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Abstract: Supply chain optimization is a key goal of manufacturers in the
new millennium, as markets become increasingly competitive in global
markets. Companies have already cut operating expenses and reduced prices
in efforts to remain viable as competitive pressures increase. Rather tan
making further cuts, firms be better served to concentrate on increasing
internal efficiencies and outsourcing less efficient operations to more efficient
external sources (Lambert and Cooper, 2000). Bowersox and Calantone (1998),
Dyer (1996), and Kogut (1985) suggest that several factors appear to be
critically important in optimizing the supply chain, including: distance,
comparative advantage and integration. This study reports on how the
declining Maquiladora industry in Mexico has faced these issues and present
suggestions for improving the situation in the future.
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Introduction

The fdtering Mexican manufacturing sector, specificdly the Maguiladoraindudtry, is
critically important for U.S. interests for a variety of reasons. From an economic standpoint,
Maqguiladoras are important because they transform primarily U.S. made components and raw
materidsinto finished goods — 82 percent of manufacturing materiads come from the U.S.
(Whden, 2001). Perhaps more importantly, Maquiladoras manufacture products for domestic
consumption to a burgeoning middle class in Mexico and act as a bridge to marketsin Latin
America, which represent “mgor market opportunities’ (Bowersox and Caantone, 1998; pg.
90). From agovernmental standpoint, the Maguiladoras promote stabilization of our southern
border and economic growth along both sdes of that border. For example, Maquiladoras
accounted for 25 percent of Mexico's Gross Domestic Product (GDP) and 17 percent of
Mexican employment in the late 1990's (INEGI, 1997). Meanwhile, the emerging middle class
fuels economic vitdity in border towns by workers eager to purchase the American lifestyle and
U.S. Maguila managers moving to the area (Lindquist, 2001; Sdas, 2002; Thomas, 2001).

The last severd years have been hard on the Maguiladora industry, which posted
negative growth of nearly 10 percent in 2001 -- aloss of 253 plants with corresponding
declinesin employment and profitability (CNIME, 2002). Severd factors account for thisloss
including aworldwide economic dump and the attractiveness of ASa s lower wage rates.
While these factors are uncontrollables, the industry can reverse the downward trend by

recognizing internd problems and implementing effective solutions.



Given that trangportation and logistics costs historicaly represent some of the highest
costs associated with internationa operations (Bowersox and Calantone, 1998), thisarea
appears to offer one of the most sdient opportunities for surviva of the Maguilas. Thisis
especidly true in the case of Mexico, which sports the highest ratio of logistics costs to GDP of
any country, based on a 1997 study of both developed and devel oping nations (Bowersox and
Cdantone, 1998). Therefore, this study is designed to investigate why this Situation exists and
suggest waysto improve logigtic efficiency. An interpretive gpproach was used to uncover
current impediments to efficient logistica process through the perspectives of individudsliving
the Maguila experience daily — specificdly managers of Maguilas, government officids
respongble for facilitating Maguiladora operations, and third party providersinterfacing

between the U.S. and Mexican logistics systems.

Literature Review
Part of the logiticd problem faced by Maquilasis probably a function of the historica
development of the Maguiladoraindustry. The industry owes its existence to a happenstance of
government policies and entrepreneurid drive that formed the firsd Maguilasinthe 1960°'s. The
first agnificant event leading to formation of a new indusiry was the closng of the U.S. to
Mexican agriculturd workers, resulting in numerous unemployed, unskilled laborers dong the
border. This prompted the Mexican government to enact a program encouraging U.S.
businesses to perform labor-intensve, vaue-added activities in manufacturing fadilitiesin this
border region by diminating tariffs on re-exported materids and limiting taxation to the added

vaue performed in Mexico. Seeing this, individuas and businesses quickly moved into the



region, a move that was facilitated though the rapid formation of contract manufacturing
fecilities. With the eventua passage of the North American Free Trade Agreement (NAFTA)
in 1994, which phased out export restrictions between the U.S. and Mexico, Maguiladoras
grew rgpidly. NAFTA led to a 170 percent increase in exports to Mexico, much of it
representing inputs to the Maguiladoras (Whaen, 2001). Between 1994 and 2000, Maquila
employment grew 110 percent to the point where the industry accounted for $63.5 Billion for
Mexico and employment for 1.1 million Mexican workers (Gruben, 2001; Lindquest, 2001).
The Maquiladoraindustry began its decent in 2001 with the implementation of Article
303 of NAFTA, which required documentation of country of origin for all materials crossing
into Mexico even when dl materias originated within the NAFTA trading block. Thisnot only
increased the costs of supplying Maguiladoras by hundreds of thousands of U.S. dollars, but
increased both cycle time and uncertainty associated with internationa sources of supply
(Lindquest, 2001). Asaresult, Maguiladoras had to increase inventory levels to ensure
aufficient working materials and customer service became more problematic. Certainly, these
issuesincreased the difficulty of achieving profitability and feasible dternatives must be

developed if theindustry isto survive.

Finding Solutions
Given thetiming of the decline in profitability, supply chain issues gppear afeasible culprit.
Supporting this, Zeng (2000) podits that purchasing is one of the key driversinfluencing the

surviva and growth of manufacturing firms. Other sources support this rationde, finding that



between 50 percent and 70 percent of the company’ s va ue comes through purchased items

(Mihaly, 1999).

Severd factors gppear to be criticaly important in optimizing the supply chain, including
- 1) digtance; 2) comparative advantage; and 3) integration (Bowersox and Caantone, 1998;
Dyer, 1996; Kogut, 1985). Interms of distance, not only must organizations manage
internationd exchange in atimely manner, but absolute distance carries an increasing cost as
average distance between links increases (Bowersox and Calantone, 1998). Associated
channel costs come through increased transportation costs, increased inventory carrying costs,
and decreased nimbleness as the time necessary to meet market expectations increases.
Comparative advantage is obtained when firms take advantage of differentials in factor costs
across countries (Alguire, Fear, and Metcalf, 1994; Kogut, 1985). Unfortunately, firmslocating
in countries to take advantage of labor or tax differentials may face diminished returns when
compared with relaive disadvantages in the flow of goods and information across borders
(Bowersox and Caantone, 1998). Integration between members of the supply chain harnesses
cooperation, effective communication, and mutudly-beneficia goas to improvefirm
performance. Cross-naiond chains face problems managing diverse cultures, customs, and
bureaucraciesin attempting to achieve the benefits derived from integration. These issues
complicate internationa sourcing, where supplier salection decisons can not be optimized due

to conflict among the factors influencing these decisons (Min, 1994).



M ethodology

To develop an understanding of how Maguiladoras currently handle supply issues, factors
influencing their supply selection decisons, and uncover possible problems affecting supplier
optimization, we devel oped a question guide centered around supply chain issues, especialy
deding with existing supply partner relationships (Appendix 1). Using the question guide,
phenomenologicd interviews were conducted with managers overseeing various aspects of the
cross-border supply chain, including customs brokers, regiona economic development offices,
Maquiladoras, and contract manufacturing facilities (Thompson, 1997). Thus, informants were
selected using purposive sampling to tap the broad range of perspectives, rather than as
representatives of the population in astatistical sense (Lincoln and Guba, 1985). As
recommended by Thompson (1997), interviews were guided by the pergpectives of the
informants and additiond perspectives gave voice to aternative perspectives until saturation was
achieved. In severa cases, multiple informants were employed to ensure adequate
representation of the experiences typical within the firm. Resulting deta were andlyzed usng a
grounded theory methodology to uncover theoretica linkages, rather than to test existing theory
(Glaser and Strauss, 1967; Strauss and Corbin, 1994).

This data gathering technique resulted in eight interviews, which were audio-taped and
resulted in gpproximatdy 175 sngle-spaced pages of transcribed text. All informants signed
informed consent release forms and were assured anonymity. Interviewstook placein the

offices of the informant and interviewers were given tours of the facility as part of the interview



inmost cases. Careful fied notes, including photographs, made during these interviews dlowed
access to perspectives in action, which were later compared to the perspectives of action
contained in the transcribed interviews (Arnould and Wallendorf, 1994). Along with member
checks, this triangulation of methods both increased the richness and improved the

trustworthiness of the data (Lincoln and Guba, 1985).

Results
In this section, we focus on three key factors discussed by Bowersox and
Calantone (1998) as extremely important in implementing cross-border supply
chain relationships: distance, comparative advantage and integration. Each
of the factors is detailed with respect to how it manifested itself in our
interview data. While these problems surfaced for nearly everyone, solutions
do exist. These solutions will be presented in the discussion section.
Distance | ssues

Many of our respondents discussed serious problems relating to problems with the
transport of goods effectively and efficiently between countries. The mgority of these problems
related to proceduresin place between countries that caused significant delaysin the time it took

to transport goods across nationa borders. For example,

[Sowdowns] are usudly on the Mexican side. See, on the Mexican Side, at least
southbound traffic, usudly encounters severa different things. Oneisthéat the
documentation processis pretty good. It's just when it gets to Mexico, the inspections.
Over in Mexico, if we have one piece over what's documented on the invoice, it's
consdered contraband. They automatically fine you, they pull you into a secondary
storage area or parking area and want you to unload everything. That can take hours or
days. It can bedaysif they don't want to let it go. If you don’t want to work with
them, and give them alittle bonus on the Side, t hen, you're out of luck. You can be
there maybe a week, depending on what it is [the violation] and what company you are.
The bigger manufacturing companies have more pull, they’ ve been more established,
and they are dready well known. (FTZ)



As this example shows, governmentd legidations can impose sgnificant dowdowns on
products being shipped across the border. These dowdowns can negate any sourcing or
timing advantage that a firm had when locating to Mexico.

A second distance issue had to do with the duplication of resources rather than the
efficient utilization of resources across borders. The decision to operate a Maguiladora
plant in Mexico is driven by a number of factors, not just the availability of inexpensve
labor. Initidly, the ideawas to have “twin plants” a component production facility in the
U.S. and an assembly plant in Mexico. However, thisredlity rarely occurred. Instead,
many companies chose to relocate both facilities to Mexico and limit their U.S. operations
to heedquarters and warehousing facilities. However, some companies tried to manage

facilities on both sdes, with limited success, as the following example illustrates.

Having awarehouse over here for someone who had akind of medium amount of
business, it becomes like atar-baby. You can’t have just one guy, because whét if he's
sck? What if he son vacation? What if you only had one forklift, because what if it
breaks down? It would makeit tough. So, you end up with dl this stuff over here and
it becomes abig codt thing with them. (Cain)

This example shows the chdlenges multi- nationa s face when implementing a cross-
border strategy. In asense, the decisions are the classic “make” or “buy” decisons faced
by dl organizations. However, the requirements of maintaining facilities on both sdes of the
border lead to inefficient use of resources and ultimately negate the cost savings achieved by
locating in aless expengve labor market.

A find distance issue had to do with the rigidity of local logitics, both in terms of
providers and participants in the process. This manifested itsdf through an engrained
culturd belief, asthe following example shows:

You sill can’'t get Mexicans from Monterrey to go anywhere but to Laredo. They
won't change, even though it costs more money and takes moretime. It's the camino
red — theroya road, from Mexico City to San Antonio. They’ve been doing it for five
hundred years and they’ re not about to change just because it makes more sense, is
fagter, and cogtsless.  (Cain)



This participant explains the “royd road,” which isthe one large highway system
traversed by many of the Mexican truck drivers. Thereisalot more to this quote than the
fact that the participant believes that the Mexicans he works with are resistant to change.
Much of the problem liesin the socid structure of Hispanic cultures. These drivers are
familiar with the route and who works on the route. They know exactly what they face
when dedling with Mexican customs and any other officias they may meet dong the way.
As such, they don’'t wish to deviate from the familiar, leading to less efficient trangport of
goods for the client company.

This same form of ethnocentricism exists when dealing with loca transportation
providers. Some may cdl this corruption, otherswill view it as norma operating

requirements, as can be seen in the following example:

| had my own fleet of trucks when | was up in Michigan. Down here, | didn't have a
fleet of trucks. | had to get alocd carrier. Come to find out, one guy was running the
whole place, he had thiswhole city. Like, you couldn't talk to anybody without going
through them. Every time you went out to quote, as soon as you got the quote back,
you could just tell those guys were in colluson. They're dl deadbegts. (Deco)
Understanding the cultura issues, such as business customs and ethics, and dso the great
emphasis on family and friendships, would help the manufacturer accept this experience asa
cost of doing businessin Mexico. While the manufacturer would prefer to bid out
trangportation, he must face the fact that there is only one option and learn to adapt to this
gtugion.
Compar ative Advantage | ssues
As Porter (1990) claimed, global sourcing enables a company to capture local
advantages. Kogut (1985) asserts that, since factor costs vary from one

country to the next, firms could take advantage of these differences by locating
the activities comprising its value chain in countries that possess a



comparative advantage in the factors that a given activity used intensively.
Porter was adamant that there is no excuse for accepting basic factor
disadvantages and that a firm must view its production system in global terms
and disperse particular activities in the value chain to whatever country
enjoys advantages. While these ideas make intuitive sense, implementing
them is sometimes quite difficult, as is seen in the following example:
Its an economies of scae, moving an operation over there. Big volume and your wage
rates are S0 huge. Like here, were General Motors pays $18-$27 an hour for factory
workers. They move down there, and everything is considerably less, with the same
technology. That’swhat it takes, because of dl the costs of moving down there,
adminigrative cogts, dl that Suff going up over there. The only thing that is chesper is
the actud in-linelabor.  (Fox)
Whét thisexampleilludratesis that trading comparative advantage in labor factor
with equivaent costs for other resources — only works when labor is the mgjor factor cost.
Thus, the costs to the entire value chain have increased and the |abor cost advantage has

been lost.
Another example shows asmilar problem with trading one cost function for another
without regard to the entire systlems’ cosis:
| think atypica US wage, on the hourly basis, is probably in the vicinity of nineteen and
twenty bucks and hour. And you can amost double that for benefits. In the Mexican
arena, right now, we are probably in the range of about two dollars and hour. And you
can amogt double that, too, from a benefits standpoint, to four dollars. Of course, what
you gain in terms of labor [costs], you usudly end up paying logigtics, and the
infrastructure, and you run into power [electricity] problems. (Delco)
In this example, the company traded off the comparative advantage in the labor
factor with higher logistics and infrasiructure cogts. Without viewing the entire value chain, a
company misses the uneven baance in the entire cost structure by focusing solely on the
labor factor.
A third exampleillugtrates something al multi-nationd firms face; communication
barriers. Many of our participants complained about the number of different governmenta
and non-governmental agencies that have power over thar ability to do business. It seems

many of the agencies are unaware of other agencies requirements and thus, manufacturers

10



atempting to comply with dl rules and regulations encounter numerous problems in meeting

these requirements:

Its very hard to get information. Y ou go to customs, “How do you do this?” And they
tell you to do whatever. Then you find out they didn't tel you everything. You're
supposed to register with Treasury, you' re supposed to register with customs, you're
supposed to register with their equivaent to OSHA. And then you take their equivaent
to OSHA, and then there' s another outfit completely different that’s responsible for
administering OSHA. They both have power over you and then the state can comein
an ingpect you for the samething. So, you have three or four different ingpectors
coming in, al looking at the same suff and using their own st of rules. It getsto bea
never-ending cyde of correcting this and correcting that, finding out this and finding out
that. (Fox)

This example shows that this company traded off the benefits of reduced labor costs
with poor information flows. As such, they are often unable to meet requirements for doing
businessin Mexico. The only way the company saw to address these problems was to hire
a“compliance officer” to oversee dl of the various agencies that the company was
responsibleto. This represented another sgnificant cost of doing business that offset the
comparative advantage of lower wage ratesin Mexico.

Integration | ssues
Another key problem discussed by our participants was the difficulty in integrating the

supply chain due to the chalenges inherent in managing amulti-nationa workforce and
developing waysto train and integrate the workforce to achieve maximum efficiencies. The
logistical problems encountered by goods at the border are also encountered by workers who
must migrate from one country to the other daily, as the following example shows:

The fastest I” ve been able to cross [the border] is about twenty or thirty minutes. An

hour is aout average, which iswhy it sartsto redly affect the companies on both sides

and the workers, aswel. The upper management isadwayson thissde. Usudly, they

have to cut out about 3:30, just to ded with thetraffic. ... That's pretty much the

biggest complaint, dedling with the Mexican traffic, not only on the bridge, but in

generd. People say, “God, it's crazy, I'd much rather drivein L.A. thanin Mexico.” ...
As soon asthey cross the border, they have afeding of insecurity. They just don't fed
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comfortable knowing that they’re in another country. They'rein Mexico and, | guess,
they fed theré sno law. You're consdered guilty before ---.

This informant, who is a customs broker working with a number of Maquiladoras, pointsto
additiona stressors on U.S. managers, especidly the sense of dienation. A manager whose firm
relocated to the U.S. Side of the border after an unsuccessful venture in Mexico echoed this
sentiment. His comments provided support and arationde for smilar adminidrative wages on
both sides of the border, but suggest that Maguilas may be hampered by problems hiring and
retaining quadified management kill.

If | was approached and they said, “OK. I'll pay you a hundred thousand dollarsto run

aplant in[Mexican city]. | would think twice. | redly would. It [the sdary] would be

abig jump for me, but I'll probably be dead in five years, just from the hasdes and

nerves, it' satough job. | have aneighbor who leaves at 6:30 in the morning and he's
home by 6:30 every night.

To dleviate some of the problems associated with using U.S.-based managers, many of
the Maguiladoras have attempted to hire and train Mexican managers to run the companies.
Most have experienced asmall degree of success in these efforts; with most of our informants
reporting around 50% of the managers are Mexicans. However, the Mexican managers tend to
be found in the more mid-Management ranks and not in the highest echelons of thefirms. This
process, however, progresses discontinuoudy, as suggested by the following:

It skind of acatch 22 for us over time. It seemslike, just when we get that high
potentia individua, we have to put him through his Magters, given them various work
experiences, and the Maquiladoras next door sedshim. ... It'savery competitive

market, that skill set, those types of people, are not readily available. They'rejust not
out there. Y ou can go find some for apremium --  (automotive supplier)

Supporting this is the statement of one of our informants:

12



Theré salot of trangtory-type people that are coming up here. They want to make a
little bit of money, and they’ re going to go back home. Their families are back there.
There skids coming up here, | think thereisagroup or at least a segment that want to
hook into aMaguila, get their college degrees, and go back home.

(automoative supplier)

These two examples depict the problems with hiring and training Mexican
managers. Nearly every company we spoke to had experienced these problems. Given
that domestic talent is heavily sought, those who are well trained are o in high demand
and willing to jump to another Maguilafor asignificant increase in pay and/or benefits. An
important aspect of the second quoteis the use of the word “kids.” The Maguilaworkers
areindeed kids, as the average age is gpproximately 18 in many of the plants. These
workersjoin the Maquilas to gain an education and aso to support their familiesa homein
the interior portions of Mexico. Once they fed they have reached their godls, they leave.
These employee problems add up to a significant cost to the Maquilato hire and train good
workers. Turnover isamagor concern. Because of this, there is another tradeoff between

inexpensive labor and cogts of professiona development.

Discussion, Suggestions, and Conclusion

The results of our study show that Maquiladoras experience many of the same problems
as other companies in terms of managing the cross-border supply chain. Key factors such as
distance, compartive advantage and integration of the workforce cause problems everyday for
the manegers involved. There are a couple of solutions that offer hope for the lagging industry.

Firgt, the owners of the Maquilas need to embrace the vaue chain concept and redlize

that bottom line costs are not only impacted by inexpensive labor rates. Severd of our
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participants discussed the fact that the owners of the Maquilas were beginning to look to China
and Latin Americafor procurement and also product assembly. Chinadready hasit’s own
booming Maguilaindustry. The managers of these firms were frustrated by the fact that owners
would trade off 12 week ddlivery time for $2 an hour in wage rates. As our examples show,
trading off low wage rates can be detrimenta to the bottom line through increasing
trangportation, warehousing and inventory costs. Thus, it is vitdly important thet firms utilize a
leadt total cost Srategy when planning and implementing multi-national endeavors. As Porter
(1990) suggests, firms must capitdize on advantages in each part of the vaue chainin the
countries that offer those advantages.

Second, although not a solution for al the logistics problems facing the Maguiladoras,
domestic sourcing appears to offer promise for improving supply chain performance, thereby
improving firm profitability and survival. Domestic sourcing reduces the distance over which
materias must be shipped to meet the manufacturing demands of the Maquiladora industry.
Reduced distance reduces transportation costs while increasing flexibility achieved through more
rgpid trangit. Removing border crossings further enhances these objectives.

Domestic sourcing aso exponentidly increases the comparative advantage achieved
through differentia wagesin the labor factor. Currently, with 82 percent of process materids
emanating from the U.S. the impact of wage differentidsis limited to those experienced in the
assembly of these materids. If domestic sources are utilized, the wage differentia experienced
in the manufacture of process materids arguably reduces acquisition codts of these materids —
thereby reducing manufacturing costs of Maguiladora products.

Finaly, for the Maguilas to regenerate and begin to grow again, efforts must be made

within the NAFTA trading block to further diminate barriers between the countries. Asour
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sudy shows, transportation across bordersis a time consuming and sometimes very expensive
proposition for both goods and workers. The continuing fights between Mexican trucking firms
and the Teamgters Unions in the U.S. must be settled to open the highway systemsto all
transportation providers in both countries. Only then, will the power of NAFTA cometo

fruition for those involved.
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Appendix 1
|SSUE GUIDE

Differences between managing a cross-nationa supply chain versus a purdly
domestic one.

Benefits and problems associated with cross-nationd supply chain management.

Logigticsissues: What opportunities/problems exist and how do they affect the
quality of the relationships?

Tactics for managing condraints by severd governments, both local and nationd.
Security issues. how have the borders changed?
Future chalenges and plans for adapting to change.

Future opportunities and plans to capitalize on them.
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