in speed  (millions of US$) Status

(continued) Section of road between Santafé 23% 137.2 Bidding process

de Antioquia and Cafiasgordas
(second lane)

Section of road between 26% 863.3 Bidding process
Barrancabermeja and
Bucaramanga (second lane)

Section of road between Villanueva 26% 218.5 Bidding process
and Cuestecitas (second lane) e
Cartagena-Barranquilla highway 26% 647.5 Bidding process

and Prosperidad del Atlantico

oAy e
Girardot-Honda-Puerto Salgar  26% 5405 Bidconcluded
Western Cundinamarca beltway, 26% 430.5 Bid concluded

Group 3: Center-west

Expected %  Investment (millions

Port Projects increase in speed of US$) Status
Portof Buenaventura 29% 28 Implementation
Portof Tumaco IRSAAMA59 ~ 23% - 127 Implementation
Portof Barranquila 2014 2% 195  Implementation
investments

Portof Turbo 2014 investments ~~~ 20% 140 Implementation
Ports of Ciénaga (Carboneros, ~~~~ 20% ! 560  Implementation
Nuevo, and Drummond), Cerrejon,

Dibulla.

Portof Santa Marta 2014 20% 72 Implementation
nvestments ..

Expected %  Investment (millions

Logistics Projects increase in speed of US$) Status
*Logistic activity zone for the portof 2% 150 Under study

Buenaventura



TECHNICAL APPENDIX

Expected ° Investment TABLE E3/
xpected % nvestmen . . .
Road Projects increase in speed  (millions of US$) Status Projects in Mexico
Mostabetway Bk ol Implementation
San Cristobal de las Casas— 33% 19.6 Concluded
OO I oo
Expansion of Guadalajara- 33% 40.2 Implementation
Manzanilo freswayto6lanes .
_Pachuca-Huejuta %% 204 Implementation
miquipanbettway B &1 Under study
Jala—Puerto Vallarta and Puerto New 61.9 Implementation
e Ny e
Jiquilpan—-Guadalajara, Tizapan 33% 51.0 Bidding process
_ElAto-Jocotepecsecton
Ztacuaro-ValledeBravo %% Under study _
Ilahuacabeltway %% Prebding
México-Toluca federal highway, 33% 270.8 Implementation
La Marquesa-Paseo Tollocan
O e
Overpass over the México— New 271 Implementation
B A
E.C.F. (Cuernavaca-Acapulco- 33% 13 Implementation
Autopista Siglo XXI freeway),
Colonia la Unién-La Lagunilla
section, Delegacion Mariano
Jala-Compostela-Bahia de 35% 1,005.8 Implementation
Banderasfreeway
Tampico—Ciudad Victoria-Border 35% Implementation
Wihthestate of Nuevo Ledn
Oaxaca-ftsmohighway %% 693 . Implementation
Oaxaca-Puerto Escondido- 33% 217.6 Implementation
Huatulco, La Y-Barranca
Larga-Ventanilla and Puerto
Escondido—-Pochutla-Huatulco
s
Construction of an overpass over New N.A.
the México-Veracruz freeway,
Planta VW-Estadio Cuauhtémoc
SeON
La Galarza-Amatitlanes beltway, 33% 5.3 N.A.
which connects with the highway
MoCuautta Morelos
Tulum and Solidaridad 35% N.A.
infrastructure Tulum beltway
O e
_Ciuded Obregénbeltway %% 124 Implementation
Ciudad de Apizaco northwestern 33% 139.8 N.A
beltway

(continued on next page)



INFRASTRUCTURE AND EXPORT PERFORMANCE IN THE PACIFIC ALLIANCE

TABLE E3/
Projects in Mexico . _ Expected % Investment

(continued) . readProects . increase in speed __(millions of US$) _ Status
Construction of the Cardel-Poza 33% 55.7 Implementation
Rica highway, first stage
Tuxpan-Tampico highway: % 59 Implementation
Tuxpan-Ozuluama section
Construction of the Orizaba %% 455 NA.
beltway, first stage
Mexicali-San Felipe, El Faro- % e Concluded
San Felipe section
El Chaparral border crossing % 303 NA
Ensenadabeltway ~ New 705 Implementation
‘San Pedro-Cabo SanLucasand 3% 3041 Concluded
Todos los Santos beltway
Chihuahua western beltway ~—~~~~~~ New 55 Concluded
Toluca-Palmillas federal highway % 1890 | NA

MEX 055

Tep

Valles-Tampico highway road ito ‘% 1583 | NA.
Tamuin- road into Panuco

Zacatecas-Saltilo, road into Vila 8% 1600 | NA
de Cos-border Zac. —Coah
Acapulcowesternbeltway ~~~~~ New 2826 Bidding process
Expansion of Mérida-Chetumal ‘% 1288 Implementation
freeway to 4 lanes

Renovation of Tuxtla Gutiéez—- 8 Implementation
Villaflores highway

Vilahermosa northwestern /% 2495 Implementation
beltway

Road into the port of Veracruiz % 587 NA
Atizapén-Atlacomulco highway 8% 5833 Implementation
Tenango-Malinalco-Alpuyeca ‘% 2510 Implementation
highway

NuevoNecaxa-Tihuatlen ~ 38% 6889 Implementation
highway

Acayucan-La Ventosa highway ~~ 38% - 1213 Implementation
‘Santiago Tuxta-Catemaco 3% M6 Implementation
and Cosoleacaque-Jaltipan—

Acayucan

Completionand openingof 3% 2500 Implementation
México-Tuxpan freeway

Manzanilo-Minatitian, Pez Vela~  38% 83 NA.
Jalipa

(continued on next page)



TECHNICAL APPENDIX

Expected % Investment TAB_LE E:_”/ .
Port Projects increase in speed  (millions of US$) Status Projects in Mexico
Natural expansion of the northern 39% 382.8 Implementation (continued)
sectorofthe Portof Veracruz
Development of port 21% 779 Implementation
infrastructure at Laguna de
B
Port of Lazaro Cardenas, 13% Implementation
dredgingand otherworks
Port of Lzaro Cérdenas, 13% 1.0 Implementation
Strategicbonded warehouse e
Port of Lazaro Cardenas, 13% 437 Implementation
Spedialized cartemingl e
Port of Lazaro Cérdenas, 21% 10.4 Implementation
el
Port of Lazaro Cardenas, 13% 50.5 Implementation
Niquefied natural gas terminal
Port of Lazaro Cardenas, coal 13% 158.3 Implementation
Ol e
Port of Manzanillo, specialized 17% Implementation
container terminal L (TEC 1)
Port of Manzanillo (connectivity, 17% 67.3 Implementation
_dredging, and formation of islets)
Port of Manzanillo, multiple use 17% 83.3 Concluded
Ol T M) e eeeeesesseseeseeeeeeeeeeeeeeeeee
Port of Manzanillo, logistic activity 17% 23.6 Concluded
oM AL
Port of Manzanillo, Port of 17% 1,345.0 Under study
JLagunade Puyudan
PortofVeracruz, ZAL 3% i Concluded
Port of Veracruz, expansion of 39% 5,000.0 Implementation
port, Santa Fe rail bypass, and
mew customs facilty
Port of Tuxpan, container 32% 25.0 Implementation
Ol e
Port of Ensenada (improvements 21% Implementation

to and modernization of roads
into the port, expansion of coastal
shopping wharf, dredging)



INFRASTRUCTURE AND EXPORT PERFORMANCE IN THE PACIFIC ALLIANCE

: " B-LE E4/ Expected % Investment
Projects in Peru Road Projects increase in speed (millions of US$) Status

Huaura-Sayan-Chirin-Oyen- %% ! 56054 Implementation
Yanahuanca-Ambo highway

Lima-Canta Unish highway, IIRSA ~ 36% 3483 | Implementation
AMA 72

Nestor GambettaAve. ~ New - 18381 | Implementation-
Construction and improvementsto ~~~~~ New 845 | Under study
Santa Rosa Ave.

Construction and improvementsto~~~~~ New 32374 | Implementation-
southern road into El Callao

Autopista del Sol Highway ~~ 38% 2996 | Implementation-
Road NetworkNo4 ~ 38% 28616 | Implementation
Road NetworkNo5  38% 7505 | Implementation-
Road NetworkNo6 ~ 38% 23186 | Implementation-
‘Southern Panamerican highway ~ 38% - 60 | Implementation-
(Quilca-La Concordia bypass)

IRSANoth  50% 49336 | Implementation
(IRSACenter, Secton2 ~ 36% 100 Implementation
IRSASouth, Secton 1 50% 13595 | Implementation-
IRSASouth, Secfon2  50% 65366 | Implementation-
IRSASouth, Secton3  50% 61645 | Implementation-
IRSASouth, Sectond  50% 64454 | Implementation
IRSASouth, Section5  50% - 19514 Implementation-
Longitudinal de la Sierra highway, ~ 50% Bidding process
section 4, Junin-lca—Apurimac

Longitudinal de la Sierra highway, ~ 50% Pre-bidding
section 5, Urcos-Sicuani-Calapuja—
Puno-llave-Desaguadero

Autopista del Sol: Ancén-Pativiica ~ 38% 7505 | Implementation-
section, [IRSAAND27

Autopista Del Sol: Sullana-Agquas ~~~ 38% 39421 Implementation
Verdes section, IRSAAND28

Autopista Del Sol: Pativilca-Trujilo ~~~~~ 38% 4016 | Implementation-
section, IRSAAND29

Autopista Del Sol: Trujilo-Sullana ~~~~~ 38% 4013 | Implementation-
section, IRSAAND30

Construction of asecond lane for the ~~~~ 38% 342 | Implementation-
Cerro Azul-Ica section, IRSAAND75

‘Southern Panamerican highway, lca-  38% %0 Under study
Chilean border, IRSAAND87

ElReposo-Saramiriza highway (Ruta ~~ 50% 2694 Implementation
Nacional No. 4c), IRSAAMA19

Improvements to the Tingo Maria-  50% - 1025 Implementation

Pucallpa highway, IIRSA AMA26

(continued on next page)
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£ , | TABLE E4/
. _ Expected % Investment Projects in Peru
Road Projects increase in speed (millions of US$) Status .
------------------------------------------------------------------ (continued)
Lima-Ricardo Palma freeway, [IRSA 38% 499 Under study
A
[IRSA Center, Section 3: Cerro de 50% 115.6 Under study
_Pasco-Tingo Maria bypass, AMABA e
Camané-Matarani-llo highway, [IRSA 38% 271 Implementation
O oo e eeeemeeeeeeeeeeeeeemmeeseeeeeeeeeemreeeseeeeeemmmeeeee
_Blanco ArapaRivertunnel  New . 140 o NA
Alternate routes to the Central 50% 370 N.A.
highway (north), Huaral to
ntersection with ighway RPE-aN e
Alternate routes to the Central 50% 420 N.A.
highway (south), San Vicente
R L
_Truck express lane, Ancén El Callao 38% ® o NA
Beltway o New ] 60 Under study
IIRSA Center, Section 2: Ricardo 38% 100 Under study
Palma-La Oroya / La Oroya—
Huancayo, AMAGS
Expected % Investment
Logistics Projects increase in speed (millions of US$) Status
Mineral shipping terminal, Callao port 21% 120.33 Concluded
teminal, RS A AT e
Multipurpose northern terminal, 25% 883.48 Implementation
Callao port terminal, IRSAAMASG
New container terminal-southern 31% 704.84 Implementation
region—Callao port terminal, IRSA
AMA31
Expected % Investment
Port Projects increase in speed (millions of US$) Status
Modernization of the port of Iquitos, 31% 39.55 Under study
JIRSAAMASE
Matarani port terminal Me T Implementation |
Modernization of the port of llo IIRSA 14% 100 Under study

LOC61
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APPENDIX F: SIMULATIONS

For notational purposes, let %Ax represent the percentage change in any
of the transport cost components: from a municipality to an exit node and
from the exit node to foreign country of destination or from foreign port
of arrival to foreign local arrival node. From equation (a.3) it can be seen
that a percentage change in a Municipality’s Product Export Revenue is
determined by the product of three terms: the estimated price elasticity
of demand -6, obtained when estimating equation bl.4, the relative
importance of the transport cost component S , and the percentage
adjustment of the respective transport cost price. In other words:

9 ~i — _A 9
BAr™" i mar=—0s %Sy s * %BAX (M
where S _ may be either equal to
S _ Wmfw,i,m,a,t
w,i,mat — i i1
pw,/',m,t + Ww[fw,i,m,a,t + fw,i,a,t +fa),d,t ]
—i
—i _ Wwfa),/',a,t
wi,at — — i1
Peg,imtt le:fco,i,m,a,t + fw,i,a,t +fa),d,t ]
or
—i _ Wwfw,d,t
wdt —

— 1
pw,/',m,t+Wa)|:fw,i,m,a,t+fw,i,a,t +fco,d,t :|

and %Ax :g—f%; with being any of the three transport costs: f
X

wimat fw,i,a,t

orf ..
By using (d.l.), it becomes clear that the effect of an exogenous

percentage change in x on a region’s exports of product o is:

) —i_ —ig —i
AAXw,/,m,t _za Sw,/',m,a,t %Ar w,i,m,a,t

==02,Suimat  *Sx*%BAX (f2),
where S, ot =/ corresponds to the relative importance of an exit node

within a region’s exports of .
Similarly, the effect of an exogenous percentage change in x on a
region’s total exports is:

A e = D0S T WA e

wf,m,t w,i,m,t

= zwza =0sSwimt - *Swimat _/*Sx,t #%AX (£.3)
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where §
w,i,m,t

exports within a municipality’s total export volume.

corresponds to the relative importance of a product’s

The effect of an exogenous percentage change in x on a country’s
bilateral exports is:

o —i_ —io -
AAX/‘,t _zm Sm,/',t AAX/',m,t

= zm za) Za _o-ssm,/',t - >I‘Sco,/',m,z“ _isw,i,m,a,t - *Sx,t #*%Ax - (f.4)

where S =~/
w,i,m,t

country’s total export volume.

represents the export share of municipality m within a

Finally, the effect of an exogenous percentage change in x on a
country’s total exports is

%AXi;t = 2_,’ Zm Zw Za _Gss—i,i,tsm,i,t -

>l<$(u,/',m,t‘ _Isw,/',m,a,t _i*sx,t *BAX . (f-5)

where S_; ; + represents country’s -i export share within country’s / total
export volume.
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APPENDIX G: REGIONAL GROUPINGS

The regional groupings used in this study are taken from the
WDI. East Asia & Pacific is comprised of American Samoa, Australia,
Brunei, Cambodia, China, Fiji, French Polynesia, Guam, Hong Kong,
Indonesia, Japan, Kiribati, Republic of Korea, Lao, Macao, Malaysia,
Marshall Islands, Micronesia, Mongolia, Myanmar, New Caledonia, New
Zealand, Northern Mariana Islands, Palau, Papua New Guinea, Philippines,
Samoa, Singapore, Solomon Islands, Thailand, Timor-Leste, Tonga, Tuvalu,
Vanuatu, and Vietnam. The European Union is comprised of Austria,
Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Germany,
Estonia, Finland, France, Greece, Hungary, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, the Netherlands, Poland, Portugal, Romania, Slovenia,
Slovakia, Spain, Sweden, and the United Kingdom. Latin America and the
Caribbean is comprised of Antigua & Barbuda, Argentina, Aruba, Bahamas,
Barbados, Belize, Bolivia, Brazil, Cayman Islands, Chile, Colombia, Costa
Rica, Cuba, Dominica, Dominican Republic, Ecuador, El Salvador, French
Guiana, Grenada, Guadeloupe, Guatemala, Guyana, Haiti, Honduras,
Jamaica, Martinique, Mexico, Nicaragua, Panama, Paraguay, Peru, Puerto
Rico, Saint Barthélemy, St. Kitts & Nevis, St. Lucia, St. Vincent & the
Grenadines, Suriname, Trinidad & Tobago, Turks & Caicos Islands, Uruguay,
Virgin Islands, and Venezuela. The Mercosur is comprised of Argentina,
Brazil, Paraguay, Uruguay, and Venezuela. The Pacific Alliance is comprised
of Chile, Colombia, Mexico, and Peru. North America includes Canada and
the United States. Sub-Saharan Africa is comprised of Angola, Benin,
Botswana, Burkina Faso, Burundi, Cabo Verde, Cameroon, Central African
Republic, Chad, Comoros, Congo, Cote d’lvoire, Equatorial Guinea, Eritrea,
Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho,
Liberia, Madagascar, Malawi, Mali, Mauritania, Mauritius, Mozambique,
Namibia, Niger, Nigeria, Rwanda, Sdo Tomé & Principe, Senegal, Seychelles,
Sierra Leone, Somalia, South Africa, South Sudan, Sudan, Swaziland,
Tanzania, Togo, Uganda, Zambia, and Zimbabwe. South Asia is comprised
of Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, and
Sri Lanka. The Middle East and North Africa is comprised of Algeria,
Bahrain, Djibouti, Egypt, Iran, Iraqg, Israel, Jordan, Kuwait, Lebanon, Libya,
Malta, Morocco, Oman, Qatar, Saudi Arabia, Syrian Arab Republic, Tunisia,
United Arab Emirates, West Bank & Gaza, and Yemen.



