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EXECUTIVE SUMMARY 

Using global positioning system (GPS) data generated by the Secure Border Trade (SBT) 

project, this study focused on identifying the travel time benefits and trends for the three 

maquilas participating in the SBT project. The SBT project collected shipping travel times for 

border crossings between twin plants located in El Paso, Texas, and Ciudad Juárez, Mexico.  

This report covers Phase II of a two-phase study. Phase I was a discovery phase that allowed 

researchers to assess the data quality and availability, define the initial metrics, and conduct a 

preliminary assessment of the travel time trends and benefits for the first 7 months of the 

demonstration phase.  

In Phase II, the researchers continued collecting data until the 18-month demonstration was 

completed. The GPS data included in this report cover the period from January 2013 to 

March 2014 and include a total of 18,629 trips. The two metrics used in this study were total 

door-to-door travel time and crossing time. Of the three maquilas participating in the SBT 

demonstration, two experienced shorter crossing times and total travel times. This finding could 

be attributed to their participation in the SBT project or to other improvements made by the 

operating agencies at the ports of entry (POEs). The third maquila remained unchanged or 

experienced slightly longer durations.  

To help the researchers determine the source of the improved travel and crossing times, data 

from non-SBT commercial vehicles were also used to verify whether the entire population or just 

the SBT participants experienced the reductions.  

Researchers also analyzed non-SBT data to verify whether these trends were observed by 

non-SBT commercial vehicles. This verification showed that at the Zaragoza POE, the crossing 

time for the non-SBT commercial vehicles either remained stable or increased slightly. At the 

Bridge of the Americas POE, the crossing time data fluctuated during the analysis period, but in 

general, the data did not show a clear reduction or increase in crossing time. This finding 

corroborates the initial hypothesis that Maquila 1 and Maquila 3 may have experienced benefits 

that Maquila 2 and non-SBT participants did not experience, such as lower inspection rates.  
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CHAPTER 1: 
INTRODUCTION 

The El Paso County Secure Border Trade (SBT) project goal was to heighten security, 

increase participation in trusted shipper programs, promote economic development, and facilitate 

border trade efficiency by enhancing collaboration between maquilas, customs brokers, 

transporters, and border security personnel. The SBT project aimed to achieve these goals by 

increasing the efficiency and security of goods crossing the US-Mexico border by providing 

visibility of the goods movement throughout the supply chain. SBT used state-of-the-art 

technology, software, and processes to secure, track, and monitor freight from the maquilas in 

Mexico to the distribution carriers in the United States. In March 2014, the SBT completed its 

18-month demonstration phase with three participating maquilas and 30 sets of global 

positioning system (GPS) tracking devices. The command center monitored the cargo 

movement, security, and integrity of the shipment. The main goal for SBT participants was to 

improve their travel times, heighten security, and reduce the likelihood of being inspected by 

Customs and Border Protection (CBP).  

This study focused on the travel time benefits to the SBT participants by analyzing the GPS 

data generated by the participating SBT trucks crossing the border between Ciudad Juárez and 

El Paso. The objective was to identify trends and assess travel time benefits for program 

participants. 

The SBT project started collecting data in summer 2012 and continued until March 2014, 

when the project ended. This study was divided into two phases. 

 

 Phase I (completed in September 2013) was a discovery phase that allowed researchers to 

assess the data quality and availability, define the initial metrics, and conduct a 

preliminary assessment of the travel time trends and benefits. The report Time Savings 

Benefits Assessment for Secure Border Trade Program—Phase I documents the findings 

of the Phase I study. 

 Phase II, documented in this report, was the continuation of the study, in which the Texas 

A&M Transportation Institute (TTI) continued collecting and analyzing data until SBT 

project completion in 2014 and conducted the final assessment.  

BACKGROUND 

The SBT data used in this report came solely from the sets of GPS devices provided by the 

SBT project and carriers. Each set of devices was comprised of two devices: trailer and tractor. 

The trailer device was attached to the trailer door, and a separate tractor device was located 

inside the cab of the truck. Both devices were paired wirelessly to detect trailer-tractor 

separation. The GPS data were transmitted via cellular modem to the command center. While 

paired, the trailer device was responsible for periodic GPS location reporting over GSM cellular 

communications to the SBT command center. After separation, both the tractor and trailer 

devices independently sent periodic GPS location reports.  
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The SBT project recruited three major maquilas to participate during the 18-month 

demonstration phase. Each of these maquilas has one or more plants in Ciudad Juárez and 

several distribution carriers in El Paso where finished goods are unloaded. All participating 

maquilas are certified by the Customs-Trade Partnership Against Terrorism (C-TPAT) program. 

The ports of entry (POEs) used by the SBT participating shipments were the Zaragoza Bridge 

and the Bridge of the Americas (BOTA) in El Paso, Texas. The SBT project had 30 sets of GPS 

devices that were distributed uniformly among the three participating maquilas. The devices 

were not assigned to a specific truck or trailer; rather, they were mounted to any truck/trailer, 

which provided flexibility and maximized the opportunity for more crossings.  
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CHAPTER 2: 
METHODOLOGY 

This chapter describes the sources of the data used in this report, how they were collected, 

and their elements. 

SBT DATA 

Although the SBT system was completed in summer 2012, the first 6 months were used as a 

shakeout period and to allow maquilas to ramp up the number of shipments to their full potential. 

Several issues were found with the GPS devices during the shakeout period that compromised 

the data. The main issue was related to the lack of cellular coverage provided by both the 

Mexican and American carriers. The GPS devices could only hold one cellular modem, and there 

were no binational carriers in this area. While one carrier might perform well in the United 

States, it might not perform well in Mexico and vice versa. After trying several carriers, the 

subcontractor found one that worked well on both sides of the border. Due to this and other 

issues, it was decided to discard the data collected during the shakeout period and only use data 

collected after January 1, 2013.  

The SBT project considered all data provided by the participating maquilas sensitive and 

confidential due to the obvious security aspects associated with border crossings. The data 

collected and used in this report have been anonymized to protect the maquilas and the personnel 

involved with the SBT project. 

DATA COLLECTION EFFORTS AND QUALITY CONTROL 

The SBT data were collected and stored by one of the subcontractors, and only that 

subcontractor had access to the data. The subcontractor agreed to give researchers the GPS data 

in a spreadsheet that contained all the shipments for a specific period.  

The Phase I study provided a detailed discussion on how the data were obtained and the 

quality control performed by the research team to ensure that the data were useful, complete, and 

accurate. The same steps were conducted while obtaining the data for Phase II. 

DATA SOURCE VARIATIONS 

During Phase II, Maquila 2 changed its operating procedures, which affected how the GPS 

data were being collected. Initially, the shipments went from the Maquila plant to the cross-dock 

distribution center, where the trailer mechanical seal was removed, the SBT GPS trailer device 

attached to the door was removed, and the finished goods were offloaded. In fall 2013, this 

maquila started using a secure distribution carrier, where the trailer was dropped off, remained 

sealed, and was picked up by another tractor to take further inland to another US-based 

manufacturing facility. The carrier and maquila customer opted not to cut the mechanical seal; 

hence, the SBT GPS trailer device attached to the door could no longer be used. The initial 

solution was to use only the tractor GPS device. Subsequently, this maquila, and its carrier, 
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decided to no longer use any of the SBT-supplied GPS devices. Instead, they proposed using the 

carrier’s GPS device. This was an acceptable solution for the SBT project. The SBT team 

configured the command center to start receiving this new data source and redistributed the SBT 

GPS devices to the other two maquilas, For the purpose of this study, this change did not have a 

negative impact. In fact, it had a positive effect because 100 percent of the shipments from that 

maquila were reported to the command center since every tractor carried the carrier’s GPS 

device instead of just a fraction, as was the case with the SBT-provided GPS devices. 

ANALYSIS PERIOD  

The data used for this study covered the period from January 9, 2013, through March 31, 

2014.  

DATA ELEMENTS 

An example of the data fields contained in the data set is presented in Table 1, and the 

description of these fields is provided in Table 2. 

 
Table 1. Sample of Data Fields. 

 
 

Table 2. Field Definition. 

Field Description 

Date Shipment Date 

Device ID ICU Device 

Origin Shipment Origin 

Origin Country Mexico (MX) or United States 

Departure Time Time Shipment Left Origin 

Destination Shipment Destination (after passing through port of entry) 

Destination Country MX or United States 

Arrival Time Arrival at Destination (after passing through the port of entry) 

Type Northbound (NB) or Southbound (SB) 

POE Port of Entry 

O to P Origin to Port Travel Time 

P to D Port to Destination Travel Time 

Queue Wait Time from Port Entry to Primary Inspection  

POE Time Time in the Port of Entry (from Primary Inspection to Port Exit) 

Crossing Time Total Time to Pass through the Port of Entry (Queuing plus POE Time) 

Trip Time Total Trip Time (from Origin to Destination; Departure Time to Arrival Time) 

Map URL Link to View Shipment Details 

Maquila M-1, 2, or 3 

Date Device ID Origin

Origin 

Country

Depature 

Time

Destinati

on

Destin

ation 

Arival 

Time Type POE O to P P to D Queue

POE 

Time

Crossing 

Time

Trip 

Time Map URL Maquila

1/9/2013 CC 329-ICU-CC 31505Plant1 MX 1:10 PM DC01 USA 2:30 PM NB Zaragosa Bridge7 15 8 50 58 80 http://portal.secureorigins.com/Saturn/Utilities/Generate_Map.aspx?id=MTY3MDc=M-3
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This study was mostly interested in the travel times for each of the multiple segments that 

comprised a border crossing trip. The main segments for a northbound shipment were: 

 

 Plant or maquila to POE. 

 Start of POE to end of POE. 

 POE to distribution carrier. 

Figure 1 and Figure 2 show the layout of the Zaragoza and BOTA POEs, respectively, and 

the geofences used by the SBT command center to calculate travel times. The yellow and red 

dots depict sample GPS positions used by the command center to determine if the shipment was 

within a geofence. The time stamps associated with these GPS positions were then used to 

compute the travel times. Below is a definition of the different time stamps used during a trip:  

 

 T origin: first GPS read after leaving the plant geofence (not in figures below). 

 T1: first GPS read within the queue geofence (ZA-OMX). 

 T2: first GPS read within the bridge geofence (ZA-POE). 

 T3: first GPS read after leaving the bridge geofence. 

 T destination: first GPS read within the distribution carrier geofence (not in figures 

below). 

These time stamps were used to compute the individual travel times using the following 

formulas (see Table 2 for term definition): 

 

 O to P (Origin to Port of Entry Travel Time) = T1 – T origin. 

 Queue = T2 − T1. 

 POE Time = T3 − T2. 

 P to D (Port of Entry to Destination Travel Time) = T destination − T3. 

 Crossing Time = queue + POE time. 

 Trip Time = T destination − T origin. 
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Figure 1. Zaragoza POE (T Origin and T Destination Not Shown). 

 
 

T1 

T3 

T2 

Queue Geofence 

Bridge Geofence 
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Figure 2. Bridge of the Americas POE (T Origin and T Destination Not Shown). 

  

T1 

T3 
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Queue Geofence 

Bridge Geofence 
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CHAPTER 3: 
DATA ANALYSIS AND RESULTS 

The SBT project collected data for northbound and southbound shipments. However, its 

focus was primarily on the northbound shipments since most of the delays, and potential for 

improvements, are in the northbound direction. Southbound shipments were also monitored but 

not with the same level of scrutiny. Early in the project, the SBT team tried to integrate Aduana 

Mexican customs into the process and invited them to be an active stakeholder without success. 

With the major focus on the security and delays associated with northbound shipments, 

discussions regarding providing alert information to Aduana Mexican customs for southbound 

shipments were limited. The 18-month demonstration period was completed without the 

participation of Aduana Mexican customs. Because of this, this study focused on the northbound 

shipments.  

This study analyzed a total of 15 months out of the 18-month demonstration period. The first 

3 months of the 18-month demonstration were the shakeout period and were excluded from this 

study. The number of trips included in the data received for Phase I for the first 7 months of 2013 

was 4,482 trips with 10 percent from Maquila 1, 10 percent from Maquila 2, and 80 percent from 

Maquila 3. The number of trips included in the data received for Phase II for the next 8 months 

was 14,147 trips with 7 percent from Maquila 1, 51 percent from Maquila 2, and 43 percent from 

Maquila 3. There are multiple reasons for the spike in the number of trips for Phase II: 

(a) Phase II included a longer period; (b) during Phase I, the maquilas were still in the ramp-up 

period, while in Phase II, maquilas and carriers were more experienced with the process; 

(c) Maquila 2 started using the carrier’s GPS devices, which expanded the number of devices 

significantly; and (d) on numerous occasions, the SBT requested that the maquilas increase the 

number of trips to meet the project goal. 

MAQUILAS’ LOGISTICS AND ROUTES 

When the SBT started in 2011, it was envisioned that each of the three participating maquilas 

would have one facility in Mexico and one in the United States. Therefore, each maquila would 

have only one possible route in both directions. After the maquilas joined the project, the team 

found that this was not the way maquilas operate. Researchers ended up with a more complex 

origin-destination structure since each maquila can have multiple origins and multiple 

destinations. For the data received in Phase I, there were a total of 164 unique routes (see Table 

3) in both directions that made the travel time benefits analysis a very complex task. Maquila 3 

was the one that had by far the highest number of possible routes.  
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Table 3. Origin and Destination Breakdown and Unique Routes—Phase I. 

 Maquila 1 Maquila 2 Maquila 3 Total 

# of Origins in MX 4 3 10 17 

# of Origins in US 4 3 27 34 

# of Destinations in MX 3 5 10 18 

# of Destinations in US 4 2 33 39 

Unique Routes NB and SB 15 12 137 164 

To reduce the number of routes to a more manageable number, the team conducted an 

analysis to obtain the top origin-destination (O/D) routes in terms of number of trips. 

Concentrating on the top O/D routes and eliminating the lower-frequency routes allowed the 

research team to consolidate the unique routes from 164 to six (three NB and three SB). Details 

of this analysis can be found in the Phase I study. Although this finding implies that a certain 

number of trips were eliminated from the analysis, the consolidation did not affect the results in a 

meaningful way since there were still enough data points for a thorough analysis.  

For this study, the researchers used the same six routes in order to be consistent with Phase I. 

Table 4 shows the route distribution when using only the top origin and destination route for 

each maquila. Concentrating on the top origin and destination provided enough data points. In 

addition, the number of trips almost tripled in Phase II. 
 

Table 4. Top O/D Route by Maquila as a Percent of Total Trips. 

 
 

Top Route  

 
 

NB SB 

Phase I 

M1 63% (128) 65% (149) 

M2 95% (202) 55% (137) 

M3 20% (329) 12% (230) 

Total 31% (659) 22% (516) 

Phase II 

M1 73% (342) 74% (351) 

M2 24% (882) 27% (936) 

M3 15% (469) 11% (325) 

Total 23% (1693) 23% (1612) 

Combined 

M1 70% (470) 71% (500) 

M2 28% (1084) 29% (1073) 

M3 17% (798) 11% (555) 

Total 25% (2352) 23% (2128) 
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TOTAL TRIP TRAVEL TIME  

Using the route consolidation described above to reduce the number of routes to one route for 

each maquila in the NB direction, the total trip travel times were computed. The total trip times, 

and their corresponding trendlines from the regression analysis, for each maquila in the 

northbound direction are presented in Figure 3 through Figure 5. Table 5 shows the associated 

statistical data. 

 
Figure 3. Maquila 1 Total Trip Travel Time. 

 
Figure 4. Maquila 2 Total Trip Travel Time. 
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Figure 5. Maquila 3 Total Trip Travel Time. 

 
Table 5. Total Trip Travel Time Statistics. 

  
M1 M2 M3 

Zaragoza 

Average 93.8 92.7 68.9 

Count 64 1072 797 

Std Dev 35.2 54.8 27.7 

BOTA 

Average 85.5 N/A N/A 

Count 406 N/A N/A 

Std Dev 35.3 N/A N/A 

The trends observed in the Phase I study continued to have the same patterns when using the 

15-month combined data. Maquilas 2 and 3 only used the Zaragoza Bridge POE when traveling 

in the northbound direction, while Maquila 1 used both POEs but mostly the BOTA POE, with 

86 percent of the trips at this POE. For this reason, the Maquila 1 graph in Figure 3 has two 

trendlines to represent each bridge.  

Zaragoza POE 

As Figures 3 through 5 illustrate, the trendlines for Maquila 1 and 2 on the Zaragoza Bridge 

POE show that total trip travel times got slightly longer. The opposite happened for Maquila 3, 

with the trendline showing a slight reduction in travel time. The Maquila 1 increase can be 

explained by the heavy concentration of samples during the first 3 months (40 percent) with 

shorter trip times, which skewed the trendline. For Maquila 2, the increase might be explained by 

worsening traffic conditions on the travel routes to the POE used by that maquila or by a 

difference in crossing times, as each maquila may have received a higher or lower level of 

inspection rate at the POE compound. In terms of average trip time, Maquila 1 and Maquila 2 

had similar values of approximately 93 minutes, while Maquila 3 was significantly lower at 

68.9 minutes. Also, Maquila 3 had a lower standard deviation than the other two maquilas.  
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Bridge of the Americas POE 

Maquila 1 was the only maquila using the BOTA POE in the northbound direction. The 

trendline shows a reduction in travel time. 

CROSSING TIMES 

The main goal of the SBT project was to improve the security of the shipments and travel 

time from plant to plant (i.e., door to door). The related results are presented in the section above. 

However, another meaningful metric was to concentrate only on a portion of the total trip, 

specifically the crossing times that include the queue to enter the POE plus the time it takes to 

clear the primary and secondary inspection areas. The main benefit of using this metric was that 

all the trips could be included in the analysis since the start and end points were homogenized 

because they were essentially the same.  

Figure 6 and Figure 7 show the crossing times for the Zaragoza Bridge and BOTA POEs, 

respectively. The data presented were segregated by POE since each POE had different 

operations. However, all three maquilas were included for each POE to compare any differences 

between maquilas. Table 6 shows the associated statistical data. 

Zaragoza POE 

On the Zaragoza Bridge POE, it appears that Maquila 1 and Maquila 3 reduced their crossing 

times during the analysis period, while Maquila 2 was almost unchanged. The average crossing 

times for Maquila 2 were approximately 7 minutes (14 percent) higher than for the other two 

maquilas, but its standard deviation was similar to the other two maquilas (see Table 6). This is 

consistent with the findings for the total trip time metric. One possible explanation is that 

Maquila 2 was subject to a higher level of inspections within the POE. 

BOTA POE 

At the BOTA POE, there was a reduction in the crossing times for Maquila 1 and 3, as can be 

observed in the linear regression trendlines shown in Figure 7. However, there was a 

considerable difference in the average crossing time and standard deviation between them (see 

Table 6). Maquila 2 did not use BOTA, so it was not possible to corroborate the hypothesis that 

Maquila 2 was subject to a higher level of inspections at the BOTA POE.  
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Figure 6. Crossing Times for All Maquilas on Zaragoza POE. 

 

 
Figure 7. Crossing Times for All Maquilas on BOTA POE. 

Two high-level observations were derived from these data: 
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1. Maquila 1 and Maquila 3 experienced shorter crossing time durations, while Maquila 2 

remained unchanged. This may be the result of CBP’s efforts to increase efficiency at the 

busiest POEs. During the duration of the SBT demonstration, there were several policy 

changes implemented by CBP (e.g., increases in CBP staffing levels) that may have had a 

positive impact. The SBT project had a collaborative relationship with CBP and provided 

data to it. This might have also had an impact on the reduced crossing times, but since 

CBP is constantly tweaking its process, it is not clear what portion of the shorter crossing 

times, if any, can be attributed to the SBT project.  

 

2. Maquila 3 seemed to have shorter crossing times than the other two maquilas at both 

POEs. This might be a result of being subject to lower inspection rates at the POEs.  

 
Table 6. Crossing Time Statistics. 

  
M1 M2 M3 

Zaragoza Average 45.8 52.5 46.6 

  Count 253 3893 3612 

  Std Dev 29.2 36.6 33.1 

BOTA 

Average 45.6 – 27.8 

Count 415 – 1053 

Std Dev 34.8 – 19.8 

Data Validation 

The researchers found that in general, border crossing times got shorter for SBT trips. To 

validate whether this was a benefit experienced only by SBT participants and not by the entire 

population of commercial vehicles, the researchers compared the SBT data against non-SBT 

data. This was done using the archived crossing times available at the Border Crossing 

Information System (BCIS) website: http://bcis.tamu.edu. The BCIS website was developed by 

TTI and funded by the United States Department of Transportation and Federal Highway 

Administration. This technology is able to measure waiting times and crossing times in an 

efficient and effective way (see Figure 8). The technology uses radio-frequency identification 

(RFID) readers located at strategic points to read the transponders in the trucks.  

 

http://bcis.tamu.edu/
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Figure 8. Schematic Diagram of RFID System to Measure Border Crossing Times (source: 

http://bcis.tamu.edu/Commercial/en-US/help-and-glossary.aspx). 

The BCIS and the SBT both used similar start and end points to calculate border crossing 

time. The purpose of the comparison was to look for trends rather than to compare average travel 

times. This comparison used data from the BCIS website from March 1, 2013, to March 31, 

2014, which was comparable to the 15-month analysis period in this study.  

Figure 9 shows that the average crossing time at the Zaragoza POE either remained stable or 

increased slightly throughout the analysis period. This finding coincides with the Maquila 2 

trendline (Figure 6). However, Maquila 1 and Maquila 3 experienced a reduction in travel time 

during the same period.  

For the BOTA POE, Figure 10 shows that the average crossing time fluctuated quite a bit, 

with the shortest crossing times during the middle months. However, Maquila 1 and Maquila 3 

experienced a reduction in travel time during the same period (Figure 7). Maquila 2 did not use 

this POE. 

The above findings corroborate the initial hypothesis that Maquila 1 and Maquila 3 may have 

experienced benefits that Maquila 2 and non-SBT participants did not. Participation in the SBT 

demonstration may have played a role in receiving lower inspection rates, but it is difficult to 

ascertain whether this is true given the dynamic nature of POEs.  
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Figure 9. Average Crossing Time for Non-SBT Commercial Vehicles at the Zaragoza POE. 

 

 
Figure 10. Average Crossing Time for Non-SBT Commercial Vehicles at the BOTA POE. 
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CHAPTER 4: 
CONCLUSIONS 

The main objectives of this study were to identify trends and assess travel time benefits for 

the SBT program participants. The number of trips continued to ramp up as the project matured, 

reaching a total of 18,629 trips. The study used two key metrics: total trip time and crossing time. 

Both metrics provided different perspectives. The total trip time provided a total picture of the 

entire trip door to door. On the other hand, the crossing time metric zoomed in specifically to the 

POEs. An added benefit of the crossing time metric was that it significantly expanded the sample 

size by removing the origin-destination limitation described in Chapter 3.  

In terms of total trip time, Maquila 1 and Maquila 3 experienced shorter durations, while 

Maquila 2 experienced a longer duration. This finding is consistent with the crossing time 

findings where Maquila 1 and Maquila 3 also experienced shorter durations, while Maquila 2 

remained unchanged. These improvements in total trip and crossing times may be the result of 

participation in the SBT demonstration or may be due to CBP’s efforts to increase efficiency at 

the busiest POEs. To help the researchers determine the source of the improvements, data from 

non-SBT commercial vehicles were also used to verify whether the entire population or just the 

SBT participants experienced the reductions.  

This verification showed that at the Zaragoza POE, the crossing times for the non-SBT 

commercial vehicles either remained stable or increased slightly. At the BOTA POE, crossing 

time data fluctuated during the analysis period, but in general, data did not show a clear 

reduction or increase in crossing time. This finding corroborates the initial hypothesis that 

Maquila 1 and Maquila 3 may have experienced benefits that Maquila 2 and non-SBT 

participants did not experience, such as lower inspection rates. Participation in the SBT 

demonstration may have played a role in role in receiving lower inspection rates, but it is 

difficult to ascertain whether this is true given the dynamic nature of POEs. A POE is a complex 

environment with multiple players, so it is difficult to attribute the noted improvements to the 

SBT project or to other enhancements implemented by others during the demonstration period.  

Another finding is that although Maquila 1 and Maquila 3 both experienced reduced total trip 

and crossing times, Maquila 3 experienced the largest gains. This might be because this maquila 

is receiving preferential treatment at the POEs, because it has better logistics, or because its 

cargo is easier to process during inspections at the POEs. 

 


