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ABSTRACT

While the implementation of the North American Ffeade Agreement (NAFTA) has certainly benefitteditte
in many ways over the past fifteen years, manyaolest to developing efficient logistics operati@til exist. This
paper discusses these major challenges—governmeailiaies and insufficient transportation infrastture—as well
as several minor impediments, and it provides seuggestions for improving organizations’ ability donduct trade
through Mexico.
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INTRODUCTION

The North American Free Trade Agreement (NAFTA) g6lon celebrate its fifteenth anniversary on Jgnia2009. A
subject of contentious debate at the time, mostdvmaw agree that the benefits of the agreemeatvetsole have outweighed
the drawbacks. Even within the first five yearg#®fmplementation, trade among the three counitigeased by 70 percent;
and in particular, trade between Mexico and thetédhBStates increased by 71 percent and trade betwWegico and
Canada grew by 80% (Carrera, 1999). A subsequenttrégund that trade among the three countries kbouim the
first 10 years of implementation and increasechierby 10 percent between 2004 and 2005 (Haved§6)2

For all of the prosperity that NAFTA has clearlybght to the three North American economies, Mexiilb has
many opportunities for improvement. Many of thegpartunities are related to logistics operationkictv facilitate
international trade both with NAFTA partner naticmsd those on other continents. In fact, one sestynated that
improving various aspects of the Mexican logisgstem could generate US$25 billion in cost savi#gsnymous,
2004). Even if these exact estimates are somewltaibuls, many experts acknowledge a large poteh&akfit in
improving the Mexican logistics system. Economi@aopunities for Mexico through international tradee likely to
increase even further in the short term as somerigare companies are rethinking their global sowgaimodel in light
of exorbitant fuel costs (Rohter, 2008). These camigs may naturally look to Mexican suppliers al®wer-cost
source of components and finished goods from astioliotal cost of ownership perspective. Procupngducts from
Mexico can also help American companies to createenmesponsive supply chains because the goods bétee a
much shorter transit time than those coming tdthited States from Asian suppliers.

Other American companies may consider sourcing fMexican suppliers as opposed to Asian suppliersaafo
reason other than cost. Many firms are now exargittie environmental impact of their business preegsand one of
the biggest environmental impacts results fromtthesportation of goods. These organizations hatreduced the
environmental impact of their transportation opierat as a criterion in their supply chain desigeisiens (Wu and
Dunn, 1995). Khoo et al. (2001) developed a sinmtamodel for an aluminum producer that balancesirterests of
transportation pollution, recycling of scrap metahrketing costs, time to market, and energy ugageder to design a
supply chain system. Even retail giant Wal-Mart hagxamined its supply chain for textiles and mewed spinning
and knitting operations from China to Guatemalaaifitdeck, 2007). American companies that seek tot lthe
environmental impact of their transportation opera& may increasingly choose Mexican suppliers dkieir more
distant Asian and European competitors.

Considering this significant potential impact,stsurprising that there have been relatively feadamic studies of
any aspects of Mexican logistics operations and fh@act on international trade. The purpose d$ taper is to
highlight the logistics challenges that Mexico fa@nd to provide some suggestions for overcomirgetiobstacles.
Two major logistics challenges in Mexico are rafate governmental policies (both Mexican and indional) and
inadequate transportation infrastructure; in additithere are additional minor obstacles that hangeded the ascent
of Mexico’s international trade position. It is ohope that other researchers will recognize theonapce of these
issues and conduct in-depth studies of each.

GOVERNMENTAL OBSTACLESTO LOGISTICSOPERATIONS
When NAFTA was enacted, one of its major goals wasopen the trucking industry in each country to

international competition. The time-phased impletagon of these policies between the United StatesMexico as
outlined by the agreement was to be as followseigaroperated trucks were to be allowed to opena¢ach country’s
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border states as of December 17, 1995; and on 3ahu2000, these foreign-operated trucks could beass-border
shipments anywhere in either country (Kirk andtEliit 2004)* While Canadian and American trucks have long been
able to transport shipments across the northerdeopAmerican trucks are still not allowed to operanywhere inside
Mexico, and Mexican trucks can only move shipmenithin special commercial zones inside the Unitddtes
(F.M.C.S.A., 2008Y.1n order to deliver a shipment to an American égmse, Mexican carriers must transfer the
shipment to an American carrier within the spec@nmercial zone to move the shipment further thammles into
American territory (Harman, 2005). Maltz et al. 969 established that there is a significant amafntross-border
freight traffic that would benefit from a full impmentation of the NAFTA agreement.

Coyle et al. (2009) outline the following commort gambersome procedure for moving a shipment frorAmerican
shipper into Mexico. An American trucking comparauls the shipment to the Mexican border and tramfie shipment to
a Mexican drayage carrier which moves the shipraerass the Mexican border and into customs. Afiershipment clears
customs, the drayage carrier transfers the shiptoemtMexican long-haul carrier for final delivefhe documentation
for the shipment follows an equally arduous procds$se American freight forwarder passes the docusném a
Mexican customs broker, who thereby submits theiéaican customs officials. It is clear that theplementation of
NAFTA has not allowed for a seamless flow of gobdsween the United States and Mexico. The bordessang
process should improve in the future with the adwopof electronic information transmission for NARTBhipments,
but Mexico is a few years behind the United Stateds Canada in deploying these customs informatistems.

A major excuse often provided for this policy stakte between Mexico and the United States is ttwtemable
percentage of Mexican trucks have been deemedfonfiéafe travel on American roads. Mexican driveese subject
to different restrictions at the time NAFTA firstent into effect. For example, these drivers did hte any hours of
service limitations nor did they carry and maintdniver logs. As a result of these safety concewer the Mexican
drivers and their equipment, President Clinton eseld regulations on December 18, 1995 that extetidedelay of
Mexican carriers’ operating rights as defined undAFTA indefinitely into the future; and this delagntinues to this
day (F.M.C.S.A., 2008). It is uncertain when anthése regulations will ever be discontinued beeaadety concerns
about the Mexican carriers still exist. A January 2005, report released by the United States Deesutt of
Transportation highlighted a difficulty in collestj information about Mexican carriers in order wmlaate their
insurance information, their drug and alcohol testolicies, and their vehicle safety records (Harn2005).

The foreign carriers’ operating rights were notdhly aspect of the NAFTA agreement that has nen tigly implemented.
Additional provisions allowing for various degreafsforeign ownership in international trucking dars have not been
realized. Originally, Mexico was to allow 49 pertemvnership in its international carriers by Amaricand Canadian
investors in December 1995. This percentage wagtease to 51 percent by 2001 and 100 percen0®#.Zurrently
Mexico does not allow any foreign investment irckimg companies based within its borders (F.M.C_S2808). This
implementation failure, however, has not been @gyificant in the industry. A study published i894 around the
time the NAFTA agreement first went into effect fouthat a majority of American carriers did notrpta acquire any
interest in a Mexican carrier as a result of tifintj of ownership regulations. Only one out of @ftriers planned to
assume full ownership of a Mexican carrier. At tiree, the majority of carriers sought to continbeit existing
alliances with Mexican carriers through interlimelanterchange operations (Valdes and Crum, 1994).

In addition to the limitations that still exist agesult of the incomplete implementation of theARVA agreement,
Mexico’s governmental policies create additionapé@diments for companies engaging in internatioreisactions.
Gonzalez et al. (2008) report that it currentlyemlalmost twice as long to export an internatisiapment from
Mexico (17 days) as it does from the United Sté®edays) or from OECD member countries as a whble5(days}.
Importing a shipment is even worse, taking 26 daydexico compared with only 9 days in the Unitedt8s and 12.2
days for OECD member countries as a group. Thelsgsieequire shippers and/or consignees to holcerimwentory
in their pipelines to account for the lengthy amgtertain transit time. The nominal costs of impagtand exporting a
shipping container mirror this discrepancy betwé®n United States and Mexico. Clearly, Mexico hasigmificant
opportunity to improve its import and export prasesto facilitate international trade. It is im@aoittto note, however,
that according to Gonzalez’s (2008) statistics, i@Xas the relative fastest import and export afp@ns among Latin
American countrie§.This opportunity to improve the mechanisms invdhre international trade extends to all Latin
American countries.

LIt is important to note that NAFTA never intendiedallow for cabotageoperations, whereby a foreign-owned carrier cdragsport domestic
shipments. This restriction on cabotage is desigoguiotect the domestic transportation industny sroften seen as a national security issue ds wel
as an economic one. Limitations of cabotage aremique to trucking; many countries, for instamestrict foreign operation of domestic flights asllw

2 In contrast, Canadian trucks are even allowedatasport domestic shipments within the United Stétsuch transport is incidental to their return
to Canada after a cross-border haul.

% The Organization for Economic Co-operation and éawment (OECD) includes the following countriesistralia, Austria, Belgium, Canada,
Czech Republic, Denmark, Finland, France, Germ@ngece, Hungary, Iceland, Ireland, Iltaly, JapanmepLuxembourg, Mexico, the Netherlands,
New Zealand, Norway, Portugal, Slovak Republic,i§paweden, Switzerland, Turkey, United Kingdonmd éime United States (OECD, 2008).

4 Countries such as Colombia and Costa Rica, fanpie require well in excess of a month to imperexport a shipment.
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LOGISTICSINFRASTRUCTURE IN MEXICO

By most accounts, the logistics infrastructure. (geiality and extent of roads, rails, airportgpmats, and pipelines)
in Mexico, and most of Latin America for that mattiags behind that of the United States, Canada,Eaurope. The
development of the Mexican road network in the Tiweth Century was focused domestically to conné@gtscwith
Mexico City instead of necessarily establishingdréiaks with the United States. State ownershighefrailroads, only
recently discontinued, and the focus on truckirmdead of rail transportation left the Mexican gjistem neglected for
decades (Ciccantell, 2002). The road network in ibtexs such that 53-foot trailers that are commorthie United
States cannot legally travel on Mexican roads beedliey are too large and too heavy. This limitsi@a’ efficiency
in cross-border shipments to Mexico because egheller trailers must be used from the start orftéight must be
transloaded onto smaller trailers at the bordeffif@l delivery in Mexico. Logistics operations @istently rank high
on managers’ lists of challenges and frustratidndoing business in Mexico (Fawcett and Smith, $%#wcett et al.,
1995). The lack of a reliable logistics infrasturet makes it difficult for Mexican transportationogiders to satisfy
their customers because buyers consistently rapkvéty date reliability” as a top priority for tnaportation mode
selection in international transactions (Murphy &aley, 1994).

At first glance, transportation infrastructure magt seem like a major macroeconomic issue, buait lcave a
large effect on a country’s economy as a whole.d€an and Serven (2004) established a significasitipe
relationship between the quality and extent of anty’s infrastructure and the nation’s long-terooeomic growth.
This study shows that prudent investment in infragtire can have long-reaching implications foraéian’s economy.
India, another country with a reputation for po@nsportation infrastructure, has committed to & more than
US$450 billion between 2007 and 2012 to improveoaitgstics networks (Leahy, 2008). With that, wewnmvestigate
Mexico’s annual freight traffic and aggregate exgikmes on infrastructure in the nine years after implementation
of NAFTA. The annual domestic freight traffic by de& along with those of Canada and the United Stéde
comparison purposes, are provided in Tables®ile international shipments obviously utilizeesie modes of
transportation as well, we feel that looking at tlmmestic freight traffic provides a reasonablexgrfor the overall
figure. The accompanying annual expenditures aastifucture by mode are given in Tables 5-8.

Table 1. Annual Domestic Freight Activity via Road in North America (in Mill. of Metric Tons)

1995 1996 1997 1998 1999 2000 2001 2002 2003
Canada 167.3 181.9| 167.8| 177.8| 198.4| 204.6| 212.8| 212.8 219.8
Mexico 366.7| 383.3| 332.5| 380.8| 394.4| 413.2| 409.2| 411.1 416.2

United States| 3060.0 3210.0| 3390.0| 3590.0| 3710.0| 3820.0| 3740.0| 3901.4| 4069.7

Table 2. Annual Domestic Freight Activity via Rail in North America (in Mill. of Metric Tons)

1995 1996 1997 1998 1999 2000 2001 2002 2003
Canada 185.2 188.3| 204.0| 195.2| 198.7| 207.2| 204.5| 200.5 201.8
Mexico 30.7 30.2 35.4 41.8 39.8 36.2 40.7 39.3 37.2

United States| 1405.8 1461.4| 1438.1| 1495.6| 1557.9| 1577.0| 1580.3| 1602.7| 1632.1

Table 3. Annual Domestic Freight Activity via Air Transport in North America (in Mill. of Metric Tons)
1995 1996 1997 1998 1999 2000 2001 2002 2003

Canada 04 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Mexico 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
United States 8.% 9.4 12.3 12.8 13.5 13.7 15.9 12.3 12.6

Table 4. Annual Domestic Freight Activity via Water Transport in North America (in Mill. of Metric Tons)

1995 1996 1997 1998 1999 2000 2001 2002 2003
Canada 50.4 48.8 46.7 48.3 52.2 54.5 53.9 62.6 68.3
Mexico 31.6 31.7 30.4 34.3 33.7 33.8 32.5 33.2 35.5

United States 985.4 991.9| 1003.6| 986.0| 957.9| 965.5| 940.4| 921.6 916.3

Table 5. Annual Gover nment Expenditures on Roadsin North America (in US$ millions)

1995 1996 1997 1998 1999 2000 2001 2002 2003
Canada 8841 8368| 8381| 7809| 8142| 8843| 8579| 8722 10113
Mexico 530 571 510 492 567 700 796 919 827

United States 79375 81623| 84290| 89527| 95556| 103952| 110465| 118619| 120803

® The freight traffic data provided in Tables 1-Adahe transportation expenditures data providedahles 5-8 come from the North American
Transportation Statistics Database.
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Table 6. Annual Gover nment Expenditures on Rail in North America (in US$ millions)

1995 1996 1997 1998 1999 2000 2001 2002 2003
Canada 1504 413 359 235 201 221 276 208 237
Mexico 1169| 1358| 1502 955 696 568 621 572 525

United States 1043 1018| 1161| 1100 445 767 737 1314 1215

Table 7. Annual Gover nment Expenditures on Air Transport in North America (in US$ millions)

1995 1996 1997 1998 1999 2000 2001 2002 2003
Canada 1148 1215 779 446 329 296 399 375 412
Mexico 333 380 454 524 274 257 261 271 256

United States 16894 17237| 18727| 19525| 21712| 22017| 27404| 29554 28518

Table 8. Annual Government Expenditures on Water Transport in North America (in US$ millions)

1995 1996 1997 1998 1999 2000 2001 2002 2003
Canada 237 330 361 285 1123 404 414 341 430
Mexico 424 418 577 147 158 194 222 228 239

United States 6628 6775| 6996| 7144| 7684| 7946| 10469| 8794 11349

Examination of the expenditures data above shoved the overall level of Mexico’s annual spend on
transportation infrastructure actually decreasegf this nine-year period, a result that is somewnainous in light of
Calderon and Serven’s linkage of infrastructure awnomic growth. In particular, these annual erftares
decreased for every mode of transportation exaaptdads. While expenditures for road infrastruetdid increase,
Mexico still lags woefully behind its North Americaounterparts on these expenditures (even takitogaiccount the
fact that Canada and the United States are largentdes geographically). This lack of sufficiemvéstment is
exacerbated by the fact that Mexican roads carmpyceqimately twice as much freight as Canadian rdade Table 1).
Considering these road expenditures and the ldvfetight traffic, it is highly unlikely that Mexig's road network will
sufficiently improve from its pre-NAFTA conditions.

It is interesting to note, however, that Mexico'sna recent expenditures on rail transportationastfucture are
more than double those of Canada and close tdhwdé of the United States. At the same time, Mexiailroads only
move about 20% of the freight that Canadian cardersOne wonders why all of these expenditureguetified on the
rails. In addition to providing additional fundsrfimvestment in transportation infrastructure, kexican government
must allocate these funds prudently, a recommemdathoed by Gonzalez et al. (2008) in their report

As far as the roads are concerned, the Mexicanrgment appears to be unsure of how to proceedf20®4, a
proposed bill concerning road cargo regulations batl dormant in the Mexican Congress for sevensyegne
legislators wanted a group of several lobbying geoto reach a consensus position before the biildvbe considered
again. Most reasonable observers would recognitecthoperation among these competing factions was wunlikely,
if not impossible (Mireles, 2004a). As a resulg thgislative process has atrophied, and the nafsaisiructure has not
improved (and has gotten worse in some ways).

While this documented lack of government investraant intervention is troubling, the Mexican goveamhhas
taken several measures to improve the country’stiog infrastructure with private funds. The Porswv of 1993
restructured the regulation of Mexican ports andrgal terminal construction, port operations, and @dministration
to private investors. The Mexican Federal Goverrtmaaintained only a supervisory role for these qéventities. The
total cargo handled by the Mexican port networknghby an average of 5.7% between 1994 and 2000,cup 2% in
the period from 1990 to 1994 immediately precedimg privatization of port operations. This growtlopwever, has
been primarily concentrated in a few major portowNthe four ports of Veracruz, Altamira, Tampicapda
Coatzacoalcos handle more than 80 percent of daao that travels through Mexican ports on thaf @f Mexico;
and the two ports of Manzanillo and Lazaro Cardéreaglle 75 percent of the non-oil traffic on theiR@ side of the
country. Not coincidentally, these are the ports tleceived the bulk of the private investment frb®94 onwards. In
addition to this uneven growth, another challerayeed@l by the Mexican port system is the lack of dimation between
the ports and the other modes of transportatioh ssctrucking and rail that make the final delivemythe customers
(Peyrelongue and Martinez, 2002).

If this problem of modal coordination could be ietl, Mexico may be able to take advantage of ppootunity
that exists in the larger network of global trarmsgiion. One option for shipments traveling fromstan Asia to
Europe is to travel to a port on the west coaghefUnited States where the shipment is off-loagiet a train and
transported to an east-coast port. There it isddamhto another ocean vessel for shipment to Eurbipis process is
known in the transportation industry ataad bridge The land bridge process allows shipping compatuies/oid the
congestion of the Panama and Suez canals as welirsrease the utilization of their vessels. phablem now is that
many American ports, especially those on the weast; are becoming overly congested (Quinn, 20@&xico could
likely capture some of this land bridge traffi@itmooth transfer of freight between the portstardailroads could be
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assured. There has been some support for the ishtabht of so-called “intermodal corridors” in Megito facilitate
these land bridge operations as well as to harderents destined for American consignees, butlibeussions have
a long way to go (Mireles, 2004b).

Again, comparisons of Mexico’s logistics infrastiwre to that of the United States and Canada mayjuite be
fair because the latter two countries’ economies rapre developed than that of Mexico and these toesnhave
enjoyed a longer continuous period of politicalbdtty. When compared with their Latin American a@aribbean
counterparts, Mexico’s infrastructure stands ugeguiell. If fact, a study by Myers et al. (2002ufm that American
manufacturers deemed Mexico’s logistics networkgesior to that of Caribbean countries in almostrgvacet related
to attractiveness for production locations.

OTHER LOGISTICSCHALLENGESIN MEXICO

While we have discussed the two main logistics lehgkes in Mexico—government policy and logistics
infrastructure—in detail, there are several othéaracteristics of the Mexican logistics industryatthinhibit
international trade. One consistent challenge esMiexican workforce. The capabilities and trainafgMexican truck
drivers, in particular, were a major cited reason the seemingly-perpetual delay of full NAFTA irepientation
(Harman, 2005). Many organizations experience lagiployee turnover, sometimes reaching 10 or 15epérper
month (Fawcett et al., 1995). It should be notedydwver, that many American and Canadian logisticeanies report
problems with employee recruitment and retentisspeeially truck drivers. In our discussions withvesal large
Mexican logistics companies, they reported diffiguh recruiting quality employees at every levedrh managers to
line workers. We were able to identify ten Mexicaniversities that offer degree programs in logsstand/or
transportation, but it is clear that there areymttenough graduates to fill the need in the ingust

In recent years, many organizations in the UnitedeS, Canada, and Western Europe have delegated onall
of their logistics operations calletird-party logistics providerg3PL). The main reason for this is the organizatio
classic desire to focus on its core competenciddetrso-called experts handle the rest of theatjmars. The advent of
advanced communications and systems technologies made it even easier for these organizationsattsinit the
necessary information to their 3PL, which may bmated in another part of the world. The United &ta8PL industry
has been remarkably successful, posting a 14 peeasemage annual growth rate and exceeding US$ibénhin
revenue in 2005 (Quinn, 2006). Many of these 3Rivigiers have expanded their service portfolio belywaditional
logistics operations to value-added activities saglproduct labeling and repair operations for artyr claims.

A recent survey of Mexican manufacturers about tegperiences with the 3PL industry found that fetdexican
companies are using 3PLs than those in the Unitat$Sand Europe; this difference is even more gexaged among
small- and medium-sized companies. The study asad that those companies that are using 3PLsoaresing on
more routine activities such as customs clearamzk feeight bill auditing and payment. This is innt@st with
American and European firms that use 3PLs for tiseseices as well as more integrated functions siscimventory
management or warehousing. Mexican companies alsoséd less on cost reduction than they did on dxgat
flexibility and customer service; American and Epgan companies’ first goal from a 3PL relationshipost reduction
(Arroyo et al., 2006). While there certainly is egdee of world-class expertise among 3PL providtefglexico, the
relative underutilization of this expertise by Meain firms as a whole leads to a less efficientshigg system.

CONCLUSIONSAND FURTHER RESEARCH

If Mexico wants to capitalize on the wave of gldbalion that is currently flowing through nearlyegy industry,
private and public entities must address the lagisthallenges that have been perpetuated by thergoent's
regulations and the country’s inferior infrastruetuThis paper has highlighted these challengeshasdattempted to
provide several recommendations for solidifying idels position as an influential player in the ghbtbusiness
environment.

It is also our hope that the issues raised in plaiger encourage other researchers to conduct fuatfalemic
studies in this area. In our review of the acadelitécature on Mexican logistics, we were very siggd to find a
dearth of studies, especially after the years imately following the approval of the NAFTA agreenteAll of North
America can benefit from a stronger Mexican econoamg hopefully the logistics community of acadesréan do its
part to help Mexico match its NAFTA partners.
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