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Abstract: This study presents a strategic approach to optigithe importation of automotive components frourdpe
to Mexico, aimed at enhancing operational efficigmeducing costs, and ensuring timely deliverigsing the Analytic
Hierarchy Process (AHP) as a structured decisiokifigaool, the research evaluates and selects ptimal port of
departure based on criteria such as cost, trams, and port capacity. The Weber Location Prob{gviLP) is also
applied to determine the ideal consolidation ce(@&) location to streamline cargo collection framltiple European
suppliers. Through a Mexican automotive compang sasdy, the research highlights the importandetefrating Full
Container Load (FCL) and Less Container Load (LGhgrations to improve traceability, reduce handéngrs, and
optimize supply chain performance. The findings kagize the critical role of port selection and cazgnsolidation in
mitigating risks associated with supply chain digians. The proposed methodology provides importeastical tools
to strengthen their logistics strategies, offervajuable insights for enhancing global automotivgpy chain
competitiveness. This work contributes to maritiogistics and supply chain management, guiding iteps, shipping
companies, and policymakers in improving port éficy and cross-border operations.

1 Introduction Optimization an efficient importation process, contributes

Being efficient in importation is crucial for seaér to overall supply chain optimization. It allows messes
reasons. Here are some key points highlighting tfie manage logistics better, reduce lead timesjrapdove
importance of importation efficiencyCost Reduction: coordination with suppliers and distributordlarket
efficient importation processes help minimize costResponsiveness in a rapidly changing market
associated with shipping, customs duties, and hepdl €nvironment, importation efficiency enables busneego
Lower costs can lead to reduced consumer prices ai@$pond more to trends and consumer preferences. Th
improved business profit marginsTimely Delivery agility can lead to better customer satisfactiod layalty.
importation efficiency ensures that goods are deig Sustainability efficient importation can also contribute to
promptly. It is essential for maintaining inventdeyels, ~Sustainability efforts by optimizing transportatiooutes
meeting customer demand, and ensuring that businesgnd reducing waste. It can lead to lower carbotpfarts
can operate smoothly without delaySCompetitive and more environmentally friendly practices [1].
Advantage:companies that import goods efficiently are  The study [2] empirically demonstrates that efficig
better positioned to compete in the market. They cdh importation processes, driven by key factorshsas
respond more quickly to changes in consumer demar@ternational price, product quality, product amaility,
adjust pricing strategies, and maintain a strongkata customs clearance knowledge, and a company’s icgist
presence against competitors, including parallgairters. ~ capability, significantly reduces costs and impeopeofit -
Quality Control: efficient importation processes oftenmargins. Through a survey of major food processing
include better quality control measures. It enstiiasthe Companies in Northern Mexico and multiple linear
products received meet the required standards afggression analysis, the research finds that thesables
specifications, which is particularly importantimiustries ~ collectively explain 66.4% of the variation in inpo
like pharmaceuticals and electronicsRegulatory Volume. The findings highlight that price competiess
Compliance: efficient importation helps businessesand product quality are primary drivers, enabling
navigate complex customs regulations and compliané@mpanies to reduce procurement costs and enhance
requirements. It reduces the risk of delays, fimedegal Product differentiation, ultimately leading to ieased
issues arising from non-comp|iancé§upp|y Chain competitiveness and profltabllltyln the market.
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For example, the context of the [3] is rooted ie thautomotive sector in Tungurahua, Ecuador, to erghanc
complexities of the global soybean market, thetesfia their competitiveness and adapt swiftly to inteiovzl
role of China as a primary importer, and the coitiget market demands. It demonstrates that firms theastline
dynamics that shape trade relationships amongettairlg their import processes can reduce costs, improve
soybean-producing countries. This study providésalde production planning, and ensure timely input delive
insights that can help exporters, policymakers,jaddstry ~ strengthening their ability to respond to changing
stakeholders make informed decisions, enhano®nsumer preferences. Moreover, optimizing imports
competitiveness, and adapt to the evolving dynanfitdse contributes to supply chain efficiency by improving
global soybean market. inventory control, enabling better supplier relahips,

The study [4] evaluates the efficiency of customand fostering innovation through access to quality
operations in 29 countries from the APEC regionathér materials and technologies from global markets.s€he
leading trading nations. Using the Data Envelopmemtdvantages collectively position companies to cdmpe
Analysis (DEA) Network model reveals that efficientmore effectively both locally and internationally.
customs procedures are crucial for facilitatinginational Therefore, an importation strategy is crucial feveyal
trade. Countries with streamlined customs processe$fi reasons, regardless of sector. An effective imgorta
as China, Germany, and Singapore, demonstrate rhiglsérategy helps ensure a stable and reliable supply
efficiency, resulting in faster cargo clearancedueed essential goods. By diversifying sources and estabb
operational costs, and improved regulatory compBan relationships with multiple suppliers, countriesnca
The research emphasizes that modernizing customstigate risks associated with supply disruptiong do
infrastructure and adopting digital solutions, léectronic geopolitical issues, natural disasters, or market
declarations, significantly enhance the punctualiyd fluctuations. In addition, an importation strategyables
reliability of import processes. These improvemeetkice countries to respond quickly to changes in marketahd.
the risk of delays and help businesses avoid pesaltBy monitoring trends and adjusting import volumes
associated with non-compliance, fostering moraccordingly, countries can avoid shortages or ssgd
competitive and resilient supply chains. that could disrupt local markets.

Overall, the study [5] aims to fill a gap in thiehature
on import retail e-commerce by providing a detailed 1 Context problem

analysis of competitive strategies and their ingdlans for This project is focused on companies in the automot
sellers operating in this dynamic market. The thm&gor  sector in Mexico, which require processes for irtingr
competitive strategies identified in the study preduct goods (production material, spare parts, auxiliary
optimization, cost leadership, and reputation fisiolt  mjintenance material, and machinery) from Europe T
also underscores the_: need for |mpo¢ed re_tall ERUBITE ;a0 study is of a Mexican company that needsablesh
sellers to be strategic and adaptive in their &HTeS 10 e |ogistics chain for present and future projects
enh_ance their competitiveness in a rapidly changiatket The Mexican company already has a list of suppliers
environment. . _ _and every week, an exclusive consolidated contaimest

In [6], it explores developing and implementingye sent with cargo collected from different supslierhe
effect_lve_marketmg strategies to e.n.hance mddsmao.rt company uses the LCL (Less Container Load) and FCL
substitution in Russia, emphasizing the necessity f(ry|| Container Load) operations. LCL is required t
Russian enterprises to adapt to a volatile comytit co|iect all the goods from different European sigoplthat
environment and focus on achieving competitiveibtgb g not fill an entire container by themselves, whigwhy
In conclusion, the paper presents a comprehensalgsis 5 collection and consolidation service is neede@l B
of the marketing and operational strategies nece$sa seq to transport the necessary machinery to linstal
successful industrial import substitution, offerpigctical  hoquyction lines for which full containers of diféat types
tools and methodologies for enhancing competitigsrie 5o required: 20 and 40 feet, dry cargo, high clidierack

the Russian industrial sector. and open top, as well as for production materiatsspare
The research [7] delves into the global forageetradparts_

from 1997 to 2020, focusing on the market powdorge Currently, the company is responsible for collegtime
exporters in key importing nations like Japan, @and  components weekly from each of its European sugplie
South Korea. By employing an extended G-K mode, th,nger the (Free Carrier) FCA incoterm at the plamd
authors uncover important dynamics in pricing powaed sending them by any available parcel service tqéts of
market structure, highlighting the significant ®lglayed Hamburg and/or Bremen, depending on the availglaifit

by the United States and Australia in this se@ome key gontainers. Causing more excellent staff wear odpet
benefits are an enhanced understanding of mark@lceapility and not necessarily consolidating the
dynamics, strategic planning for exporters, infaimecontainers. There are times when up to 20 padiaiiners
policy development, and sustainability. have been received, generating high costs fontperiting

The study [8] emphasizes that efficient imporbompany even if the product has been lost betwken t
management is a key factor for companies in the
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parcel and the ports and delays in finding thiglpob for  to have more control over the consolidation angrakint
shipment or restocking and shipping in the worseca of the products.

This work aims to create an import strategy for Mex In Figure 1, there are 42 European suppliers of the
from Europe through the Weber Location Problem (WLPMexican company. These have blue markers, andjur&i
to select a Consolidation Centre (CC). Through th2, the ports of Bremerhaven and Hamburg have red
Analytic Hierarchy Process (AHP) method, selectgbeg  markers.
of departure that meets the time, costs, and dypaieria
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Figure 1 European suppliers
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Figure 2 Ports of Bremerhaven and Hamburgo

2 Literaturereview Thomas Saaty developed it in the 1970s, and éneficial

This study applied an AHP method to select the belt Situations where multiple criteria must be cdesed.
port. Then, it used the Weber Problem to allocaee@C AHP is valued for its flexibility and ability to @orporate

that optimized the importer's time and cost andmade dualitative and quantitative factors, making ittabie for
control over the product traceability. various applications, including construction mamaget,

On the one hand, the AHP is a structured decisioRrOject selection, resource allocation, and rigeasment

making framework used to analyze complex problegns H9l-

breaking them down into smaller, more manageahts.pa  The AHP involves several key steps to facilitate
decision-making. The authors outline the followisig
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phases in the AHP method: 1) Define the Problem, 2) In [13], this article applies the analytical hiaxay
Determine the Criteria and Sub-Criteria, 3) Idgntifie process (AHP) technique to analyze transshipmernt po
Alternatives, 4) Structure the Hierarchy, 5) Parfor selection by global carriers. It identifies primasiteria
Pairwise Comparisons, and 6) Calculate WeightRamk and sub-criteria influencing port choice, offerirg
Alternatives [10]. comprehensive understanding of carriers' decisiakimng
[11] employs the AHP to investigate the criterigpriorities. The study provides valuable insight®ihow
influencing transshipment port selection by globabort service providers can better align their affgs with
container carriers. Four primary criteria and twebub- user preferences, enhancing ports' competitiveaesls
criteria were identified through a comprehensiterditure attracting more significant container traffic iretiglobal
review and expert Delphi surveys. The study reveeds shipping market.
global carriers and port service providers shaneilas On the other hand, the Weber problem, introduced by
views on the importance of these attributes. Howekeir  Alfred Weber in his 1909 work on industrial locatjo
rankings differ, indicating potential areas for viee generalizes the Fermat problem by consideringusttthe
providers to adapt to user priorities. The findingslistances but also the weights of the points repteyy
underscore the significance of understanding thessia demand or supply and the costs associated with
for enhancing competitive strategies in the traippsant transportation. When all weights are equal, and the
market, ultimately aiding in effective decision-nrakfor distances are Euclidean, the Weber problem redadés
port operators and authorities. Fermat problem. The objective is to minimize th&lto
Also, [12] presents an AHP model to analyze pomveighted distance to a set of points. The Webéslero is
choice in regions with multiple container portsmore focused on practical applications in econoraiud
emphasizing its significance in international tradéogistics, particularly in determining optimal ld&ms for
transportation. The model aims to simulate shippinfacilities based on transportation costs and tegilution
carriers' decision-making behaviors and identifye thof resources [15].
importance of various factors influencing port séte. The Weber Problem in logistics and service networks
By applying the AHP model to five shipping companie under congestion conditions. It analyzes how thamah
the research reveals the weight of each factoctiffipport  location of a facility can maximize resource uglion and
choices. The findings are intended to assist pariagers minimize travel times, considering capacity coristssand
and government agencies in developing effectivéemand distribution. The findings offer an updated
operational strategies and policies to enhance pgeérspective on the practical application of the ¥eb
competitiveness and attract more container traffise  Problem in optimizing modern supply chains [16].
study underscores the critical role of optimal patection [17] This paper examines the Facility Weber Problem
in reducing transportation costs. with Setup Costs, an advanced version of the cl&gsber
Many studies have applied the AHP model to identifproblem, which considers both transportation caststhe
critical criteria influencing transshipment portesgion by fixed setup costs associated with opening multiple
global carriers. In [13], expert surveys reveal ttitical  facilities. The authors propose a mathematical hadd
factors include handling costs, primary infrastanet develop solution methods that optimize facility dGon
conditions, and proximity to navigation routes. Theinder capacity constraints. The research demoestiladt
findings highlight the need for ports to focus owmstc including setup costs significantly impacts thecplaent
reduction and infrastructure investment to enhanad facilities, leading to more realistic and coffeetive
competitiveness. Additionally, understanding carriedecisions. This approach is especially valuabléoigistics
preferences and addressing perception gaps befpaen and supply chain management, as it helps businesses
users and operators can improve service alignrii@éeise minimize total costs when establishing distributtemters,
insights provide strategic implications for enhagci warehouses, or production sites in competitiveouese-
transshipment market strategies in a competitigbajl sensitive environments.
environment. However, in the literature, many techniques camesol
The study [14] introduces a decision support systefocation problems. [18] Explores the strategic fiosing
(DSS) that utilizes the Analytic Hierarchy ProcéabiP)  of critical ports across Asia, Europe, and Oceasiag a
to rank alternatives and support multi-criteria idiem-  mixed-integer linear programming model; they anaetiya
making in port selection for maritime operators.eThrealistic shipping network and discovered significhub
research emphasizes that AHP is valuable for iateggy ports, including Rotterdam and Zeebrugge in Europe,
qualitative and quantitative factors, such as effitiency, Sokhna and Salalah in Western Asia, Colombo andii@oc
costs, infrastructure, and transit times. By systigally in  Southern Asia, and Singapore and Jakarta in
evaluating these criteria, AHP helps operatorstiflethe  Southeastern Asia and Australiehis approach allowed
most cost-effective and efficient route, whichrigaial for the authors to develop a hierarchical hub locgtiaiblem
ensuring business sustainability and competitiveirethe that distinguishes between different types of ports
highly demanding maritime transportation. specifically international hub ports, regional hpbrts,
main ports, and feeder ports. The model was teéistedgh
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numerical experiments based on a realistic Asiafer 3 M ethodology

Oceania liner shipping network to evaluate
effectiveness and determine optimal port locations.

81  AHP method

This research will use the power method of Palagfos

[19] presents an exciting mixed integer prograngminsng7 and the Saaty scale of 1994 [21].

model focused on selecting a hub port along thé Gaast

of South America. The study evaluates a set ofdtisfo
effectively meet the regional demand for container
shipping, aiming to optimize logistics and enhance
maritime economics. The mixed integer programming
model for selecting a hub port considers seveiéital
factors, including total system costs, port costépping
costs, traffic flows, and feeder ports. One oflibaefits is
cost efficiency, which minimizes total system codtke
model helps identify the most cost-effective hulrtpo
lowering shipping and operational expenses for@hgp
companies and port authorities.

Another research delves into the complexities af po
choice and hinterland dynamics, explicitly analgziie
shipment of French AOC wines to the US. By addnegsi
the common confusion surrounding the origins of
containerized shipments, the authors propose iniveva
solutions and introduce new variables that enhange
understanding of logistical decisions. Using a cibormgl
logit model, they reveal vital factors influencinmprt
selection, emphasizing the significance of inlaradaghce.
Some critical benefits highlighted in the reseaach the
improved accuracy in shipment origin identificatidhe
enhanced understanding of port choice factorsglisi
into forwarder behavior, and maritime connectiviy a
competitive advantage [20].

The criteria used in this project are:

1. Sending costs, costs of maneuvers in the terminal,
depending on the incoterm, freight costs /
Terminal Handling Charges (THC) at Origin.

2. Transit time.

3. Port terminal with enough capacity. Today, the
Port of Hamburg is managed by the Hamburg Port
Authority, created in 2005 in a merger between
the various authorites that managed
responsibilities related to the port. The port
handles an annual throughput of 126 million
tonnes and a container throughput capacity of 8.5
million TEU, making it the largest port in the
country. The Port of Bremerhaven handled almost
54.7 million tonnes of containerized cargo at over
5.4 million TEU. The Port of Bremerhaven can
handle nearly 5.5 million TEU and 55 million
tonnes of containerized cargo annually.

Were:

v' Cost is 3 times more important than time.
v' Cost is 7 times more important than capacity.
v' Time is 4 times more important than capacity.

The respective weights were calculated after the

experts selected this list of judgments. Thus,pbsitive
reciprocal matrix is the following (1):

Criterion 1 Criterion 2 Criterion 3
Criterion 1 1 3 7
Criterion 2 1/3 1 4 Q)
Criterion 3 1/7 1/4 1

The alternatives were considered by three shippirfgr its correct interpretation since the maximurguanent
companies that can be found in both ports. Thesethre was not beneficial for the selection, on the cogirave
six alternatives (2)The records of these alternatives weréooked for the minimization of the transfer timaad later
treated with the correct interpretation of the datteerms these data were normalized. The Consistency R&GR¥
of priorities; that is, the method looks for theximaum was calculated, resulting in 3.7%, so the judgrmestrix
argument, so the data, such as the lead time, oveected is considered unbiased.

Criterion 1 Criterion 2 Criterion 3

Alternative 1 0.163 0.250 0.111

Alternative 2 0.158 0.227 a2

Alternative 3 0.157 0.250 An 2
Alternative 4 0.163 0.253 22

Alternative 5 0.177 0.250 a1

Alternative 6 0.177 0.246 0.222
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The global priority for each decision alternative ithat is, they can be multiplied. Finally, a matoiksix by
summarized in the column vector resulting from thene or solution vector was obtained, in which timalf
priority matrix's product with the priority vectaf the weights of each one of the alternatives were tedbected
criteria; it was proven that the matrices are confible; (3).

Alternatives/Critari Criteria Weights  Risu
0.163 0.169 0.11 0.6 @4
0.158 0.153 0.222 0.263 0.1673
0.157 0.169 0.111 0.07 0.16p2
0.163 0.171 0.222| x -| 0.1756 (3)
0.177 0.169 0.111 0.1760
0.177 0.167 0.22 0.1842

3. Dimension of Convex Hull: The authors conclude

Once the results were found, treb® method that Weiszfeld's algorithm converges to the unioptémal

was applied to find the best location for the CC. solution for all but a denumerable set of startpoints if
the convex hull of the given points is of dimensin
3.2  Weber problem
The main objective of the Fermat-Weber location In summary, Weiszfeld's algorithm is a powerfulltoo

problem is to find a point i&N that minimizes the sum of for solving the Fermat-Weber location problem.|Siis
weighted Euclidean distances to a given set pbints. In  effectiveness depends on the geometric arrangewhée
practical terms, these fixed points often reprekemations  given points and the choice of starting point [22].
such as customers or demands, while the deterrpimiet
denotes the location of a new facility. The problean be The problem was programmed in Lingo software, and
mathematically formulated by minimizing the funetjo the coordinates of 42 suppliers were considered.
which reduces the sum of weighted Euclidean distato
a given set ofm points. In practical terms, these fixedq Resyltsand discussion

points often represent locations such as custoroers — The AHP method is beneficial in selecting carriers-
demands, while the determined point denotes thatitot ports for several reasons: a) it can provide aesyatic

of a new facility. The problem can be mathemacallfamework for breaking down complex decision-making

formulated as minimizing the function (4): processes into manageable components, allowingideei
makers to evaluate multiple criteria and sub-deter
Wx) = X2, w; [|x - af| (4) effectively. B) It enables identifying and quaniify the

importance weights of various factors influencingrtp
Wherew; is a positive weighting constant that convertghoices, such as port charges, operational effigieand
the distance between the new facility and demariat po hinterland economy. This helps in understandingctvhi
into a cost, and, represents the known position of tHa  factors are most critical for shipping companie$. IC
demand point. allows for including qualitative and quantitativeatd,
incorporating the insights and preferences of &gsion-
Weiszfeld's algorithm is an iterative method fdvs®@  makers from shipping companies, and enhancing the
the Fermat-Weber location problem. The algorithm idecision-making process's relevance and accurgcyh®
based on the first-order necessary conditions for raethod facilitates direct comparisons between wdiffe
stationary point of the objective function, whiefatls to a ports based on the established criteria, makiegster to
mapping. The convergence of Weiszfeld's algoritlsm identify the most favorable options for carriery. AHP
conditional on specific criteria like: can be adapted to various contexts and accommodate
1. Non-collinearity: If the given pointay,....an are  changes in criteria or preferences over time, ntakira
not collinear, the algorithm will converge to theigque flexible tool for port selection.
optimal solution for all but a denumerable set taftsg Applying the AHP method made it possible to se¢ tha
pointsx’. alternative six was the best for sending the prtsjwnd
2. Avoiding Fixed Points: The algorithm's this carrier belongs to the port of Hamburg. Thersto
convergence is guaranteed as long as none oetlaégs in - option for sending the products is alternative ¢hrehich
the sequence generated by the algorithm coincideswe leaves from the port of Bremerhaven. With this tohy
of the fixed points. If an iterate does coincide with a fixedwe can see shipping options and select the besthéor
point, the algorithm may not converge to the optimdamporting company. The idea is only to choose areier
solution. and one port to negotiate better prices, withotgetiing
that there are alternatives for any incident. Ia tiase, the
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second option with which you can also start negotia is
alternative five, the same as shown in Table 1.

Table 1 List of AHP results

Port Alternatives | Results
Hambur Alternative ¢ 0.205249.
Bremerhave | Alternative * 0.1973255
Hambur Alternative ¢ 0.1971426
Bremerhave | Alternative : 0.1876568
Hambur Alternative : 0.1866993
Bremerhave | Alternative : 0.183448

We can see that alternative five corresponds tpeie
of Bremerhaven, so we will have to view alternafiwer if
we want to use the same port.

Using location-allocation models, companies caruced
operational expenses, improve delivery times, atdece
customer satisfaction. These models are also vieldab
handling fluctuating demand, accommodating growittd
mitigating risks associated with location-basedufisons.
Ultimately, location-allocation models enable ddtaen
decision-making, leading to more resilient and <ost
effective supply chain networks, especially in ctewrp
dynamic environments where efficiency and customer
satisfaction are critical for maintaining competti
advantage.

This research has many benefits for the importeds a
suppliers, among them are:

Once the port of Hamburg was chosen as the bést Strategic Insights for Importers: Companies impayti

choice, not so much for capacity, but for the eaisicosts
and delivery times, the Weber problem wa365egiod8a5

and solved. Both ports were added, and 42 clieet® w 2-

any components can use this strategy to reduce cost
and have more planned and controlled operations.
Strategic Insights for Exporters: Exporting comggani

considered. The problem wa365egion365ded as a non-©Of any components can use this strategy as a

linear programming problem, and the solution t@teche
new CC was the following coordinate 50.82786, 8X3%1
(50°9'4073"N 8°'8'52"5" E) corresponding to RXHJIFX

Kirchhain, Germany. In Figure 3, you can see tloppsed
CC with the green marker. The idea of having a €®i
have greater control of the processes and tradtyadnid

negotiate costs with the parcel.
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Figure 3 Results of the Consolidation Centre (CC§
Location-allocation models are essential tools
logistics and supply chain management,
organizations optimize the placement of facilitiassd
allocation of resources to meet demand efficierflyese
models consider transportation costs, customerimityx
and service levels, ensuring facilities are stiatdly
positioned to minimize costs and improve servicaligu

competitive advantage to be selected as a leading
supplier, since if among their services they offer
handle all customs procedures and send the patkage
the CC, they would reduce the amount of paperwork o
the part of the buyer, generating confidence inality

shipment.
3. Market Diversification: The findings emphasize
diversifying component supply sources. By

recognizing the quality of the European supplier's
components, importers can reduce reliance on any
single market and mitigate associated risks.

4. Policy Formulation: Policymakers can use the insigh
from the study to develop strategies to improve the
automotive industry’s competitiveness in Mexico. By
having a CC, it is possible to negotiate discowvith
the shipping company on all incoming component
packages and have reduced shipping costs. Likewise,
the most convenient shipping policies can be
established regarding shipping cost and time bynigav
a single port of departure.

5. Collaboration between Importing and Exporting
Countries: The findings highlight a common interest
among the different suppliers of the countrieszed.

This collaboration can lead to joint marketing effo
and shared strategies to lead the sector.

6. Cost Leadership: This strategy focuses on achieving
cost advantages through various means, such as
optimizing logistics and reducing waiting costshea
than relying solely on low-price supplier8. well-
planned importation strategy allows countries to

_i” negotiate better prices and terms with suppliess. B
helping

understanding market dynamics and demand trends,
importers can make informed decisions that help
control costs and improve profitability.

7. Sustainability Considerations: An importation st

can incorporate sustainability goals, such as swgirc
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from environmentally responsible suppliers or réggc  optimizing FCL (Full Container Load) and LCL (Less
the carbon footprint associated with transportation  Container Load) operations to achieve cost leageesid
8. Strategic Port Development: Identifying key hubtpor ensure flexibility in shipping schedules.
can inform the important strategic decisions reigard
port development and investment for the government. The practical implications of this work extend bego
Shipping companies and port authorities can focus @ost reduction; the proposed strategy supports-temg
enhancing infrastructure and services at thesialrit business planning by fostering resilient and soatdée
locations to serve global trade better. logistics operations. By consolidating cargo fromltiple
9. Feeder Allocation: The study highlights the impoda  suppliers into a single shipment, importers carelege
of feeder ports. It can optimize the flow of contris economies of scale, reduce handling errors, andreeh
from smaller suppliers, improving overall networkproduct quality assurance. This approach improves
efficiency and reducing transit times. efficiency and contributes to environmental susthility
10.Improved Decision-Making: The proposal provides &y optimizing transport routes and reducing thebcar
structured approach to decision-making, allowing pofootprint associated with fragmented shipments.
managers and policymakers to make informed choices
based on quantitative data and analysis. It cathtiea Furthermore, the research highlights the stratemjice
more strategic investments and resource allocation. of collaboration between importers, suppliers,
11.Enhanced Service Quality: By focusing on port andhipping companies. Establishing strong partnesshim
shipping costs, the model encourages ports to imeproaligning logistics processes can improve servicelte
their service offerings, enhancing customer satigfa  predictable lead times, and better negotiation powe
and attracting more shipping lines. regarding freight rates and port fees.
12.Regional Economic Growth: The proposal can improve
regional economic development by optimizing logssti From a policy perspective, the study offers insghat
and enhancing container transportation efficiencygan inform government authorities and port opesator
Improved port operations can facilitate trade, readeveloping infrastructure and policies that suppagort
jobs, and stimulate local economies. efficiency, particularly in sectors with complex pgly
13.Improved Accuracy in Shipment Origin Identification chains like the automotive industry. Strengthenpugt
The proposal recognizes shipment origins and allovesapabilities and promoting consolidation services) ¢
for a more accurate estimation of where and whesnhance the competitiveness of logistics hubs #nact
goods are actually coming from, rather than relyinghore international trade.
solely on the addresses provided in shipping
documents. It can lead to better logistical plagrand
decision-making.

and

In summary, improving importation efficiency is
essential for reducing costs, ensuring timely deliy
maintaining quality, complying with customs regidas,

5 Conclusions and increasing market responsiveness. These factors

This research presents a robust methodology fépllectively enhance a company’s competitiveness an
optimizing the importation of automotive componentsong-term success in the global marketplace.
focusing on port selection and the strategic locatf a
consolidation center (CC). The proposed approatichw 6  Futureresearch
integrates the Analytic Hierarchy Process (AHP) drel While this study focuses on automotive components,
Weber Location Problem (WLP), demonstrates itthe proposed methodology can be extended to other
applicability not only to the automotive industryMexico industries with complex supply chains, such asteets,
but also to import operations in other countried sectors. pharmaceuticals, or consumer goods. Future research

The methodology can be adapted to different geddgap
and market contexts, such as China or other regidtins
diverse suppliers, by adjusting the input data esitéria
according to local conditions.

The findings underline the critical role of selegtian
optimal port and establishing a consolidation ceme
improve traceability, reduce transportation cosisd

could explore the adaptation of this approach fiemint
product categories and regions, as well as thgratien of
digital technologies like blockchain, loT, and r&aie
tracking systems to enhance traceability and ojoealt
control further. Additionally, investigating the pact of
trade policies, port congestion, and geopolitieatdrs on
port selection and consolidation strategies couttvide
valuable insights for supply chain resilience.

enhance delivery times. These elements collectively

contribute to greater supply chain visibility amkaational
control, enabling companies to mitigate risks aissed
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during transit. The study also emphasizes the itapoe

of negotiating long-term contracts with carriersdan
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