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ABSTRACT

This paper is based on a PhD Thesis (Alarcon, 2011) and a research carried out by the
Transport and Territorial Systems Group of the Institute of Engineering of the National
Autonomous University of Mexico (UNAM), by request from the Ministry of Economy of the
Mexican Federal Government and the Committee for the Central Region Development
(FIDCENTRO) (Antun et al.; 2009).

The paper contains two main parts. The first one is dedicated to the logistics competitiveness
theories: the logistics competitiveness is described as a factor for the companies’
competitiveness, then the territorial competitiveness is described in the context of the grown
theories; later, the territorial competitiveness from a logistical perspective is presented, and
the territorial logistical competitiveness is described.

The second part of the paper is focused on the strategic logistical nodes (SLN); they are
presented as a strategy for the territorial logistics management; a methodological base for
the identification of SLN is proposed; a base for the identification of SLN in the Central
Region is presented, and the identification of outstanding logistical nodes, strategic logistical
nodes, and type and profile of equipment and logistical infrastructure, in the Central Region,
is presented. Finally, conclusion and references are included.

Keywords: Logistics Platform, Logistics Facilities Location, Territorial Logistics Land Planning

1. OBJECTIVES

The objectives of this paper are:
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i. To built the theoretical and methodological concepts on territorial logistics
competitiveness

ii. To make a prospective diagnosis on Mexico’s logistics situation

iii. To benchmark the international experiences on urban goods distribution vs the
logistics practices in Mexico City Metropolitan Area

iv. To develop a methodology in order to find the Strategic Logistics Nodes (SLN) to
promote a territorial logistics planning in a regional urban system

v. To apply the methodology at the Central Mexico planning mesoregion.

2. METHODOLOGY

The methodology have three level of analysis:

a) First level analysis:
Identification of Logistics Nodes (LN): connectivity analysis on national & regional
road networks and railways, freight vehicles flux, in relation to industrial and
commerce activity, market attraction and logistics services

b) Second level analysis:
Identification of Strategic Logistics Nodes (SLN): profile analysis of freight flux, city
characteristics, urban markets and the offer of logistics and transportation services for
the supply chain management

c) Third level analysis: Identification of the type, market profile and infrastructure &
equipment for the feasibles logistics services in the SLN

3. THEORETICAL AND METHODOLOGICAL CONCEPTS ON
TERRITORIAL LOGISTICS COMPETITIVENESS

3.1 LOGISTICS COMPETITIVENESS, A FACTOR FOR THE COMPANIES’
COMPETITIVENESS

The competitiveness of a company mainly depends on the advantages linked to lower costs
and the factors for making differences versus its competitors. The generation of competitive
sustainable advantages is based on the structure and segmentation of the company, the
competitive scope of the companies on similar segments, the management and coordination
of activities through chains of value, and strategies for innovation. Instead of contesting on
comparative advantages, the companies have to contest on competitive advantages (Porter,
1990); the latter advantages correspond to the capability of supplying products and services
in a more effective and efficient way than the competitors do, in order to get a sustainable
success in the market (Berroeta et. al., 1999).

An industry is formed of a set of companies with similar economical activities (Porter, 1990).
Key elements for the competitive performance of the companies can be identified with base
on the industry’s structure and characteristics. The belonging to a competitive industry does
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not guarantee that a company will be successful in the market, but the company’'s
competitive strategies do. The chain of value is also linked to the generation of competitive
advantages (Porter 1997). The operation of any company includes interdependent primary
and secondary activities, which contribute to the product final value; hence the strategies for
management and coordination of the company operation must be integral at internal and
external levels. The competitive sustainability of a company depends on the implementation
of innovation strategies, developing more competitive advantages in a shorter time that its
competitors can do. The innovation doesn't only respond to the possibility of changing, but
rather to the speed for such change. The introduction of operative, organizational and
technological innovations increases the company’s productivity and competitiveness.
Logistics has become a fundamental factor for the generation of competitive advantages and
creation of value, through the planning, implementation and control of processes linked to
physical flows, and the integration of processes along the supply chain.

The competitive advantages associated to the logistics of a company are based on the same
premises about costs and differentiation elements.

On one hand, the efficient management of the key and supporting logistical processes allows
reduce the costs related to the goods flow through the supply chain, the production and
physical distribution costs, and especially the storage, inventories and transportation costs
(Antun, 1994).

On the other hand, the capacity for putting a product in the place and at the time where a
demand exists, satisfying the clients’ requirements before its competitors can do (levels of
service), is an important differing element for a company. The management and execution of
the activities, which form the internal and external operation of a company, contribute to the
final value of the product; in logistical terms, the management of the goods physical
movements generates opportunities for the creation of value. The product value can be
increased through the supply chain management, implementing strategies designed
according to the client's requirements, demand performance and consumption patterns,
sustained on an appropriate management of information and cash flows. The sustainability of
the competitive advantages, related to the company’s logistics, depends on the capability of
the company for developing and implementing innovations and re-engineering strategies on
logistical process practices along the whole supply chain, whose objective is to reduce costs
and increase level of service to clients.

3.2 TERRITORIAL COMPETITIVENESS, IN THE CONTEXT OF THE THEORIES ON
REGIONAL AND ENDOGENOUS GROWTH, AND THE NEW APPROACHES ON
REGIONAL GROWTH

Theories on regional and endogenous growth and the new focuses on regional growth,
consider that the territory is an active entity with autonomous dynamics, an agent for the
economic development and social transformation (Friedman and Weawer, 1981; Furid
Blasco, 1996a; Nijkamp and Poot, 1998; Bailly and Gibson, 2003).
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On one hand, regional growth theories can be convergence or divergence theories. The
former consider that the market forces are established by themselves without public
intervention or friction that moves away regions from the free competition ideal; such forces
balance rent and employment in the regions. The latter consider that regional disparities are
part of the economic growth process and they don't tend to disappear, but rather they
maintain the conditions for an equilibrated system (Pefia-Sanchez, A.R.; 2006).

On the other hand, the endogenous growth theories present a new development paradigm or
a territorial approach for the development (Aydalot, 1985; Furié Blasco, 1996; Caramés,
1990; Bal and Nijkamp, 1998). Two important endogenous growth theories are the following:

e The new approach of space and endogenous development, which considers that the
territory is a transformation agent and not just a support of resources and economic
activities, where the companies and the other stakeholders in the territory interact
among them, developing the economy and the society (Vazquez Barquero 1999).

e The local development model, where companies, organizations, local institutions and
civil society have a predominant role in the growth and structural change processes
(Stohr, 1985), considering the economic, socio-cultural and politics-administrative
dimensions (Vazquez Barquero, 1986; Furi6 Blasco, 1996).

Some factors which generate the new regional growth approaches are the following: the
invigoration of local companies, the creation of subcontracting networks, the externalization
of production systems, and the introduction of more flexible organization ways in large
companies (Scott, 1998). The new economical geography establishes that the regional
growth follows a circular causes logic, where the forward and backward links of the
companies produce an activities mass until a point where amassing (centripetal) forces are
compensated by centrifugal forces as land costs, transportation cost and negative
externalities (Krugman, 1995). The interaction of such two types of forces models the
space’s structure of an economy (Fujita and Krugman, 2003).

Another new regional growth approach is the territorial competitiveness. Since the eighties,
the competitiveness concept, traditionally linked to the companies, began to be used for
comparing the economic performance of countries, taking into account its economic advance
and its participation in international markets.

Porter (1990) considers that the competitiveness of a country depends on its industry’s
capability for continuous innovation and improvement, and the capability of their companies
for reaching high productivity levels which can be sustainable and increasing along time.

The competitiveness analysis for a country should be made in terms of productivity, through
the creation and sustaining of competitive advantages (Porter, 1990). According Krugman
(1991), the decisive factors for the competitiveness of a country are internal to the company
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and not external; this means that the competitiveness of a country is sustained, in an almost
exclusive way, by the economic performance of their productive units (Krugman, 1994).

3.3 TERRITORIAL COMPETITIVENESS FROM A LOGISTICAL PERSPECTIVE

The positions which are based on endogenous growth theories and new approaches of
regional growth emphasize the importance of the territory as an agent for economic
development and not just as the support of resources and economic activities.

The territorial competitiveness depends on the capability of the companies for increasing
their productivity and economic performance, and the capability of the territory for attracting,
developing and facilitating economic activities, by means the creation of a favourable
environment which generates sustainable competitive advantages and impels the
companies’ innovation and growth increasing their productivity.

Logistics has acquired more importance for the company’s competitiveness, being a key
factor for the generation of competitive advantages in the creation of value and innovation,
through planning, implementation and control of logistical processes linked to physical flows
along the supply chain. From a logistical perspective, the territorial competitiveness grows
when the territory has the required infrastructure and management for improving the
performance of the companies’ logistical processes; the territorial logistical requirements are
useful for improving the efficiency of the good physical movement along supply chains,
reducing logistical associated costs, increasing levels of service and diminishing the adverse
economic, social and environmental impacts.

In the last decades, territorial analysis has acquired more relevance (from a logistical
perspective) due to the globalization process where some companies have geographically
expanded their production (taking the competitive advantages of a territorial location) and
commercialization operations (entering to new potential markets). Such companies need re-
construct their productive systems by means of the logistical re-designing of their supply
chains, and the implementation of strategies for optimizing their logistical networks, reducing
and/or relocating production plants and distribution centres, designing more efficient
transport chains and improving operations of line-haul and urban goods distribution.

An important factor for managerial decisions making on the global logistical chain re-design
is the territory’s logistical quality, which is determined on the base of the processes
efficiency, the local level of service, and mainly the costs (not just direct cost, but also costs
related with unpredictability and unreliability).

The international trade logistics is essential for the economic development of the countries,
because it allows the access to world markets favouring economic growth and development,
becoming a strategic resource to obtain competitive advantages and to integrate global
supply chains by means of the ability for moving goods through the borders in a fast,
foregone, and reliable way and at low cost (World Bank, 2007).

The logistical territorial analysis can be national, regional and urban. Studies and programs
on urban goods transportation have been developed for urban analysis. These studies and
programs have produced strategies and recommendations on public policies for the
improvement of logistical operations in urban areas through the identification of the
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problematic, the best practices and cases of new local public policies which could be
implemented in similar and less competitive urban areas.

Urban goods transportation has acquired more relevance; it has been integrated to the
design of global transport chains and it is essential for final goods delivery. Also, it is a
fundamental component for urban life, essential for the operability and operation of the cities.

3.4 TERRITORIAL LOGISTICAL COMPETITIVENESS

In this paper, the territorial logistical competitiveness is linked to: i) the performance of
logistical processes practices in supply chains of the companies in the territory; and ii) the
infrastructure and management conditions, associated to territorial logistical requirements,
that improve the companies” logistical performance and increase the physical goods flow
efficiency (reducing costs, elevating level of service and diminishing adverse economic,
social and environmental impacts). These territorial logistical requirements depend on the
analysis level:

e For a national level, the territorial logistical requirements are linked to the following:
freight transportation infrastructure, port and airport systems, border crossings, road
and rail networks, and intermodal points, considering the goods physical flow in
supply chains for domestic and foreign markets and the concentration of economic
and market activities.

e For a regional level, the territorial logistical requirements depend on the specific
characteristics of the region: the type of current transport infrastructure (ports,
airports, border crossings, intermodal points, etc.), the conditions of the road and rail
network, the goods flow in supply chains which are related to intra-regional and inter-
regional relationships, the location of production centres and logistical facilities
(distribution centres, warehouses, deposits, etc.) and the final market which is
concentrated in urban areas or urban-regional areas.

e The urban level has aspects which are similar to the national and regional levels, as
the current transportation infrastructure and the location of production centres and
logistical facilities in the urban area. However in an urban environment, the goods
physical flow operations depend on the following factors: complexity of the urban
structure, characteristics of the wurban road network, equipment for freight
transportation operations, congestion levels, fleet size, local regulation on access
limitation for freight vehicles and on loading and unloading operations, market size
and segmentation (associated to distribution channels), etc.

3.5 STRATEGIC LOGISTICAL NODES (SLN)

Strategic logistical nodes (SLN) as a strategy for territorial logistical management
(TLM)

A territorial management from a logistical perspective (territorial logistical management),
which combines instruments for land-use assignment and regulates the flows generated by
interactions among the supported (contained) activities in the territory, is a key factor for the
territorial logistical competitiveness because it contributes to lower logistical costs, modifies
the space conditions and allows a more efficient management of the goods flows inside of
and among territorial units.
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The identification of SLN is a base for impelling territorial logistical management, by means
the integration of several analyses on: road and rail network; freight flows; production centres
and corporate facilities linked to logistical operations; final market characteristics; economic
and commercial activities; and logistical processes operations of supply chains and freight
flows.

The identification of SLN allows the implementation of strategies for increasing territorial
logistical competitiveness; some of them are the following: i) to identify Reserve Areas for
Logistical Activities (RALA), for avoiding conflicts due to inadequate land-use mixture; ii) to
place appropriate logistical infrastructure in the territory (logistics platforms, logistics centres
and urban orders freight centres); and iii) to develop the complementary infrastructure for
suitable logistical connectivity and accessibility.

Methodological base for the identification of Strategic Logistical Nodes (SLN)
There are three levels of analysis for the identification of SLN:

i) in the first level of analysis, a set of outstanding logistical nodes are identified in the
territory (see Figure 1);

ANALYSIS CONNECTIVITY IN THE CO’;%’BLRCATTI{?EN OF
LEVEL ROAD AND RAIL Lo FREIGHT FLOW MAPS
NETWORK
MARKETACTIVITIES

[Identification of outstanding logistical nodes

« Connectivity of the road and rail network

« Location in relation to centres production and corporate facilities linked to logistical operations, transportation
infrastructure and outstanding urban areas

—[ CONNECTIVITY OF THE ROAD AND RAIL NETWORK )_
7
« Important nodes for the flow connection and distribution on the
. main freeways and highways network
Factors for the ﬁg?wngrc&lwty of the road « QOutstanding nodes for the flow connection between the main
freeways and highways network, and the urban freight corridors
of important cities )
N
. . « Outstanding nodes for the connection of the rail network, in h
Factors for thenc;m(iﬁnvny of the rail particular adjacent points to lines operated by different
concessionaires J
.
—[ CONCENTRATION OF PRODUCTIVE, LOGISTICAL AND MARKET ACTIVITIES '

« Production centres and corporative facilities linked to logistical
operations

« Transportation infrastructure (ports, airports, border crossing
points, intermodal terminals)

« QOutstanding urban zones (market concentration)

Location and geographical distribution
analysis

+ On the road network
Identification of the main freight flows + Onthe rail network
* Related to the transportation infrastructure

-[ FREIGHT FLOW MAPS ]—

e Figure 1 First level of analysis
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i) in the second level of analysis, a subset of strategic logistical nodes are chosen from the
previous set (see Figure 2); and

CHARACTERIZATION OF

| ANALYSIS LEVEL PRODUCTIVE, LOGISTICAL L oaI OF
AND MARKETACTIVITIES

[Identif\cation of Strategic Logistical Nodes (SLN) ]

+ Consolidation of the economic, logistical and market activities
+ Relative importance of the transportation infrastructure

« Socioeconomic characteristic and urban structure

+ Characteristics linked to freight movement

—[ CHARACTERIZATION OF FREIGHT FLOWS

main goods, origin-destination, etc. + Onthe rail network o
« Related to the transportation infrastructure

L

—[ CHARACTERIZATION OF PRODUCTIVE, LOGISTICAL AND MARKET ACTIVITIES

s
. ) « Onthe road network
Flow analysis according type of good,
N

-
Ch:r[wficcli;;ngr“aotir\]/gffglr:ﬁi(tjig?l\?nnkgzntges « Total sur_face, urbfanized surface, s_urface with induslria! naves,
logistical operations occupation level, installed companies, sector, main activity, etc.
v
\,
( )
Characterization of transportation « Technical records about infrastructure, profile, links to commercial
infrastructure activities (domestic and foreign), etc.
o
\
( ™
« Not only considering market concentration, but including
Characterization of urban zones information on socioeconomic levels, generation poles and freight
attractors, restricted accessibility areas, etc.
s
.

e Figure 2. Second level of analysis

e iii) in the third level of analysis, the bases for the definition of the equipment type and
profile and the feasible services to be implemented in each SLN, are provided (see
Figure 3).

| ANALYSIS LEVEL

[Identification of type and profile of the equipment, infrastructure and feasible logistical services to be implemented in ]
the SLN

IDENTIFICATION OF
EQUIPMENT,
INFRASTRUCTURE AND
LOGISTICAL SERVICES

+ Logistical implications derived from economic and commercial activities
« Infrastructure requirements and services linked to the companies’logistical operations in supply chain

{ IDENTIFICATION OF EQUIPMENT, INFRASTRUCTURE AND LOGISTICAL SERVICES }

é Y
Logisticalimplications derived from + Analysis of the main economic activities in the territory
ecognomic anFt)J commercial activities + Analysis of the logistical implications derived from commercial
activities of domestic and foreign markets
\_ J
+ Characterization and analysis of logistical processes operations
in outstanding supply chains (on competitive segments of high-
Infrastructure requirements and priority sectors, considering domestic and foreign markets)
serv?csesulicnllie% &qtl:]eew?n Zgies’ + Characterization and analysis of the goods flows on the territory,
logistical onerations in su FI) chain associated to supply chains, considering freight type, main
9 P pply products, freight origin and destination, etc.
+ |dentification of infrastructure and logistical services
K / requirements along the supply chain /

e Figure 3 Third level of analysis
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4. IDENTIFICATION OF STRATEGIC LOGISTICAL NODES (SLN) IN
THE CENTRAL REGION OF MEXICO

4.1 BASES FOR THE IDENTIFICATION OF STRATEGIC LOGISTICAL NODES (SLN) IN
THE CENTRAL REGION

The identification of SLN in the Central Region of Mexico considered the following three
aspects (see Figure 4).

(1)

)

®3)

SOCIOECONOMIC ANALYSIS
THE CENTRAL REGION IN THE NATIONAL CONTEXT CENTRAL REGION
INFRASTRUCTURE
ROAD NETWORK RAIL NETWORK INTERMODALS TERMINALS AIR CARGO LOGISTICS CENTRES
PRODUCTION CENTRES AND LOGISTICAL FACILITIES
CORPORATIVE FACILITIES LINKED TO
INDUSTRIAL PARKS LOGISTICAL REAL ESTATE DEVELOPMENTS LOGISTICAL OPERATIONS
CHARACTERIZATION OF FREIGHT MOVEMENT IN THE CENTRAL REGION
PORT TERMINALS ROAD AND RAIL NETWORK AIR CARGO TERMINAL

Figure 4 Information for the identification of SLN in the Central Region

Identification of outstanding logistical nodes: i) important nodes for the flow
connection and distribution on the main freeways and highways network; ii)
outstanding nodes for the flow connection between the main freeways and highways
network, and the urban freight network of important cities; iii) outstanding nodes for
the connection of the rail network, in particular adjacent points to lines operated by
different concessionaires; iv) nodes related to transportation infrastructure; and v)
nodes related to urban areas where access is difficult.

Identification of SLN: i) location of production centres and corporative facilities linked
to logistical operations; ii) characterization of freight movement in the Central Region;
iif) geographical distribution of the companies in industrial parks in the Central
Region, according sectors.

Identification of equipment type and profile, and logistical infrastructure: i) set of
priority levels for the alternative logistics centres within each SLN; ii) identification of
the profile for alternative logistics centres proposed for each SLN; iii) identification of
the potential demand for the proposed logistics centres implementation; iv)
identification of complementary logistical infrastructure, considering logistical
connectivity and accessibility, for each SLN; and v) identification of the characteristics
of each SLN.
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4.2 IDENTIFICATION OF OUTSTANDING LOGISTICAL NODES IN THE CENTRAL
REGION

The outstanding logistical nodes are the following:

1) Important nodes for flow connection and distribution on the main freeway and highway
network. 13 nodes, which are important for the flow distribution on the road and highway
network, were identified considering: the main corridors of the national road system
(México-Nogales, México-Nuevo Laredo, México-Tuxpan, México-Puebla, y Altiplano),
the main road infrastructure for their connectivity (Libramiento Norte de Toluca, Champa-
Lecheria highway, Circuito Mexiquense, Ecatepec-Piramides-Tulancingo, San Martin
Texmelucan-Tlaxcala-Apizaco highway y Amozoc-Perote highway), and the external link
of Mexico City (Arco Norte).

2) Outstanding nodes for the flow connection between the main freeways and highways
network, and the urban freight network of important cities. 7 outstanding nodes were
identified in the Central Region: Pachuca, Toluca (2), Tlaxcala, Puebla, Cuernavaca, and
another one linked to south-eastern access of the Metropolitan Zone of Mexico City
(MZMC).

3) Outstanding nodes for the connection of the rail network. 11 points, with at least two lines
operated by different concessionaires, were considered.

4) Nodes related to transportation infrastructure. In the Central Region, such 2 nodes are
linked to air cargo terminals in the international airports of Toluca and Puebla.

5) Nodes related to urban areas where access is difficult. The selection of such nodes is
based on the historical centres of the most important urban areas in the Central Region.
8 nodes were identified, 3 of them within the MZMC.

4.3 IDENTIFICATION OF STRATEGIC LOGISTICAL NODES (SLN) IN THE CENTRAL
REGION

A subset of the outstanding nodes set was chosen according to criteria on: the location of
industrial parks, logistical real estate developments and corporative facilities linked to
logistical operations, and the characterization of freight movement in the Central Region.
Also, a criterion on the number of companies within each industrial park, classified according
sector was considered: sector C1 (textile, clothes and footwear, car parts, food and drinks,
pharmacy and personal care products, electric and electronic items), C3 (metal-mechanics,
construction and mining items), and C4 (chemical items, plastics, wood and paper, fuels,
rubber, latex and resins; glass and ceramic, packs and containers).

30 SLN were identified in the Central Region (see Figure 5); nine of them belonging to the
national road system (SLNR), six belong to the regional rail system (SLNRA), two are located

within air cargo terminals (SLNA), five are in the urban periphery (SLNP) and eight are in
urban areas (SLNU).
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5. IDENTIFICATION OF THE TYPE AND PROFILE OF EQUIPMENT
AND THE LOGISTICAL INFRASTRUCTURE

51 ALTERNATIVES AND POTENTIAL PROFILE AND DEMAND FOR THE
DEVELOPMENT OF LOGISTICS CENTRES IN SLN

The alternative logistics centres (CL) for each SLN take into account the following
classification (Antin et al.,, 2008; Lozano et al., 2006): Merchandize Centre (MC),
Corporative Logistics Platform (CLP), Logistical Rail Modal Interface Platforms (LRMIP) or
Inter-ports, Air Logistics centres (ALC), and Urban Logistics Micro-Platform (ULmP). Several
types of logistics centres can be developed in a SLN; it depends on the node characteristics
(transportation modes, operation scheme, etc).

The identification of the profile of the logistics centres to be implemented in each SLN was
based on the geographical distribution of the companies located in industrial parks, and in
the following distribution schemes: urban, regional and relative to foreign trade. The
considerations on the potential demand for the implementation of the proposed logistics
centres were based on variables related to the current market and the associated economic
and commercial activities. The profile and potential demand for the alternative logistics
centres scenarios to be developed in each SLN are presented in Table 1.
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LOGISTICS CENTRE PROFILE POTENTIAL DEMAND

SLN
MC CLP LRMIP ALC ULMP Cl C3,C4 Urban Regional = Foreign High Mediumr Low

SLNR5

SLNRA2
SLNRA3
SLNRA4

SLNR6
SLNRAS
SLNRAG

SLNR9
SLNP1

[SLNR7 | |

| | | |
[SLNR8 | | | | | |
[SLNRL | | | | | |

SLNR2
SLNP3
SLNA1

SLNRA8
SLNP4

SLNR12
SLNR13
SLNP6
SLNA2

[sLNP7 | |

SLNU1
SLNU2
SLNU3
SLNU4
SLNUS5
SLNUG6
SLNU7
SLNU8

Table 1. Alternative scenarios, profile and potential demand for the development of logistics
centres in Strategic Logistical Nodes (SLN) of the Central Region

5.2 IDENTIFICATION OF COMPLEMENTARY LOGISTICAL INFRASTRUCTURE, AND
GENERAL CONSIDERATIONS ON STRATEGIC LOGISTICAL NODES (SLN) IN THE
CENTRAL REGION

The identification of the complementary logistical infrastructure for each SLN, according to a
logistical connectivity and accessibility perspective, was based on field work (see Table 2).

The general considerations on each SLN characteristics let to identify opportunities for the
development of logistics centres, mainly related to operative aspects, connectivity and
location (see Table 3).

CONCLUSION

Results of this research provide a guide for designing public policies for promoting a wide
portfolio of logistical facilities projects, as freight transportation centres or integrated

merchandize centres oriented to truck transportation, intermodal railways platforms, air cargo
logistics centres, and corporative logistics centres.
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[ sLNn ] | COMPLEMENTARY LOGISTICAL INFRASTRUCTURE IN STRATEGIC LOGISTICAL NODES
SLNR5

SLNRA2 . " . .

SLNRA3 Construction of links for accessing the Arco-Norte highway and the whole road network

SLNRA4

SLNR6 Re-design the intersection between the Mexico-Querétaro highway and the Circuito-Mexiquense highway, spetially for north to south movements.
Improvement the Jorobas-Tula highway avoiding crossings roads which access the local residence developments

SLNRA5 . A o ; )

Construction of roads for accessing the Circuito-Mexiquense highway
SLNRAS Improvement the geometrical design of the bridge located near the Tepeji Industrial Park
:::mgf Improvement the accessibility of the Mexico-Pachuca highway and the Libramiento-Sur-Pachuca highway
|SLNR7 | |Improvement the geometrical design of the access to the Chamapa-Lecheria highway and change of location toll point for new accesses |
|SLNR8 | |Improvement the connexion among the Mexico-Pachuca highway, the Circuito-Mexiquense highway and the Ecatepec-Piramides-Tulancingo highway|
|SLNR1 | |Improvement the connexion between the Mexico-Toluca highway and the Chamapa-Lecheria highway |

SLNR2 Geometrical re-design of the link between the Libramiento-Norte-Toluca and the Lépez-Portillo Avenue
SLNP3 Geometrical improvement of the L6pez-Portillo Avenue in order to become an urban freight corridor
SLNA1 Improvement the local avenues for connecting the ACLC with the main network, in particular with the Lépez-Portillo Avenue

SLNRAB8| [Construction of roads for accessing the highway network, in particular to the Mexico-Puebla highway
SLNP4 Improvement the accessibility to the Mexico-Puebla highway, considering the location of the toll point

SLNR12 | [Improvement the connexion among the Mexico-Puebla highway, the Arco-Norte highway and the San Martin Texmelucan-Tlaxcala highway
SLNR13 [ |Improvements the geometrical design of the link between the Puebla-Amozoc highway and the Amozoc-Perote highway

SLNP6 Improvement the accessibility of the Mexico-Puebla highway and the Libramiento-Ecol6gico-Puebla freeway
SLNA2 Improvement the connections to the Mexico-Puebla highway
|SLNP7 | |Improvement the connexion between the Mexico-Cuernavaca highway and the Airport-Cuernavaca freeway |

Table 2. Complementary logistical infrastructure for the Strategic Logistical Nodes
(SLN) in the Central Region

SLN GENERAL CONSIDERATIONS ON STRATEGIC LOGISTICAL NODES

SLNR5 Excellent connexion with the México-Querétaro and Arco-Norte highways
SLNRAZ2| |Opportunities to carry out inter-modals rail-road operations

SLNRAS3| |Offer of rail services (three concessionaires)

SLNRA4| |Proximity to the Arco-Norte and the México-Querétaro highways

SLNR6 Opportunities to carry out operations inter-modals rail-road operations
SLNRAG| |Rail services offer (four concessionaires)
SLNRA6 Proximity to the México-Querétaro and Circuito-Mexiquense highways

SLNR9 Excellent connexion with the Mexico-Pachuca and Arco-Norte highways
SLNP1 Opportunity to improve the goods distribution efficiency in Pachuca (freight consolidation, cross-docking, etc)

|SLN R7 | |It is one of the main logistical clusters in the region; but there is not available space for its expansion |

|SLNR8 | |Pr0ximityt0 the México-Pachuca, the Circuito- Mexiquense and the Ecatepec-Piramides-Tulancingo highways |

|SLN R1 | |This location allows the freight movement without crossing Mexico City |

SLNR2 Excellent connexion to the México-Toluca and the Libramiento-Norte-Toluca highways
SLNP3 Opportunity to improve the goods distribution efficiency in Toluca (freight consolidation, cross-docking, etc)
SLNA1 Opportunity for the development of an Air cargo Logistics centre (ACLC) in third line; limited available plots

SLNRAS8| [Opportunity to improve freight flow on the Mexico-Puebla highways toward Mexico City
SLNP4 Rail services offer (three concessionaires)

SLNR12 | |Connexion node among the México-Puebla, Arco-Norte and San Martin-Texmelucan-Tlaxcala highways
SLNR13 | |Node for the redistribution of freight flows toward the south-eastern part of the country

SLNP6 Opportunity to improve the goods distribution efficiency in Puebla (freight consolidation, cross-docking, etc)
SLNA2 Opportunity for the development of an Air cargo Logistics centre (ACLC) in third line

|SLN P7 | |Opportunity to improve the goods distribution efficiency in Cuernavaca (freight consolidation, cross-docking, etc) |
Table 3. General considerations on the Strategic Logistical Nodes (SLN) in the
Central Region
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