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Abstract: The current paper presents a structural equation model with four variables (Government,
Infrastructure, Proximity to market, and supply chain Agility) affecting the Financial performance of a
company. Six hypotheses or relationships among variables are proposed, supposing that Government
and market Proximity are key elements to achieve a greater Agility in supply chains, considering the
regional Infrastructure to determine the impact on Financial performance in manufacturing companies.
The model is validated with data from a survey applied to 225 persons in 65 manufacturing
companies located in Ciudad Juárez, Chihuahua, Mexico. The model is evaluated using partial
least squares, and the findings indicate that there is a direct and positive effect from the Government
on regional Infrastructure with a rate of 0.436. When the Government supports the availability of
land, energy resources, transportation, telecommunications, mobile telephones, and other services,
a positive change is achieved in the Infrastructure and supply chain Agility. Furthermore, the
Government also has a direct and positive effect on the market Proximity at a rate of 0.171; consequently,
the regional Infrastructure also has an effect on it. Similarly, the market Proximity directly and positively
influences the supply chain Agility, as well as a company’s Financial performance at a rate of 0.506.

Keywords: government support; market proximity; agility; supply chain; PLS

1. Introduction

Since some decades ago, economists have agreed that the manufacturing sector is an essential
element to increase the productivity and thereby improve the economic growth of a country, since it
is regularly involved in many industries. For instance, there are more employment opportunities,
economic developments, technological advancements, gross domestic product (GDP) input, and a
better quality of life is achieved. Therefore, the supply chain (SC) has a significant role within the
manufacturing sector, since it allows for a more productive system; on the other hand, the appropriate
collaboration between companies to unify their objectives and reach the differentiation levels in the
market is what contributes most to achieving a competitive advantage [1]. A SC is defined as a network
of interrelated companies integrated by raw materials, information, and economic resources flows,
where it is aimed to add the higher value to a benefit or service from the supplier to the customer [2].
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Nowadays, the complexity of production systems, globalization, and dynamic aspects have
caused the direction of business economics to be achieved through their proper SC [3] and several
companies have implemented performance indexes evaluations in their SCs using different trends
and methodologies. For example, consider the Agility levels in SCs, which include fulfilling
product deliveries to the customer, reducing delivery time, reducing total costs, and improving
quality [4]. Those performance indexes in SCs are obtained using cases of study, regression analysis,
hierarchical analysis, structural equations, and neural networks [5].

Currently, there are many factors that influence obtaining greater Agility in the supply chain;
for example, Braunscheidel and Suresh [6] declared that organizational structure and management
commitment are of vital importance for Agility and flexibility. For their part, DeGroote and Marx [7]
declared that information and communication technologies are the basis for the integration of partners
in a supply chain, since they enable quick decision making almost in real time, giving Agility to
SCs. Likewise, Garcia-Alcaraz and Maldonado-Macias [8] declared that the key to Agility lies in the
human resources of the companies and the flexibility in their SC to adapt to changes in demand.
Finally, Brusset [9] stated that the SC visibility is one of the benefits that can be achieved with Agility,
although the most important thing is the Financial performance that the company can obtain [10],
so managers should focus on achieving acceptable levels of Agility in the company.

However, the above factors can be considered as internals that are associated with the company.
There are other external factors that affect the Agility and performance of companies, which refer to the
Government at all levels, since they are responsible for facilitating business activities by streamlining
the bureaucratic procedures that are carried out [11,12], providing services as phone, internet, land
facilities, taxes, among others. In other words, the Government is responsible for providing the
Infrastructure that allows the flow of raw materials and finished products [13]. Thus, the Government
and the Infrastructure available in a region are a source of the Agility and the Financial performance of
the company.

However, one of the most important strategies for obtaining SC Agility is to reduce the
Proximity to customers, which is why some international companies establish subsidiaries in other
countries. Specifically, many subsidiaries of foreign transnational companies have been established
in Mexico, which are commonly called maquiladoras, and are characterized by importing raw
materials and exporting their finished products, especially to the United States of America (USA),
Canada, and Europe, which is the most important market [14]. As consequence, Mexico, the USA,
and Canada had signed the North American Free Trade Agreement in the 1990s, which helped this
region experience a considerable population growth, and currently, the maquiladora sector represents
an economic advantages in the region [15].

In December 2017, there were 5089 manufacturing companies in Mexico, of which 512 belonged to
the state of Chihuahua, and 335 belonged to Ciudad Juarez, representing 6.7% of national enterprises.
Also, among the 335 companies registered in the Index Juarez (Exportation Manufacturing Companies
and Maquiladoras Association) of Ciudad Juarez, the automotive industry stands out with 29% of the
total, while electronics was at 27%; these are the two largest employer industries in the city. In addition,
this type of Mexican exportation companies until November 2017 represented $333.304 billion dollars,
where the state of Chihuahua contributed with $46.662 billion, and Ciudad Juarez contributed
$36.396 billion [16]. Also, according to Mexican Social Security Institute (IMSS) data, in January 2018
in Chihuahua, there were 443,160 federal Government workers in the manufacturing sector, of which
292,053 were people from Ciudad Juarez (66%). Therefore, Ciudad Juarez is considered the main job
generator in this type of industry with 291,500 [17] employees, followed by Tijuana in Baja, California,
with 221,703 jobs. In addition, according to data until February 2018, Ciudad Juarez has 22 industrial
parks and 16 industrial zones, and a total population of 1,448,859, which is informative knowledge.

Furthermore, newsletters from the Secretariat of Economy stated that Mexico is the fourth
worldwide automotive products exporter, representing 15% of gross domestic product for the
country, and 17% of foreign direct investment, as published on the Mexican Government information
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page by the previously mentioned secretariat [18]. Thus, it is relevant to do research on the
manufacturing industry, which is intended to improve all types of activities within the production
processes. Therefore, benefits are acquired for companies established in Mexico, so they continue to
be economically profitable and generate employment.

Given the economic importance of the maquiladora sector in Mexico, the main questions here
are: how is the local, state, and federal Government supporting to the Infrastructure in Ciudad
Juárez for taking advantage of its Proximity to the USA market? How is the local Infrastructure
supporting the SC Agility? How has SC Agility given a better Financial performance to maquiladora
companies? This paper aims to identify the relationships between Government, Proximity, Infrastructure,
Agility, and Financial performance for the maquiladora industry, because there is a lack of this kind
of study. A structural equation model is applied to find the different contributions between the
mentioned variables; it is carried out based on data from manufacturing companies in Ciudad Juarez,
Chihuahua, Mexico.

2. Government, Supply Chain, and Sustainability

Nowadays, to speak about sustainability is to think about reducing all kinds of waste in order to
achieve greater benefits and thus achieve greater social responsibility. This has led companies to adapt
their processes to reuse certain parts of the products to also reduce costs. In this sense, they have started
logistics strategies to achieve it, in which Infrastructure and transportation are clearly key factors.

The supply chain is characterized by many operations that do not add value to the final product,
but do add a lot costs. It is even mentioned that in some industrial sectors, up to 70% of production
costs are due to logistical aspects [19]. However, that seems to be a problem of economic importance
for the enterprise, since it loses competitiveness and possibly also part of the market. The real problem
is that the logistics of raw materials and finished products requires much transport, which emits
pollutants that should be regulated by the Government [20]. Klumpp [21] commented that up to 23% of
emissions in 2015 in the European Union were due to logistics and transportation; this represents an
increase, because in 1990 it was only 15%. Therefore, now it is very common to hear about sustainable
supply chains that have been used, and how the Government has established policies and regulations.
For example, Bastas and Liyanage [22] carried out a literature review that is associated with quality
and sustainability in the supply chain, which shows that it is possible to generate products of quality
with environmentally-friendly production processes. Those companies that emit pollutants must
conform to Government regulations in order to be able to continue with industrial operations in certain
regions, and must always take these rules into account before being located in any region or city [23].
For this reason, many companies invest in new technologies to meet these regulations by monitoring,
controlling, and reducing emissions in supply chain management; currently, these activities are part of
manufacturing strategies [24]. Another important role of the Government is to support the companies
that are committed to sustainable aspects by offering support and preferential tariffs that are aimed
at beginning a culture of green production process and green supply chain [25]. As mentioned
by Mahmoudi and Rasti-Barzoki [26], supply chains require Government intervention to enforce
established regulations.

However, the Government should not only regulate the logistics and sustainable aspects during
the procurement of raw materials, production process, and distribution of finished products; it must
also regulate the reprocessing of materials after the life of the product has finished [27]. For example,
in Shu [20] reported a study in which there are useful components for remanufacturing, which is
done with Government subsidies, and Mo [28] presented a study of the analysis of the life of products
that have intellectual property rights. Therefore, it is observed that the sustainability of companies
and their supply chains is widely associated with regulations given by Government, so it is currently
considered that it must be fully committed to the establishment of sustainable standards and monitor
their compliance, and for this reason, the Government is declared to be one of the pillars of sustainability,
and should be the main promoter of that culture [29]. In addition, Government support is a major
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reason for any organization to get into new processes and change its policy for both the environment
and society. For its part, the Government is also a key factor for companies achieving sustainability,
since it is necessary to configure a set of rules or systems that allow for the better management of the
business of a company through different benefits that the Government can offer [30].

Fortunately, some research on this subject has reported metrics that a supply chain should
have in order to be sustainable, such as those reported by Popovic [31], who discussed a social
and qualitative approach. However, quantitative approaches have also been reported, such as
those from Qorri [32]. With these implications, the purpose of knowing the Government role in
aspects associated with the Proximity of customers as a means of avoiding transport and polluting
emissions and procurement and distribution costs, as well as the relationship that they have with
the Infrastructure available in a geographical region and how it encourages the Agility of supply
chain and the Financial performance of the company, this article reports a structural equations model
in which these variables are related. The results will allow managers to meet better performance
through focusing their attention on activities that are relevant for the company, while at the same time
identifying weaknesses in Government support to address the aspects that are required in order to be a
sustainable company.

3. Hypotheses and Literature Review

In this section, the hypotheses for the proposed model are formulated from previous investigations
in which the supply chain performance has been analyzed considering the variables under study.
First, it highlights the Government support and its importance for the economic growth of the regions,
and subsequently the Proximity market and the Infrastructure as mediating variables to achieve Agility.

Moreover, the role of the Government as a fundamental part of the strategies to achieve economic
development is an active factor in the business world, since it facilitates how companies and
organizations carry out their operations in a determined region. In this sense, companies and
organizations reach their growth objectives through productive activities. In fact, the Government has a
varied and critical influence on supply chains, playing a significant role through the various functions
that it performs. Also, one of the forces that promote change and shape the economic and political
landscape of any country or region is Government support, since it establishes the policies, regulations,
and taxes that affect businesses and their SCs. For instance, regulations are established in transportation,
communications, and financial institutions because they are the base for the Infrastructure in most
organizations [33]. As Sánchez-Reaza [34] mentioned, an Infrastructure policy is focused on reducing
transport costs that may only be effective if the regional policy coordinates additional efforts to
provide human capital to the region, and improves the business environment locally, causing capital
engrossment, skills, and work. In addition, telecommunications are part of the Infrastructure required
nowadays due to evolution in the new global markets.

Similarly, the Government is the one that must look forward and strengthen local Infrastructure,
and they must consider it an attractive competitive advantage for companies, because sometimes
this is considered in order to decide their location [35]. In fact, the Government is responsible for
collecting taxes and managing them, which are returned to society as Infrastructure that facilitates
their economic development. However, their commitment not only conclude there; they must manage
their maintenance and minimize the risks that could affect it, which is seen in roads and airports,
among others [36,37]. In addition, in any country, the Government must always create strategies
that allow for Infrastructure development and maintenance to facilitate business activities, which are
not always physical. Sometimes, they are services, such as internet Infrastructure for virtual supply
chains, telephones, banking, and legal services, among others [38]. Moreover, sometimes it has been
observed that the Government supports private companies’ co-investors in producing Infrastructure,
and companies’ services in determining the shortcomings that they have. However, these co-investing
companies receive remuneration for leasing their use [39]. Additionally, considering the role that the
Government has in all Infrastructure management levels, the following hypothesis is proposed:
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Hypothesis 1 (H1). The support provided by the Government has a direct and positive effect on the regional
Infrastructure levels.

Government support is a key factor when the business environment demands market updating
and globalization. Therefore, in order to have access to this market, it is necessary to have favorable
environments that attracts new companies or link local companies to global productive supply chains,
and not only through the provision of Infrastructure itself [40]. Also, a low productivity and quality
level, or simply a global disconnection from value chains by local companies, may affect the financial
goals where they have been established in the country, as well as economic growth [34]. Therefore, it is
essential to count on the support of public policies in order to promote the economic growth of any
region where aspects of equity, efficiency, and coordination are included. Thus, vertical coordination
between diverse Government levels becomes not only desirable, it is also an inescapable factor [34,40].
An equally important possible strategy for many Mexican regions that may provide productive
business environmental factors, is the use of the information and communication technologies (ICT)
networks. Where the local labor market can achieve a greater connection between northern and central
regions. And where, in the same way, the Government should promote cooperation between companies,
which should enable innovation and the acquisition of proper technology, and boost their human
capital [40].

Apparently, the regional growth of northern Mexico is guided by manufacturing exportations
and Proximity to the United States of America, being undoubtedly a connection that profits the border
states. In addition, distance has a relevant effect on the trade patterns between Mexico and the
United States, which has been achieved over time. Therefore, Proximity to the northern neighbor
and the exportation of manufactured products have been key factors that have determined regional
economic growth [41]. On the other hand, some authors have argued that in order to achieve greater
economic development, it is necessary to boost productivity and competitiveness through the transfer
of technology and integration of the SCs, supporting the location of multinational companies in
the country. In this manner, it is possible to locate or be located as close as possible to one of the
world’s largest markets in the world, the United States of America, and thus take advantage of
this Proximity [42]. Likewise, among the economic growth determinants for a region, there is the
opening of trade agreements between countries, where Government public policies directly influence
the exchange of goods, which are created precisely for exportation [34]. Consequently, the Proximity to
the destination marketing helps the innovation of the companies in a sense that it allows them to reach
greater competitiveness; it also enables the promotion of more sophisticated business design and the
management of more sustainable processes [43], providing greater benefits to the country itself.

Furthermore, according to Iimi [44], in order to improve competitiveness, companies must be
located in urbanized areas with industrial zones, and in this way, they will share benefits related
to the labor force, the entry to new marketing strategies, and the reduction of commercial and
transaction costs. Additionally, Government participation is certainly considered to have effects related
to the closeness to suppliers, services, and support companies to facilitate supply chains operations,
among others. Also, based on this conjecture, the following hypothesis is proposed:

Hypothesis 2 (H2). The support provided by the Government in its three administrative levels has a direct
and positive effect on the market Proximity, where suppliers and competitors facilitate the innovation of the
companies in the region.

Similarly, Infrastructure is required along with the productive development service, and it must
be planned in order to support existing or further production centers. Thereby, the national policy
should be shaped as a continuous improvement process, which demands periodic changes depending
on the internal and external environment where it is inserted [45]. In addition, Raghunandan et al. [46]
suggest that organizations apply a wide range of digital communication channels to increase their
market, which includes mobility, social media, real-time activities, market personalization, and data
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analysis; these are what really define marketing strategies in companies, and therefore can influence
Proximity. As a matter of fact, it means that having an Infrastructure of communication and services
availability, e.g., Internet, telephones, television, and radio, facilitates operations regarding market
Proximity [47]. In addition, geographical Proximity is the result of the historically accumulated
transportation foundation called Infrastructure as well as related places, both in a more material
and virtual sense, and the arrangement of territorially delimited spaces along the social, institutional,
political, and economic dimensions. In general, it enables specific localization effects that support
the physical Infrastructure development, labor market, and commercial support specialization [48].
Therefore, the following hypothesis is proposed:

Hypothesis 3 (H3). The available regional Infrastructure has a direct and positive effect on the market
Proximity, which includes suppliers, service providers, customers, and products.

Additionally, the SC Agility is about responding to a certain request, having a set plan,
and obtaining the capacity and visibility for a customer response [6]. Likewise, for Fayezi et al. [49], it is
also defined as the strategic ability to answer to internal and external uncertainties through an effective
integration of all employers. In addition, organizational Agility needs to be leveled and supported
through the SC to create a sustainable business success [49]. Also, it is argued in the literature that
Agility in the SC may influence the prosperity of an organization [50], so internal (intra-functional
operations) and external integration (suppliers and clients) are the ones who help an organization
get the ability to act in an agile form within their own SC Actually, these authors emphasized the
need to have intra-organizational capacities such as: information Infrastructure, functional flexibility,
and participation to maintain and develop Agility, and hence, the importance of evaluating Agility
levels to establish improvement criteria that help achieving greater economic benefits in companies.
Subsequently, the previous information allows concluding that in order to look for Agility, it is
necessary to have information exchange, communication, and coordination through the information
systems, as well as having the Infrastructure and available services among all of the chain participants,
whether they are suppliers, manufacturers, distributors, or retailers [51,52].

Furthermore, the relationship between Infrastructure and Agility characteristics in the SC has been
empirically confirmed in the literature on SC and operations management, where several investigations
are identified. For example, DeGroote and Marx [7] proposed a structural model where the independent
variable is ICT; the mediating variable to Agility is the response to market changes, and the performance
achieved in the SC is the dependent variable. In addition, among the considered aspects in ICT,
those that stand out include: shared information among members, collaboration to improve transport
logistics, demanded outlooks, stock management, product deliveries, and even flexibility. The results
of the model that are evaluated indicate that the appropriate implementation and use of ICT improves
the Agility in the SC; it is supports Yang [53] as well in his structural model by validating the effects
that ICT has as part of the available communication Infrastructure. He argued that ICT results in
the Agility of the SC, and communication is a key factor to improve collaboration with its suppliers
and customers, where benefits are improved and may be transformed into economic growth by
companies. Therefore, it is crucial to consider in the first place the Agility or adaptability levels in
the productive chains of manufacturing companies. Similarly, other authors have confirmed that the
energy, transportation, and telecommunication Infrastructure are determinant elements for the growth
of border cities. Among these, Infrastructure in energy is the most important, since it directly benefits
the manufacturing industrial exportation [54]. Considering the preceding information, the following
hypothesis is proposed:

Hypothesis 4 (H4). The regional Infrastructure available has a direct and positive effect on the Agility levels of
supply chains in manufacturing companies.
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Moreover, the costs associated with labor force are another essential factor in Mexican
manufacturing industrial exportation. In other words, companies from other countries are established
in the region in order to take advantage of these low-cost benefits [14,55], as well as those who are from a
tariff-type, which are products of free treaty agreement, as is the case of Mexico [56,57]. However, it is
also desirable to be in touch with customers and suppliers, since this reduces logistics costs and
improves the ability to adjust to unknown changes in customer requirements. Also, manufacturing
companies that are established in the northern region of Mexico have advantages due to their Proximity
to the United States of America, which is considered the main consumer market of these products,
especially in the automotive and electrical sector [58,59]. In addition, the existence of agencies that
facilitate the importation and exportation processes of merchandise should be considered regularly if
they are specialized customs agencies [60]. According to Besik and Nagurney [61], the quality levels
in perishable products delivery are directly affected by the costs associated with the Infrastructure
that is used to transport them, which provides the environmental and physical conditions to achieve
deliveries on time. For this reason, Infrastructure directly or indirectly is a way that accelerates and
provides flexibility to product deliveries.

Additionally, having the customers of finished products and raw materials suppliers at short
distances from the company’s location allows a logistics operations to better control and improve
Agility in companies. For instance, when greater distances exist between clients and suppliers,
their performance may be affected, as is commented by Shi [62] in a study conducted in China.
On the other hand, in order to reduce these issues, specifically when there are international clients and
suppliers, it is recommended that there be good integration through the use of ICT [63], because it
improves visibility in operations and accelerates decision making that is adjusted to unexpected
changes in customer demand, and thereby improves Financial performance [64]. In order to find the
relationship between the aspects associated with Proximity and Agility in the SC, therefore, in this
research it is presented that besides the regional Infrastructure, the market Proximity may affect outcomes
in the Agility from the supply chains as well. According to these premises, the following research
hypothesis is proposed:

Hypothesis 5 (H5). Market Proximity, which is linked to suppliers, customers, and regional competitors, has a
direct and positive effect on the Agility levels of the supply chains in manufacturing companies.

In addition, the Agility of the SC is widely considered a success factor in companies, since it
allows boosting competitive advantages. Authors such as Swafford [65] have mentioned that
Agility represents a strong interface between the company and its market, improving deliveries
to its customers. Also, as an answer to market changes, companies should keep as much as
possible the ability to provide the highest value to their products, improve risk management,
and fulfill their customers’ needs in an agile manner, in order to improve the company performance.
Additionally, manufacturing Agility has a direct and positive effect on Financial performance. This was
substantiated by several authors. For instance, in their study of manufacturers enterprises,
Gligor et al. [4] found evidence that Agility directly impacts the firm’s Financial performance (i.e., Return
on Assets). Similarly, other authors have proposed a direct and positive relationship between agile
manufacturing and Financial performance [7,66,67]. In general, the Financial performance envisages
the strengthening of the competitive position in companies, the adaptability to change market
scenarios and Government regulations, market image improvement, customer attention and satisfaction,
loyalty augmentation, and customer retention. According to the previous conjectures, the following
hypothesis is proposed in the manufacturing sector.

Hypothesis 6 (H6). Agility in the supply chain has a direct and positive impact on the manufacturing
companies’ Financial performance.
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Using the previous data and the proposed hypotheses, the following illustrated model in Figure 1
is presented, which indicates the relationships that must be evaluated to determine if there is any
contribution between the variables.Sustainability 2018, 10, x FOR PEER REVIEW  8 of 19 
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4. Methodology

4.1. Obtaining and Screening Information

In the present research, a measurement instrument (questionnaire) was applied, which was
focused on determining valuations regarding SC aspects, which included different variables to
find relationships between them. In addition, the considered dimensions in the instrument
were: Government (five items), regional Infrastructure (four items), market Proximity (three items),
Agility (five items), and Financial performance (three items). It was necessary to adapt the instrument
dimensions to the Spanish language, because the instrument was originally applied in English language
among manufacturing companies by Bhatnagar and Sohal [51]. Additionally, there was an inclusion of
different items. In the questionnaire, a Likert rating scale (totally disagree = 1, disagree = 2, disagree or
agree = 3, agree = 4, and totally agree = 5) was used to determine the activities and performance
levels achieved (benefits) in the chain when they were applied. Also, in order to achieve the previous
process, two fundamental stages were considered: one related to the questionnaire, and the other to
its validation.

The questionnaire: A previously applied questionnaire was used as a base; therefore, a validation
is done by professional judges to adapt it to the current context. In addition, the redaction, congruence,
and clarity of the item in each dimension was considered, which allowed readjusting the statements in
order to improve their quality. The next step was to conduct a pilot test of the questionnaire by applying
it to 20 people in the industry. Also, improvement observations were received and considered; with this
information, the initial consistency of the questionnaire was calculated. Data gathering was successful;
consequently, it was determined to apply the questionnaire to the companies. Moreover, this instrument
was applied to employees from manufacturing companies in Ciudad Juárez, Chihuahua, Mexico,
with random participation. In addition, to promote the electronic questionnaire (SurveyMonkey
platform) the association of maquiladoras Index Juárez presented a formal invitation to registered
companies to achieve a greater collaboration. Thus, the instrument was sent to managers and engineers
in order to get more participation. Also, undergraduate students who currently work in the logistics
or SC area and their supervisors were also invited to complete the questionnaire. These application
methods were the finest way to get more participation from companies. Finally, the collected data was
recorded in the SPSS 24.0 software to continue with the validation.
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Validation: For this stage, the data was registered in SPSS database first; then, it continued to
detect extreme and missing values, because it usually happens that participants forget to provide some
answer. These are then replaced by the median through an ordinal scale [68]. In the statistical validation,
indicators were considered that measure the internal consistency of the items, the convergent and
discriminant validity between them, and their extracted variance.

First, the Cronbach’s alpha index (CAI) was used to evaluate the internal consistency of the
items along with their assigned values. The recommended values for CAI are greater or equal
to 0.7 [69–71]. Then, the average extracted variance (AVE for its acronym in English) and the
combined and cross-charges were used as indicators of convergent and discriminant validity, where
the recommended minimum values are values of 0.50, in addition to the p-value in the case of crossed
charges, where values less or equal to 0.05 are accepted [69,72,73]. Also, the variance inflation factor
(VIF) was also used to detect the possible collinearity between variables; in this case, values less or equal
to 3.3 are accepted [69]. Finally, the Q2 indicator was used as a non-parametric measure, because the
questionnaire was answered on a scale, and values greater than zero are expected, which must be
similar to the R2 values [69,72,73].

4.2. Structural Model Analysis

In this section, finding the causal relationships between the variables that integrate the proposed
model to define the contributions between them is considered. Therefore, the Financial performance
outcomes are evaluated. In addition, these variables are composed by items or the observable variables
that describe them. The best tool to find simultaneous causal relationships among diverse variables
is through structural equation modeling, which is a second-generation multivariable methodology
analysis. For this reason, it will be necessary to use a specialized software, specifically with algorithms
based on partial least squares, which is recommended for small samples in order to discover theories
about a particular behavior [68].

Furthermore, in Figure 1, the proposed relationships are modeled using WarpPLS 6.0 to test and
estimate their parameters, which meant finding the contributions of each relationship with the statistic
that expresses the degree where the data fit the proposed model, confirming its validity. Also, in order
to evaluate the parameters in the model, the following efficiency indexes should be considered: the
coefficients average in the APC (average path coefficient) ratios, the average R2 (ARS), the average
variance inflation factor (AVIF), and the Tenenhaus goodness of fit (GoF) adjustment goodness index,
which is a measure of the explanatory capacity model. For the APC and ARS, the associated p-value
is considered, which must be less than 0.05. In the case of AVIF, the values must be under five
(91), although a value of 3.3 is often allowed. The GoF instead considers values > 0.1 to indicate
low adjustment, values > 0.25 to indicate medium adjustment, and values > 0.36 to indicate a high
setting [69]. In addition, in order to evaluate the contributions as direct effects, the values of the β

and p-values found in the proposed relationships (hypotheses) are observed, and they are indicated
with the dates in Figure 1. The β will indicate a unit of change in the independent variable and the
dependent variable expressed in standard deviations. The p-value will be used to indicate the statistical
significance of each obtained relationship.

Moreover, the effects are the acquired values about each contribution given by one or more
independent and dependent variables in the model. The direct effects are the causal relationships
that happen directly between two variables; they also indirectly imply the presence of three or more
variables. There is an indirect effect when a third variable is involved that modulates the effect between
the first two; in other words, the effect of the third variable passes to the first variable through the
second. The total effects are also presented, which are the total sum of both direct and indirect effects
among the model variables.
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5. Results

5.1. Demographics Characteristics

In the present study, participants answered aspects related to their job position, including their
experience level in that job, as well as the industrial sector related to the company where they work.
In addition, it should be mentioned that there were some people who did not provide information on
any of the demographic aspects, such as gender. Table 1 shows the demographic characteristics
of the representative sample from the study, where it can be observed that the participation of
225 people from 65 companies was achieved. Also, among the identified sectors there are the following:
automotive, medical, plastic, electronics, and packaging, among others. Table 1 illustrates, for example,
the participation of 29.77% employees in companies focused on the automotive industry, another 24%
in the electronics sector, and 17.33% in the medical sector; these were the highest percentages.

Table 1. Industrial sector from the surveyed companies.

Sector Percentage

Automotive 29.77%
Medical 17.33%
Plastics 2.66%
Metals 2.66%

Electronics 24.00%
Packaging 1.33%

Comunication 0.88%
Services 4.44%

Other 13.33%
Consumption 3.55%

Total 100%

On the other hand, Table 2 shows the number of employees that the surveyed company has,
which starts with five categories, and where the large companies with more than 500 employees
predominated, as they corresponded to 68.88% of the total. Companies with between 201–500
employees followed, corresponding to 20.44%.

Table 2. Quantity of employees and companies sizes.

Employees Quantity Percentage Size Company

>500 155 68.88 Large
101–500 46 20.44 Medium

0–100 24 10.66 Small

Total 225 100

Additionally, we can comment that the job positions of the surveyed people were also identified.
Among them, 54 managers, 50 operative workers and purchasing planners participated; there were
also 40 supervisors and three operating directors. Most had more than four years of experience in
their job; in fact, 60.44% of respondents had more than three years of experience, which means that
the information provided in the questionnaire is acceptable due to the respondents’ experience and
relationship with the SC.

5.2. Statistical Validation of Questionnaire

Table 3 projects the internal instrument validity, where composite reliability values and a CAI
over 0.70 are observed. Regarding the market Proximity, a value of 0.640 is observed; it was not
rejected, since it was considered relevant for the analysis. In addition, concerning the predictive
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validity, values over 0.20 and in some cases close values are presented, which concludes that the latent
variables have an adequate prediction level. In relation to the convergence validity, the values from the
average variance extracted (AVE) are greater than 0.50. This is the minimum value to be accepted in
the variance, which is extracted from the items from each variable. It is also remarkable that there are
no collinearity problems, since each variable has variance inflation indexes (VIF) under 3.3, which is
the maximum allowed value.

Table 3. Statistical of questionnaire validation. AVE: average extracted variance, CAI: Cronbach’s alpha
index, VIF: variance inflation factor.

Indices Government Proximity Variables Infrastructure Agility Financial performance

R2 0.164 0.190 0.141 0.256
Adjusted R2 0.156 0.187 0.133 0.253
Reliability 0.919 0.807 0.842 0.909 0.837

CAI 0.889 0.640 0.749 0.874 0.705
AVE 0.698 0.584 0.571 0.666 0.634
VIF 1.250 1.201 1.317 1.460 1.365
Q2 0.164 0.189 0.140 0.259

The validation process also considers a discriminant validity to evaluate the level where each of
the items measure their construct concepts, that is, to know to what extent they relate and correlate
with each other. Also, this validity implies that each latent variable must be significantly different from
the rest of the variables that have no relation [74]. In this case, the combined and cross-loads presented
by the items are valued, as well as their p-value. In Table 4, this information is shown; note that the
numbers marked in bold are the high saturations that the items have in their corresponding construct,
and the rest of the numbers are the low (crossed) loads they have with the rest of the constructs. In all
of the cases the loads are respected, and all of the p-values are 95% meaningful; this demonstrates the
convergent and discriminant validity from the latent variables.

Table 4. Combined and crossed loads.

Item Government Proximity Variables Infrastructure Agility Financial performance p-Value

Gob28 0.897 −0.080 0.065 −0.114 0.020 <0.001
Gob29 0.917 −0.057 0.003 −0.019 −0.047 <0.001
Gob30 0.887 −0.068 0.018 −0.018 −0.029 <0.001
Gob31 0.705 0.163 −0.098 0.117 0.055 <0.001
Gob32 0.748 0.092 −0.011 0.071 0.017 <0.001
Proxi37 0.142 0.725 0.071 0.004 −0.145 <0.001
Proxi38 −0.090 0.851 −0.033 −0.010 0.110 <0.001
Proxi39 −0.038 0.710 −0.033 0.008 0.016 <0.001
Infr17 0.075 −0.010 0.797 −0.085 −0.052 <0.001
Infr18 0.016 −0.052 0.780 −0.131 0.025 <0.001
Infr19 −0.140 0.011 0.760 0.069 0.027 <0.001
Infr20 0.051 0.059 0.683 0.172 0.003 <0.001
Agi67 0.034 −0.018 −0.085 0.835 −0.016 <0.001
Agi68 0.021 −0.075 −0.053 0.844 −0.037 <0.001
Agi69 0.039 0.033 −0.037 0.782 0.062 <0.001
Agi70 −0.076 0.032 0.036 0.835 −0.086 <0.001
Agi71 −0.017 0.032 0.146 0.784 0.086 <0.001
Fin72 −0.155 0.063 0.066 0.006 0.663 <0.001
Fin73 0.098 −0.077 −0.019 −0.001 0.842 <0.001
Fin74 0.023 0.026 −0.031 −0.003 0.868 <0.001

5.3. Efficiency Characteristics of Structural Model

As mentioned in the methodology section, the efficiency indexes of the model are used to evaluate
the ability of the collected data to adjust with the causal relationships proposed. Table 5 presents
the main indexes for these inferences; in the APC index, a value of 0.309 is observed for the Path
coefficients, being significant with a p-value < 0.001. In the same way, the ARS (R2) has a value of 0.188
with a p-value also of 0.001; the ARS has a value of 0.182, which is also significant with 0.001 in its
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p-value. Also, the AVIF index corresponding to the inflation factor of the variance shows a value of
1.239, being very acceptable as it is under the allowed cut-off point of 3.3.

Table 5. Efficiency indices of the model. APC: average path coefficient.

Index Value Decision

APC 0.309 p < 0.001
R2 0.188 p < 0.001

R2 adjusted 0.182 p < 0.001
AVIF 1.239 Ideal ≤ 3.3
GoF 0.344 Medium ≥ 0.25

In addition, the GoF index shows an average adjustment of 0.344, because the relationships
initially proposed are supported with the information provided by the participants. Finally, for an
appropriate adjustment, it is only required to have values over 0.25; therefore, the obtained model is
considered efficient to indicate these causal relationships.

5.4. Structural Model and the Effects between Variables

The structural model obtained is presented in Figure 2, and the direct relationships between the
variables are indicated by arrows. The value of β shows the dependence between two latent variables,
while the p-value points out the statistical significance of the relationship. As it can be observed,
all p-values are under 0.01, which proves that all of the indirect relationships are statistically significant.
Also, six significant relationships can be seen, where the greatest effect is the one presented by the
Agility on the Financial performance of companies. In addition, this relationship is direct and positive
with a β = 0.506, p < 0.001; this indicates that when each unit increases its standard deviation over
Agility activities, an increase in the standard deviation of the company’s Financial performance benefits
will be achieved with 0.506 units.
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Figure 2. Structural model obtained regarding market Proximity and Government support.

Furthermore, following with the analysis, it is observed that in each dependent variable, a value
of R2 is portrayed, which indicates the variance percentage explained by the independent variables,
that is, by the variables that impact them. In this model, we have two dependent latent variables
affected by an independent latent variable (Infrastructure and Proximity), two variables influenced by
a latent dependent variable (Agility and Proximity), and finally, a latent dependent variable affected
by another dependent latent variable (Financial performance). Additionally, in order to explore the
relationships found, it is also noticed that the regional Infrastructure has a R2 value = 0.190, meaning that
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19% of the variance for this dependent latent variable is explained only by the support received from
the Government.

Also, a R2 value = 0.141 is detected for Agility, which means that 14.1% of its variance is explained
by the market Proximity and regional Infrastructure. In Agility, there are other aspects that are considered
to achieve a satisfactory Agility level; the activities and elements used in this research validate that the
available Infrastructure in a region and the Proximity to the target market help create a greater Agility in
the SC, especially in manufacturing companies, which is the case where the questionnaire was applied.
Finally, the model also displays a R2 value = 0.256 for Financial performance, which it means that 25.6%
of the variance to explain this variable is only given by the Agility levels achieved in the SC.

5.4.1. Direct Effects, Size of the Effect, and Indirect Effects of Latent Variables

As previously mentioned, the effects are the values obtained about each relationship given by
one or more independent and dependent variables in the model. The direct effects are the causal
relationships that happen directly between two variables; while an indirect effect implies the presence
of three or more variables. Table 6 shows the direct effects between variables that were already
described in Figure 2, as well as the associated p-values and the size of the effects (ES). For instance,
there is a direct and positive effect from the Government on the Infrastructure by β = 0.436, p < 0.001,
and ES = 0.190, which means that the services availability and quality and Infrastructure depends in
large part on the public policies anticipated and defined by the Government; it can explain 19% of
the variability levels in the Infrastructure. On the other hand, Infrastructure has an effect on market
Proximity of β = 0.297, p < 0.001 with a value of ES = 0.111; this means that the suppliers, competitors,
customers, services, etc., Proximity are achieved through Infrastructure, since this can explain 11.1% of
the variability in Market Proximity.

In addition, remember that the indirect effects are obtained by multiplying the direct effects of
the involved latent variables. As an example, market Proximity is indirectly related through Agility,
with the Financial performance as 0.221 × 0.506 = 0.111. Similarly, for all of the effects, the same argument
applies, even though the indirect effect is by three or more ways. In all of the cases, the values of p-value
are under 0.05 and significant at 95%. This can be presented in Table 7, where the indirect effects in
the model are illustrated. Also, note that the greater indirect effect occurs between the Infrastructure
and the Financial performance with 0.146 change units, and it has a weak explanatory power since a
2.7% variability is achieved with an ES = 0.027. There is an indirect effect from the Government on the
Financial performance (in bold letters) either by Infrastructure or Proximity; however, it is important to
notice that this indirect effect is not significant, because the p-value is higher than 0.05, and which is
the maximum acceptable level suggested for the statistical significance test.

Table 6. Direct effects between variables (of Figure 2).

Variable Government Proximity Infrastructure Agility

Infrastructure β = 0.436 (p < 0.001)
ES = 0.190

Proximity β = 0.171 (p = 0.008)
ES = 0.052

β = 0.297 (p < 0.001)
ES = 0.111

Agility β = 0.221 (p < 0.001)
ES = 0.070

β = 0.223 (p < 0.001)
ES = 0.071

Financial performance β = 0.506 (p < 0.001)
ES = 0.256
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Table 7. Indirect effects between variables (of Figure 2).

Variable Government Proximity Infrastructure

Proximity 0.130 (p = 0.003)
ES = 0.040

Agility 0.164 (p = 0.006)
ES = 0.041

0.066 (p = 0.080)
ES = 0.021

Financial performance 0.083 (p = 0.062)
ES = 0.018

0.112 (p = 0.008)
ES = 0.010

0.146 (p < 0.001)
ES = 0.027

5.4.2. Total Effects between Variables

Table 8 presents the total effects among the latent variables according to the p-values; only one
total effect is not statistically significant (bold letters), and the rest of them are significant at a reliability
level of 95%. Thus, the greater total effect occurs between Agility and the Financial performance, with a
value of 0.506 being 99% relevant with an effect size ES = 0.256, indicating a contribution in the benefits
variability with 25.6%.

Table 8. Total effects between variables.

Variable Government Proximity Infrastructure Agility

Infrastructure 0.436 (p < 0.001)
ES = 0.190

Proximity 0.301 (p < 0.001)
ES = 0.092

0.297 (p < 0.001)
ES = 0.111

Agility 0.164 (p = 0.006)
ES = 0.041

0.221 (p < 0.001)
ES = 0.070

0.228 (p < 0.001)
ES = 0.092

Financial performance 0.083 (p < 0.062)
ES = 0.018

0.112 (p = 0.008)
ES = 0.010

0.146 (p < 0.001)
ES = 0.027

0.506 (p < 0.001)
ES = 0.256

According to the previous information, the following statements can be established:

• All effects between the variables are positive.
• The support offered by the Government affects the Regional Infrastructure to a greater extent,

which means that public policies influence the available Infrastructure in cities, regions,
or countries.

• The Government also indirectly impacts the Agility of SCs through such policies that affect the
Infrastructure such as services, roads, transportation, ports, land, energy, etc.

• Government support has no direct effect on the supply chains Financial performance as benefits
in manufacturing companies, although an indirect effect was identified; however, it was not
statistically significant.

• According to the previous observations, it is possible to discuss the industrial implications that
represent the effects found in the model.

6. Discussion: Industrial Implications

In the structural model, some significant implications were found for the manufacturing industry
of Ciudad Juarez. On the one hand, the hypotheses are based on the information gathered from
questionnaires; therefore, the suggested relationships agree with those practices that are related closely
with the relationship that Government support and Infrastructure have in the SC in this type of company.
On the other hand, the contributions between the variables are the result of the levels of execution
activities in industrial practice. It means, the levels of Infrastructure in the region (land availability,
energy resources, transportation, telecommunications, Internet) from the current case are considered
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adequately linked to the demands of the active manufacturing companies. Furthermore, the support
received from the Government to protect foreign investment or facilitate logistics operations is also
considered acceptable, although improvements in the health aspect are suggested. Also, the market
Proximity, which includes suppliers, customers, competitors, and services is considered a principal
factor to create Agility, in other words, to respond quickly to market changes or adjust its customers’
needs, which depends on the Government support.

Finally, participants consider that in their companies, the Government support is adequate due
to the Infrastructure in the region. This is supported by Bhatnagar and Sohal [51], who assured
that companies obtain greater benefits when the environment where they operate (Infrastructure,
Government, Proximity) are considered. Therefore, the data provided by the respondents for these
aspects is relevant, because it is the antecedent to establish new strategies to improve both the current
governmental and industrial system; in this way, it is possible to increase the industry development in
the region.

7. Conclusions

As conclusions, the six proposed hypotheses in the model from Figure 1 are accepted,
since statistically there is evidence to declare that in each of them, the causal relationship or effect
between variables is not trivial; that is, the proposed relationship is supported by the obtained data
from the manufacturing companies and the p-value associated with it.

According to Hypothesis H1, there is statistical evidence to declare with a 99% level of significance
that the Government directly and positively influences the regional Infrastructure levels at a rate
of 0.436. In H2, there is also statistical evidence to declare that Government support influences
the market Proximity, because it is certain that through the Infrastructure levels available in the
region, it is easier to locate suppliers, clients, and service providers to improve operations in the
supply chains in manufacturing companies engaged with exportation. Likewise, regarding H3,
statistical evidence declares that the regional Infrastructure levels influence the market Proximity.
This means that the market Proximity destination is achieved when there are adequate levels of
transportation services, roads, energy, communications, labor, television, radio, etc. in a certain city
or country. Hence, we intend to locate companies in the northern border of Mexico, because of its
Proximity to the United States of America and the services that are offered to facilitate the importation
and exportation operations of goods.

Regarding hypothesis H4, statistical evidence was found to declare a 99% level of significance as
well, because the regional Infrastructure influences a proportion of 0.223 in the Agility achieved in the
supply chains in manufacturing companies. Consequently, as some authors comment [4], Agility is
the companies’ ability to respond to changes in customers demand and needs; therefore, if there is no
exchange data in real time (internet, telephone), it is not possible to adjust the manufacturing processes
in the company.

In the same way, there is statistical evidence to state that the market Proximity influences the Agility
at a change rate of 0.221. Evidently, the Proximity of suppliers, customers, services, and transportation,
among others, facilitate the operations in the supply chains, because the Proximity that Ciudad
Juárez has with the United States of America is undoubtedly an advantage for the region due to the
importation and exportation creating and generating competitiveness in human capital. As a result,
together with the available Infrastructure, a higher level of innovation is achieved where there is greater
interest from the industry, which makes sense.

Finally, for hypothesis H6, statistical evidence was also gathered to claim that Agility has a
direct and positive influence on companies’ Financial performance through the improvement in the
management of their supply chains. This certainly means that the Government’s public policies
and support indirectly influence companies’ economic growth, because it is a direct provider of
the improvement in regional Infrastructure and market Proximity levels to improve operations;
it also indirectly influences the Agility of the chain. In this sense, Government support and the
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generated policies have positive effects, as found in the results on the manufacturing companies
Financial performance, such as cash flow or sales improvement, in addition to the value aggregation
and reduction of costs in operations. All of this is accomplished through the Proximity advantage
and regional Infrastructure that is available, as well as the ability to adapt to market dynamic changes
(SC Agility).

To sum up with the model and the outcomes that were retrieved according to the present case
study, as some authors had suggested [41], the Proximity of the market destination, whether they
are suppliers, customers, services, allows speeding up industrial operations [51] of importation and
exportation of goods; therefore, it reduces costs investment and the time to carry them out. This is
particularly true for Ciudad Juarez with the United States, being a city border. In addition, this Proximity
has allowed the regional Infrastructure to acquires acceptable levels and quality over time to facilitate
the productive supply chain operations of the companies established in the city. On one hand, this has
been supported by Government policies to attract more investment to the country. On the other hand,
it would be considered that Government support directly affects companies’ financial achievements.
In this sense, this model contradicts itself, since such an improvement is only perceived through
Infrastructure, Proximity, and Agility. Therefore, there is evidence to establish that improvements in
public policies provide Infrastructure consolidation, because the environment does have an impact on
supply chains and regional development.

Furthermore, Government support and the market Proximity analysis, as well as their relationship
with Agility and Financial performance, allow concluding that the industrial scheme available in Ciudad
Juárez allows companies to improve their competitiveness by reducing times, costs, and commuting
distances to import raw materials and export finished products. Also, the particular circumstances in
the supply chains (global chain structure) for this type of company—such as innovation and transfer of
development, for instance in the Delphi Case—have allowed them to not only obtain benefits, but also
improve the cash flow in the region, since the amount of employment opportunities increased along
with the workforce competitive skills.

The model obtained helps offer some interpretations about the data collected from managers,
technicians, engineers, and specialists regarding the perceptions that they have about the Government
support in the industry and the Infrastructure levels that are available in order to carry out product
transformation and distribution operations abroad. The results found indicate the importance of
having public policies that support the growth of companies, so that they directly intervene in the
results of regional competitiveness, which are achieved through competencies reached by workers,
experiences, services, and economic growth, among many other factors. In this sense, it was discovered
in the region of the case presented, that indeed through the supply chains, the indirect participation
of the Government regarding Infrastructure and market Proximity influence the Financial performance
of the companies. This is a key factor in the manufacturing companies given the global competition,
mainly as it prevents companies from relocating to other cities since they generate employment, and it
is through them that the livelihood of a large part of the population is achieved. The applicability of the
results found in the model suggests giving feedback to companies and the Government on the way in
which public policies and Infrastructure levels intervene in their financial growth, thereby establishing
strategies to improve Infrastructure, and municipal, state, and federal Government support.
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