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FOREWORD 

The San Diego region shares its southern border with the Municipalities of Tijuana and Tecate in 
Baja California, Mexico. The San Ysidro, Otay Mesa, and Tecate border crossings link this 
binational region and are the gateways for a growing economic relationship that provides a 
competitive advantage in the global economy.  
 
Both the San Ysidro and Otay Mesa ports of entry stand out compared to the rest of the United 
States-Mexico border crossings. The San Ysidro-Puerta México Port of Entry (POE) is the 
busiest international land crossing along the United States-Mexico border. In fact, it is reported 
to be the busiest in the Western Hemisphere. In 2004, more than 17 million private vehicles, 
nearly 9.5 million pedestrians, and more than 100,000 buses crossed at the San Ysidro POE from 
Mexico. The Otay Mesa-Mesa de Otay POE continues to accommodate the third highest dollar 
value of trade among all southern border POEs. In 2004, this POE handled $22.2 billion worth of 
goods in both directions that were transported in more than 1.4 million trucks.  
 
The volume of cross-border vehicle and pedestrian crossings as well as border delays have been 
increasing in the last several years, especially in the northbound direction. Also, since September 
11, 2001, the U.S. Customs and Border Protection has stepped up security measures at the POEs. 
Longer and unpredictable waits likely influence people’s ability or desire to cross the border. 
Anecdotal evidence suggested that some discretionary trips were being forgone, such as 
shopping and recreation trips. However, such economic impacts could not be quantified in a 
systematic manner. 
 
The overarching goal of this study is to develop strategies that will enhance security at the 
international border while facilitating the cross-border travel needs of a highly economically 
interdependent San Diego-Baja California border region. The project has two main objectives, 
which can be broadly defined as follows: 
 
 Develop a model to estimate economic impacts of border wait times in the San Diego-Baja 

California border region for personal cross-border trips and cross-border freight operations. 
 Promote collaborative efforts among SANDAG, Caltrans, federal inspection agencies on 

both sides of the international border, and other stakeholders to improve operations and 
infrastructure at existing and proposed ports of entry and connecting transportation facilities. 

 
This report documents the development of the economic impact model and presents findings of 
economic opportunities missed due to traffic congestion and delays at the San Diego-Baja 
California border crossings. Prior to the development if this economic model, no analytical tools 
were available to measure the significance of congestion and delays at the border on the 
economies of the San Diego-Baja California binational region. 
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EXECUTIVE SUMMARY 

OVERVIEW 

Congestion at border crossings between San Diego County and Baja California causes more 
delay and travel time uncertainty for cars, trucks and pedestrians than at any time in history.  
Steady growth in global and regional economic integration squeezes ever more people and goods 
through border infrastructure that was sized for a much smaller and radically less security-
conscious economy.   

In today’s global economy, economic growth of a region is directly related to its level of 
openness and trade with the rest of the world and the neighboring region in particular.  For 
instance, people movement between Baja California and San Diego County fuels the economic 
activities in San Diego County, especially the retail sector.  Freight movement, on the other 
hand, has a much broader impact as it significantly affects the labor market in the Mexican side, 
the retail and manufacturing market in the U.S. side, and the capital market in both sides of the 
border as the ownership of these operations are spread throughout the two countries. In essence, 
delay at the border has both a local impact when it comes to personal trips and a broader regional 
and national impact when it comes to freight movement. 

Over sixty million people cross the San Diego County/Baja California border annually. More 
than half of the trips are for shopping and recreation. Some ten million are trips to and from 
work.  Fully ninety percent of all personal trips across the border are local in character, either 
starting or finishing in San Diego County or Tijuana/Tecate. 

Nearly 730,000 trucks travel across the San Diego County/Baja California ports of entry from 
Mexico annually and a similar number is estimated to cross southbound. Congested truck traffic 
at border crossings has an especially dampening impact on economic expansion.  Delay hinders 
the ability of manufacturers in the border regions, including the maquiladoras, to support the 
kind of businesses that depend on reliable logistics for the distribution of freight.  In an 
increasingly just-in-time manufacturing economy, unpredictable wait times for trucks at the 
border act as a barrier to trade that slows and inhibits cross-border economic investment 
opportunities.  Cross-border traffic generates significant income for retailers, hotels and 
recreation businesses on both sides of the border.  However, by discouraging some from making 
trips across the border, congestion inhibits potential growth in business income and therefore 
hinders trade in the long term. 

PURPOSE OF STUDY 

This study quantifies the local, regional and national economic opportunities missed because of 
current and projected traffic congestion and delays at the border of San Diego County and Baja 
California. We examine the economic effects of congestion on the two primary forms of cross-
border movement, including personal trips by auto and foot, and cross-border freight operations. 
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ANALYSIS FRAMEWORK  

An analytic model is employed that quantifies the incremental direct, indirect, and induced 
impacts of congestion on both sides of the border.1  Uncertainty in economic multipliers and 
other key assumptions is addressed by using a probabilistic risk analysis and by engaging an 
expert panel to review model logic, assumptions and model probabilities. 

The study employs baseline data from two primary surveys and official international trade and 
border crossing statistics: 

1. For personal trip impacts: A survey of travelers crossing at three points of entry (San 
Ysidro, Otay Mesa, and Tecate) provided a sample of 3,603 personal interviews (results 
are accurate within plus or minus 2 percent). 

2. For freight movement impacts: Published historical and current data on traffic and the 
industry using the borders was augmented with interviews of major cross-border freight 
stakeholders, including trucking companies, Customs brokers, major manufacturers as 
well as U.S. Customs and Border Protection. 

KEY FINDINGS 

 There is a significant economic interdependence between the San Diego region and Baja 
California, which is illustrated by the magnitude of cross-border personal travel and freight 
movements at the region’s three ports of entry.  

 Trade is a key contributor to local, state, and national economic growth. Mexico is the United 
States second largest trading partner, after Canada. In addition, Mexico is California’s 
number one export market. 

 Inadequate infrastructure capacity, which is failing to keep up with the increase in trade and 
security requirements at the principal border crossings between San Diego County and Baja 
California, currently creates traffic congestion and delay that costs the U.S. and Mexican 
economies an estimated US$6 billion in gross output in 2005 (Summary Table 1).  Fully 
51,325 jobs are sacrificed because of the reduction in output. 

 In fact, traffic congestion and delays are bad enough today that nearly 60 percent of the 
cross-border travelers surveyed said they would be willing to pay a $3 toll to cross at new 
East Otay Mesa port of entry that would provide a faster way to cross the border.  Similarly, 
an interview with the trucking industry revealed that the investment potential has been 
curbed due to the increasing delays at the border.   

 As shown in Summary Table 1, the economic impact of congestion on personal travel is 
much stronger in the U.S. than in Mexico and concentrated principally in the San Diego 
County and Baja California regions. On the other hand, the economic impact of congestion 

                                                 
1 For San Diego County and the State of California, the IMPLAN Input Output Model was used.  For Baja 
California and Mexico, multipliers developed by the Autonomous University of Baja California (Universidad 
Autónoma de Baja California - UABC) were used. 
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on freight traffic is greater on the Mexican side, and spreads significantly to the state and 
national levels. 

 While the majority of the economic impacts are concentrated in the San Diego and Baja 
California region, Summary Table 1 indicates that expected economic effects are not 
insignificant at the state and the national levels. 

 The analysis given in Summary Table 2 below shows that, if steps are not taken to improve 
border crossing and transportation infrastructure and management, border delays keep 
growing and the losses incurred by the regional and national economies will more than 
double in the next ten years.2 

 The manufacturing process of some products requires that partially assembled parts go back 
and forth across the border sometimes three or four times. Border delays result in increased 
transportation costs and interruptions in manufacturing and delivery cycles.  

 To expedite cargo clearance at the border, companies make investments in programs such as 
Free and Secure Trade (FAST) and Empresa Certificada and they consider cost effective to 
pay highway tolls (e.g. Tijuana-Tecate toll road) to save travel time between the port of entry 
and the manufacturing plant in Baja California. 

Summary Table 1:  Total Economic Impact in 2005 from Constrained Border 
Infrastructure by Area and Type of Traffic (in Millions of 2005 Dollars) 

Type of Traffic Areas Output Employment 
San Diego County  $2,259 31,454
California  $2,480 31,423
United States  $2,480 31,423
Baja California  $169 1,367

Personal Trips 

Mexico  $168 1,366
San Diego County  $455 2,461
California  $716 3,654
United States  $1,256 7,646
Baja California  $1,317 6,929

Freight Movements 

Mexico  $2,069 10,889
San Diego County  $2,714 33,915
California  $3,196 35,077
United States  $3,737 39,069
Baja California  $1,486 8,296

Combined Personal Trips  
and Freight Movements 

Mexico  $2,237 12,256

Combined Personal Trips  
and Freight Movements 

Combined United 
States and Mexico $5,974 51,325

Note: Mean Expected Outcomes. 

                                                 
2 The analysis assumes a 4.4% average annual increase in personal trips, and 4.3% average annual increase in truck 
movements.  Average waiting times are assumed to increase by about 5.0% annually.  
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Summary Table 2:  Expected Economic Impact from Delays Due to Increased 
Traffic in the Future – Cross-border Personal Trips and Freight (in Millions of 
2005 Dollars) 

Output Employment Output Employment Output Employment

-$5,780 -61,934

138% 147%

-$7,899 -72,357

132% 141%
-123,682

United States and 
Mexico

-$5,974 -51,325 -$13,873

Change 2005 - 2014

San Diego County and 
Baja California

-$4,200 -42,211 -$9,979 -104,146

20142005
Area

 

The remainder of the Executive Summary presents findings on economic impacts of delays for 
cross-border personal trips and freight movements by geographic area in the United States and 
Mexico as well as combined at the regional and national levels. 

 

CROSS-BORDER PERSONAL TRIPS 

Direct Economic Impact of Cross-Border Personal Trip Delay 

San Diego County and State of California 

At today’s level of delay at the border (about 45 minutes per crossing on average based on the 
survey respondents), San Diego County loses 8.414 million personal trips a year, resulting in an 
estimated $1.28 billion in lost business income.  This impact is considered a net impact as the 
estimation adjusts for all the gains made when the expenditures occur in the U.S. rather than in 
Mexico as people choose not to cross the border due to delays at the border crossings.  The retail 
sector is affected the most as it represents more than 90% of the impacts.  In addition, about 
3.155 million potential working hours in San Diego County are spent in delays at the border, 
resulting in an estimated $41.8 million in lost wages.  The overall economic impact at the state 
level, given that 5% of the trips are headed outside the San Diego region, is $1.321 billion in 
addition to the $44.3 million in income loss for work trips.3  Summary Table 3 presents the 
findings related to foregone personal trips and revenue losses due to delays at the border. 

                                                 
3 The estimates can be regarded as conservative for two main reasons: (1) travel time cost is included for work trips 
only and therefore any travel time cost for shopping and recreation trips is excluded; and (2) the sensitivity used to 
estimate foregone trips is based on the survey respondents who tend to be less sensitive to delay than people who 
already have foregone their trips in the past years. 
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Summary Table 3:  Cross-Border Personal Trips – Net Direct Impacts Due to 
Delays at the Border in San Diego County and California (in Millions of 2005 
Dollars) 

Description SAN DIEGO COUNTY CALIFORNIA
Total Foregone Person Trips to the US -8,414,247 -8,913,398
Gross Revenue Loss in the US - Retail ($ Millions) -$1,240 -$1,314
Gross Revenue Loss in the US - Recreation & Entertainment ($ Millions) -$12 -$13
Gross Revenue Loss  in the US - Food & Lodging ($ Millions) -$114 -$121
Total Gross Revenue Loss in the US ($ Millions) -$1,366 -$1,448
Add' Revenue from Foregone Trips to Mexico - Retail ($ Millions) $54 $79
Add' Revenue from Foregone Trips to Mexico - Recreation & Entertainment ($ Millions) $5 $7
Add' Revenue from Foregone Trips to Mexico - Food & Lodging ($ Millions) $28 $41
Total Add' Revenue from Foregone Trips to Mexico ($ Millions) $87 $127
Net Revenue Loss in the US - Retail ($ Millions) -$1,186 -$1,235
Net Revenue Loss in the US - Recreation & Entertainment ($ Millions) -$7 -$6
Net Revenue Loss in the US - Food & Lodging ($ Millions) -$86 -$80
Total Net Revenue Loss in the US ($ Millions) -$1,280 -$1,321
Number of Work Hours Lost in the US -3,155,204 -3,342,377
Labor Income Losses in the US ($ Millions) -$41.8 -$44.3

IN
 T

H
E 

U
N

IT
ED

 S
TA

TE
S

 
Note: Mean expected outcomes.  Annual estimates based on 2003 volumes and survey findings.  California figures 
include San Diego County. 

 

Baja California and Mexico 

The economic impact on the Mexican side of the border is also found to be significant.  Baja 
California loses 1.938 million personal trips a year that may result in about $118 million in net 
revenues, after adjusting for the revenue gains due to local foregone trips to the U.S.  The retail 
and food and lodging sectors represent 80% of net revenue losses.  In addition, over half a 
million of potential working hours in Mexico are spent in delays at the border, which may result 
in $10.8 million in productivity loss.  The impact at the national level is similar to the regional 
level as most of the personal trips are regional.  Summary Table 4 provides the findings related 
to foregone personal trips and revenue losses due to delays at the border. 

Summary Table 4:  Cross-Border Personal Trips – Net Direct Impacts Due to 
Delays at the Border in Baja California and Mexico (in Millions of 2005 Dollars) 

Description BAJA CALIFORNIA MEXICO
Total Foregone Person Trips to Mexico -1,938,210 -1,938,210
Gross Revenue Loss in Mexico - Retail ($ Millions) -$197 -$197
Gross Revenue Loss in Mexico - Recreation & Entertainment ($ Millions) -$26 -$26
Gross Revenue Loss  in Mexico - Food & Lodging ($ Millions) -$110 -$110
Total Gross Revenue Loss in Mexico ($ Millions) -$333 -$333
Add' Revenue from Foregone Trips to the US - Retail ($ Millions) $184 $195
Add' Revenue from Foregone Trips to the US - Recreation & Entertainment ($ Millions) $3 $3
Add' Revenue from Foregone Trips to the US - Food & Lodging ($ Millions) $27 $28
Total Add' Revenue from Foregone Trips to the US ($ Millions) $214 $227
Net Revenue Loss in Mexico - Retail ($ Millions) -$12 -$2
Net Revenue Loss in Mexico - Recreation & Entertainment ($ Millions) -$23 -$23
Net Revenue Loss in Mexico - Food & Lodging ($ Millions) -$83 -$82
Total Net Revenue Loss in Mexico ($ Millions) -$118 -$106
Number of Work Hours Lost in Mexico -511,259 -511,259
Labor Income Losses in Mexico ($ Millions) -$10.8 -$10.8

IN
 M

EX
IC

O

 
Note: Mean Expected Outcomes.  Annual estimates based on 2003 volumes and survey findings. 
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Total Economic Impact of Cross-Border Personal Trip Delay 

San Diego County, State of California and United States 

As shown in Summary Table 5, accounting for the indirect and induced effects4 of estimated 
revenue losses, the total local economic impact of border congestion is $2.259 billion in 
production losses (about 1.2% of the regional output) and 31,454 lost jobs (about 1.7% of the 
regional labor force). Most employment losses occur in the retail sector. 

At the state level, congestion leads to an estimated $2.48 billion in lost output (0.1% of the state 
product) and 31,423 fewer jobs (0.2% of the state labor force).5 

Summary Table 5:  Cross-Border Personal Trips – Total Economic Impact Due to 
Delays at the Border for San Diego County, the State of California (in Millions of 
2005 Dollars) 

SAN DIEGO COUNTY 
Impact Category From Reduced Spending in... Total Impact

Retail -$2,099
Output Recreation & Entertainment -$14
(millions of U.S. dollars) Food & Lodging -$147

Total -$2,259
Retail -$925

Labor Income Recreation & Entertainment -$6
(millions of U.S. dollars) Food & Lodging -$61

Total -$992
Retail -29,056

Employment Recreation & Entertainment -221
(jobs) Food & Lodging -2,177

Total -31,454  
 

                                                 
4 Direct Effects: Direct effects are the result of direct spending.  The distinguishing feature of direct effects is that 
they are an immediate consequence of the activities and expenditures. 
Indirect Effects: Indirect effects are the result of purchases by local firms who are the direct suppliers to the region.  
Output, employment, income, and tax revenue resulting from spending by supplier firms (but not households) are 
considered to be indirect effects. 
Induced Effects: Induced effects are changes in regional output, employment, income, and tax revenue that are the 
result of personal (household) spending for goods and services – including employees directly tied to the supplier 
firms (direct effects), and employees of all other firms comprising the indirect effects.  As with business purchasing, 
personal consumption creates additional economic output, leading to still more employment, income and tax flows. 
5 Note that job losses at the state level (31,423) are smaller than at the regional level (31,454).  On the other hand, 
labor income losses at the state level ($1,071 million) are larger than at the regional level ($992 million).  One 
possible explanation is that average employee compensation in the sectors impacted (retail, recreation and 
entertainment, etc.) is lower in San Diego County than in the rest of the State. The proximity to Mexico and the 
availability of a large pool of workers might explain this difference. 
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STATE OF CALIFORNIA 
Impact Category From Reduced Spending in... Total Impact

Retail -$2,315
Output Recreation & Entertainment -$12
(millions of U.S. dollars) Food & Lodging -$154

Total -$2,480
Retail -$1,005

Labor Income Recreation & Entertainment -$5
(millions of U.S. dollars) Food & Lodging -$61

Total -$1,071
Retail -29,136

Employment Recreation & Entertainment -150
(jobs) Food & Lodging -2,137

Total -31,423  
Note: Mean expected outcomes.  Annual estimates based on 2003 volumes and survey findings.  California figures 
include San Diego County. 

 

Based on survey data, a negligible number of cross-border personal trips have an origin or 
destination outside California. Therefore, the economic impact of border delays at the U.S. level 
is assumed equal to the impact at the California level. 

Baja California and Mexico 

Accounting for indirect and induced impacts, estimated revenue losses in Baja California are 
$169 million in production losses (about 1.1% of the regional output) and 1,367 fewer jobs, 
mainly in the Food and Lodging sector (Summary Table 6). 
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Summary Table 6:  Cross-Border Personal Trips – Total Economic Impact Due to 
Delays at the Border for Baja California and Mexico (in Millions of 2005 Dollars) 

BAJA CALIFORNIA 
Impact Category From Reduced Spending in... Total Impact

Retail -$15
Output Recreation & Entertainment -$35
(millions of U.S. dollars) Food & Lodging -$119

Total -$169
Retail -$3

Labor Income Recreation & Entertainment -$5
(millions of U.S. dollars) Food & Lodging -$19

Total -$27
Retail -117

Employment Recreation & Entertainment -161
(jobs) Food & Lodging -1,089

Total -1,367  
MEXICO 

Impact Category From Reduced Spending in... Total Impact
Retail -$2

Output Recreation & Entertainment -$38
(millions of U.S. dollars) Food & Lodging -$128

Total -$168
Retail $0

Labor Income Recreation & Entertainment -$5
(millions of U.S. dollars) Food & Lodging -$21

Total -$26
Retail -16

Employment Recreation & Entertainment -176
(jobs) Food & Lodging -1,174

Total -1,366  
Note: Mean Expected Outcomes.  Annual estimates based on 2003 volumes and survey findings. 

 

Combined Economic Impact at the Regional and National Levels for Cross-Border 
Personal Trips 

When assessing the impact at the regional level on both sides of the border, the analysis reveals 
that personal trip delays contribute to a loss in output and employment of $2.428 billion and 
32,821 jobs in 2005, respectively (see summary tables on the next page).6 

                                                 
6 The impact at the U.S. level is assumed similar to the impact at the California level. 
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Summary Table 7:  Cross-Border Personal Trips – Total Regional Impact Due to 
Delays at the Border (San Diego County and Baja California) 

Impact Category From Reduced Spending in... Total Impact
Retail -$2,114

Output Recreation & Entertainment -$48
(millions of U.S. dollars) Food & Lodging -$266

Total -$2,428
Retail -$928

Labor Income Recreation & Entertainment -$11
(millions of U.S. dollars) Food & Lodging -$80

Total -$1,018
Retail -29,173

Employment Recreation & Entertainment -383
(jobs) Food & Lodging -3,266

Total -32,821  
Note: Mean Expected Outcomes. 

 

Summary Table 8:  Cross-Border Personal Trips – Total National Impact Due to 
Delays at the Border (United States and Mexico) 

Impact Category From Reduced Spending in... Total Impact
Retail -$2,317

Output Recreation & Entertainment -$49
(millions of U.S. dollars) Food & Lodging -$282

Total -$2,648
Retail -$1,005

Labor Income Recreation & Entertainment -$10
(millions of U.S. dollars) Food & Lodging -$81

Total -$1,097
Retail -29,152

Employment Recreation & Entertainment -326
(jobs) Food & Lodging -3,311

Total -32,789  
Note: Mean Expected Outcomes. 
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CROSS-BORDER FREIGHT MOVEMENTS 

Impacts of Cross-Border Freight Delays on San Diego County, the State of 
California and the United States 

The economic impact of border congestion on freight reflects the effect of delay on productivity, 
industry competitiveness, and lost business income.  The economic impact, however, can be 
considered as conservative at best since the estimates are mainly for the time lost by trucks in 
queues at the border and the impact constitutes the cost of delay and its reduced investment 
implications.  Other long-term impacts such as relocation implications (i.e., industries are forced 
to move away from their best location and therefore the optimum supply chain configuration) on 
investment, prices, and demand is not included. 

The analysis indicates that, at today’s level of processing time and delay at the border (over two 
hours on average per truck crossing without U.S. secondary inspection), San Diego County loses 
$271 million in direct net annual revenues from reduced freight activity, after adjusting for the 
revenue gains from the reduction in local trips to Mexico7.  This translates into 1,409 direct lost 
jobs or $69 million in lost labor income a year.  We estimate that just under 45% of labor income 
losses occur in the machinery and equipment sector8 and in firms related to that sector through 
upstream and downstream inter-industry linkages.   

From these estimates, we estimate that about 30% of trucks have a final destination outside San 
Diego County (See Appendix D).  The overall impact at the state level, given that 30% of 
Mexican truck trips are headed outside the San Diego region,9 is $362 million in net revenue 
losses and $90 million in labor income losses (or 1,725 jobs lost). 

When accounting for the indirect and induced effects of the estimated revenue losses, the total 
impact exceeds $455 million in lost output and 2,461 fewer jobs. At the state level, losses exceed 
$716 million in output and $204 million in labor income (or 3,654 fewer jobs). 

For the United States, total output losses are estimated at $1,256 million and employment losses 
at 7,646 jobs. Output losses represent 13% of the value of U.S. exports to Mexico that move 
across the Otay Mesa and Tecate ports of entry, which in 2004 amounted to $9,382 million. 

Summary Table 9 shows the breakdown of estimated economic impacts by selected sectors. 

                                                 
7 This impact is a net loss as it is estimated as the difference between the losses in the U.S. side and the gains in the 
Mexican side.  For instance, if agricultural merchandise did not make it to the U.S. due to border congestion (loss) 
and therefore was sold at a lower price in Mexico (gain), the impact is estimated as the difference between that loss 
and the gain in Mexico. 
8  Components of the sectors assessed in the analysis are shown in Appendix G at the end of this report. 
9 Approximately 70% of truck trips have an intermediate or final destination in the San Diego region.  However, 
about 78% of product has a final destination outside San Diego and Imperial Counties (Caltrans, California/Mexico 
Border Briefing, 2005).  This estimate is based on the following: Total California imports from Mexico in 2004 
amounted to $24.6 billion (US Census Bureau, Foreign Trade Division); out of which about $17.0 billion -- or 70 
percent -- was destined to San Diego County (San Diego Regional Chamber of Commerce, Economic Research 
Bureau; based on US Census Data). 
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Summary Table 9:  Cross-Border Freight - Economic Impacts Due to Delays at the 
Border for San Diego County, the State of California and the United States (in 
Millions of 2005 Dollars) 
 
SAN DIEGO COUNTY 

Impact Category From Direct Output Losses in... Total Impact
Agricultural and Food Products -$82

Output Mining and Mineral Products -$129
(millions of U.S. dollars) Machinery and Equipment -$193

Manufactured Goods -$51
Total -$455
Agricultural and Food Products -$22

Labor Income Mining and Mineral Products -$35
(millions of U.S. dollars) Machinery and Equipment -$59

Manufactured Goods -$16
Total -$131
Agricultural and Food Products -532

Employment Mining and Mineral Products -644
(jobs) Machinery and Equipment -941

Manufactured Goods -343
Total -2,461  

STATE OF CALIFORNIA  
Impact Category From Direct Output Losses in... Total Impact

Agricultural and Food Products -$135
Output Mining and Mineral Products -$215
(millions of U.S. dollars) Machinery and Equipment -$289

Manufactured Goods -$76
Total -$716
Agricultural and Food Products -$35

Labor Income Mining and Mineral Products -$53
(millions of U.S. dollars) Machinery and Equipment -$94

Manufactured Goods -$23
Total -$204
Agricultural and Food Products -887

Employment Mining and Mineral Products -911
(jobs) Machinery and Equipment -1,356

Manufactured Goods -499
Total -3,654  

UNITED STATES 
Impact Category From Direct Output Losses in... Total Impact

Agricultural and Food Products -$262
Output Mining and Mineral Products -$357
(millions of U.S. dollars) Machinery and Equipment -$493

Manufactured Goods -$144
Total -$1,256
Agricultural and Food Products -$64

Labor Income Mining and Mineral Products -$97
(millions of U.S. dollars) Machinery and Equipment -$146

Manufactured Goods -$43
Total -$351
Agricultural and Food Products -1,873

Employment Mining and Mineral Products -1,954
(jobs) Machinery and Equipment -2,789

Manufactured Goods -1,031
Total -7,646  

Note: Mean Expected Outcomes. 
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Impacts of Cross-Border Freight Delays on Baja California and Mexico 

The analysis summarized in Summary Table 10 indicates that the overall economic impacts of 
delaying trucks at the border are substantially higher on the Mexican side of the border than the 
American side.  For Baja California, total output losses amount to $1.317 billion and 6,929 jobs 
annually.10  Though the Machinery and Equipment sector is the most affected in terms of output 
losses (over $655 million), Manufactured Goods and Agricultural and Food Products represent 
74% of all jobs lost – the latter sector being very labor intense traditionally. 

For Mexico, total impact is estimated at $2.069 billion in lost output and 10,889 fewer jobs. The 
lost output represents 15% of the value of U.S. imports from Mexico that crossed at the Otay 
Mesa and Tecate ports of entry, which in 2004 reached $13.8 billion. 

Summary Table 10:  Cross-Border Freight – Total Economic Impact Due to Delays 
at the Border for Baja California and Mexico (in Millions of 2005 Dollars) 

BAJA CALIFORNIA 
Impact Category From Direct Output Losses in... Total Impact

Agricultural and Food Products -$296
Output Mining and Mineral Products -$113
(millions of U.S. dollars) Machinery and Equipment -$655

Manufactured Goods -$252
Total -$1,317
Agricultural and Food Products -$28

Labor Income Mining and Mineral Products -$17
(millions of U.S. dollars) Machinery and Equipment -$70

Manufactured Goods -$35
Total -$150
Agricultural and Food Products -2,439

Employment Mining and Mineral Products -568
(jobs) Machinery and Equipment -1,227

Manufactured Goods -2,695
Total -6,929  

MEXICO 
Impact Category From Direct Output Losses in... Total Impact

Agricultural and Food Products -$465
Output Mining and Mineral Products -$178
(millions of U.S. dollars) Machinery and Equipment -$1,030

Manufactured Goods -$396
Total -$2,069
Agricultural and Food Products -$44

Labor Income Mining and Mineral Products -$27
(millions of U.S. dollars) Machinery and Equipment -$110

Manufactured Goods -$54
Total -$236
Agricultural and Food Products -3,833

Employment Mining and Mineral Products -892
(jobs) Machinery and Equipment -1,928

Manufactured Goods -4,235
Total -10,889  

Note: Mean Expected Outcomes. 

                                                 
10 Losses in Mexico are larger than in the United States because most production and therefore more truck 
movements originate in Mexico.  The economic impact model used in this study attributes production losses to the 
origin of freight.  
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Combined Impacts of Cross-Border Freight Delays at the Regional and National 
Levels 

When assessing the impact at the regional level on both sides of the border, the analysis reveals 
that delays contribute to a loss in output and employment of $1.772 billion and 9,390 jobs, 
respectively.  At the national/state level, the impact is even greater: $3.326 billion in output 
losses and 18,536 jobs lost (see summary tables below). 

Summary Table 11:  Cross-Border Freight – Total Regional Impact Due to Delays 
at the Border for San Diego and Baja California (in Millions of 2005 Dollars) 

Impact Category From Direct Output Losses in... Total Impact
Agricultural and Food Products -$378

Output Mining and Mineral Products -$242
(millions of U.S. dollars) Machinery and Equipment -$849

Manufactured Goods -$303
Total -$1,772
Agricultural and Food Products -$50

Labor Income Mining and Mineral Products -$52
(millions of U.S. dollars) Machinery and Equipment -$129

Manufactured Goods -$50
Total -$281
Agricultural and Food Products -2,972

Employment Mining and Mineral Products -1,212
(jobs) Machinery and Equipment -2,168

Manufactured Goods -3,039
Total -9,390  

Note: Mean Expected Outcomes. 

 
Summary Table 12:  Cross-Border Freight – Total National Impact Due to Delays 
at the Border for the United States and Mexico (in Millions of 2005 Dollars) 

Impact Category From Direct Output Losses in... Total Impact
Agricultural and Food Products -$727

Output Mining and Mineral Products -$535
(millions of U.S. dollars) Machinery and Equipment -$1,523

Manufactured Goods -$540
Total -$3,326
Agricultural and Food Products -$109

Labor Income Mining and Mineral Products -$124
(millions of U.S. dollars) Machinery and Equipment -$256

Manufactured Goods -$97
Total -$587
Agricultural and Food Products -5,706

Employment Mining and Mineral Products -2,846
(jobs) Machinery and Equipment -4,717

Manufactured Goods -5,266
Total -18,536  

Note: Mean Expected Outcomes. 
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1. INTRODUCTION 

Mounting congestion along the U.S./Mexico border in San Diego County and Baja California 
stems from growing traffic and trade, as well as enhanced security screening.  Increased 
congestion is causing more border delays for pedestrians, cars and trucks than at any time in 
Californian and Mexican history. 

Over sixty million people cross the border in San Diego County and Baja California annually.  
Over half of these trips are for shopping or recreational purposes.  About ten million trips are 
made for work purposes.  Over ninety percent of the cross-border trips are local trips as they 
originate or finish in San Diego County or the Tijuana/Tecate region.  These cross-border 
movements generate significant revenues to the retail, hotel and lodging, and recreation sectors 
on both sides of the border.  Increasing congestion and delays, however, may constrain the 
growth of cross-border personal trip-making and result in output and employment losses, relative 
to a situation where steps may be taken to alleviate these delays. 

On the freight side, continued congestion and delays at the border will most certainly have a 
significant impact in the long run.  Delays at the U.S./Mexico border may hinder the border 
region’s ability to attract new investment, as well as maintain its existing investments.  Given 
that uncertainty over wait times acts as a barrier to the import and export of goods, it may, for 
instance, reduce the incentive for U.S.-based companies to locate on the Mexican side (i.e., 
desourcing of maquiladoras).  Therefore, in the long run congestion and border delays could 
produce a major disincentive for investment in the region. 

1.1 Objectives of the Study 
Until recently, the assessment and quantification of these impacts relied mostly on anecdotal 
evidence without the benefit of a structured, scientifically-based economic model.  In 2004, the 
San Diego Association of Governments (SANDAG) commissioned a study led by HLB Decision 
Economics Inc. (HDR|HLB) to assess the economic impacts of border delays on two broad 
categories of traffic: (i) cross-border personal trips for work, shopping, recreation and vacation 
purposes, and (ii) cross-border freight movements and trade.  The assessment is performed on 
both sides of the San Diego – Northern Baja California border, at the local, regional and national 
levels over the next ten years.  Impacts on output, labor income and employment are estimated 
using local, regional and national multipliers. 

To provide a comprehensive assessment of the economic impact of increasing delay on cross-
border movements, the study relies on the following: 

1. A four-month survey of border crossers at three ports of entry (San Ysidro, Otay Mesa, 
and Tecate) resulting in a sample of 3,603 interviews; 

2. Interviews with major cross-border freight stakeholders, including trucking companies, 
Customs brokers, major manufacturers as well as U.S. Customs and Border Protection; 
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3. Published historical and current cross-border trade data from the U.S. Bureau of 
Transportation Statistics (BTS) Transborder Freight Data, which represent a census of 
U.S. trade.11 For the purpose of this study an independent survey is not needed. 

4. Published historical and current northbound border crossing data for passenger vehicles, 
trucks, containers, passengers, and pedestrians from BTS.12 

5. A methodology that ensures impact incrementality by accounting for both the foregone 
spending by potential visitors who forego their trips (losses), and the additional spending 
by locals as they spend locally rather than on the other side of the border (gains); in the 
same way, only the incremental effects (i.e., after transfers) of reduced international trade 
on the local, regional and national economies are measured; 

6. A probabilistic expression of all assumptions  to account for uncertainty; 

7. Continuous involvement of a panel of experts and stakeholders to provide transparency 
and credibility to the process, and; 

8. Estimation of the direct, indirect, and induced impacts using multipliers for both sides of 
the border.13 

Throughout the report, the findings pertaining to personal cross-border trips are separated from 
the results pertaining to freight movements. 

1.2 Plan of the Report 
Following this introduction, Chapter 2 provides background information on the study area.  The 
findings of the literature review on the economic impacts of border delays are presented in 
Chapter 3.  The methodology to estimate the economic impacts is explained in detail in Chapter 
4, and the results of the simulation are summarized in Chapter 5.  This report also contains a 
number of appendices: 

• A map of the border region is available in Appendix A; 

• All survey questionnaires (in English and Spanish) are included in Appendix B; 

• Survey results are summarized in Appendix C; 

• Mexico – California freight data by commodity type is provided in Appendix D; 

• Key assumptions used in the freight model are presented in Appendix E; 
                                                 
11 The Transborder Freight Dataset is a special tabulation of U.S. official international trade statistics that are collected by U.S.  
Customs and Border Protection (formerly U.S. Customs Service) and processed and validated by the U.S. Census Bureau, 
Foreign Trade Division. BTS at the U.S. Department of Transportation contracts with the Census Bureau to perform this special 
tabulation and make these data available to the transportation community.  These data are administrative, regulatory data required 
by the U.S. government as part of the import/export procedures established by U.S. Customs and the U.S. Census Bureau. 
12 The Border Crossing/Entry Data provides information on vehicles/equipment, passengers and pedestrians entering the United 
States through land ports on the U.S.-Canadian and U.S.-Mexican border.  BTS obtains these data on a monthly basis from U.S. 
Customs and Border Protection.  BTS then assesses, analyzes, summarizes and disseminates monthly and annual Border 
Crossing/Entry data. 
13 For San Diego County and the State of California, the IMPLAN Input Output Model was used.  For Baja California and 
Mexico, multipliers developed by the Autonomous University of Baja California (UABC) were used.  
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• Key assumptions used in the personal trips model are presented in Appendix F; 

• Composition of the sectors used in the study in Appendix G; 

• A list of all expert panel members is available in Appendix H; and 

• References and data sources used throughout the study are provided in Appendix I. 
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2. BACKGROUND 

This chapter provides background information on the study area, with a strong focus on San 
Diego County.  A brief description of the cross-border region is provided in section 2.1 and key 
socio-economic and traffic data are presented in Section 2.2. 

2.1 Overview of the Study Area 
Figure 1 below shows a map of the cross-border region, which includes three land ports of entry 
(POEs): Otay Mesa-Mesa de Otay, San Ysidro-Puerta México, and Tecate-Tecate. 

Figure 1:  Map of the Cross-Border Region 

 
Source: San Diego Region-Baja California Cross-Border Transportation Study, prepared for SANDAG by Parsons 
Transportation Group, November 2000. 
 

The study area encompasses San Diego County (or SANDAG region) on the U.S. side, and the 
municipalities of Tijuana, Tecate and Playas de Rosarito as well as the urbanized area of the 
Municipality of Ensenada in Baja California, Mexico.  A detailed map of the California – Baja 
California border area with all major roads is also provided in Appendix A. 
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2.2 Historical Data 
The following is a discussion of historical socio-economic and cross-border data that help 
comprehend the increasing importance of the border to the economies of both the U.S. and 
Mexico. 

2.2.1 Socio-economic Data 

Historical data on population, non-farm employment and real (or inflation-adjusted) personal 
income per capita for San Diego County over the period 1971–2004 are provided in Table 1 
below. 

Table 1:  San Diego County Socio-Economic Data (1971–2004) 
Year Population (1) Percent 

Change Employment (2) Percent 
Change 

Real Income per 
Capita (3) 

Percent 
Change 

1971 1,391,925 1.90% 400,600 3.17% $13,782 2.2% 
1972 1,433,126 3.00% 425,300 6.17% $14,304 3.8% 
1973 1,499,594 4.60% 454,800 6.94% $14,304 0.0% 
1974 1,540,667 2.70% 470,000 3.34% $14,115 -1.3% 
1975 1,616,907 4.90% 478,500 1.81% $13,842 -1.9% 
1976 1,642,781 1.60% 501,900 4.89% $14,509 4.8% 
1977 1,715,527 4.40% 544,800 8.55% $14,673 1.1% 
1978 1,775,410 3.50% 599,300 10.00% $14,845 1.2% 
1979 1,827,602 2.90% 636,700 6.24% $14,242 -4.1% 
1980 1,875,620 2.60% 650,200 2.12% $13,980 -1.8% 
1981 1,927,018 2.70% 665,900 2.41% $13,739 -1.7% 
1982 1,972,354 2.40% 662,500 -0.51% $13,596 -1.0% 
1983 2,018,133 2.30% 674,700 1.84% $13,985 2.9% 
1984 2,066,419 2.40% 721,100 6.88% $14,740 5.4% 
1985 2,126,090 2.90% 768,600 6.59% $14,989 1.7% 
1986 2,196,834 3.30% 806,200 4.89% $15,310 2.1% 
1987 2,275,309 3.60% 851,000 5.56% $15,454 0.9% 
1988 2,364,284 3.90% 901,500 5.93% $15,514 0.4% 
1989 2,444,380 3.40% 938,000 4.05% $15,484 -0.2% 
1990 2,504,897 2.48% 966,600 3.05% $15,066 -2.7% 
1991 2,554,581 1.98% 962,500 -0.42% $14,762 -2.0% 
1992 2,590,242 1.40% 947,600 -1.55% $14,811 0.3% 
1993 2,597,876 0.29% 947,000 -0.06% $14,712 -0.7% 
1994 2,610,989 0.50% 955,200 0.87% $14,684 -0.2% 
1995 2,615,201 0.16% 978,500 2.44% $15,008 2.2% 
1996 2,627,023 0.45% 1,006,200 2.83% $15,442 2.9% 
1997 2,679,967 2.02% 1,054,200 4.77% $16,002 3.6% 
1998 2,725,718 1.71% 1,105,400 4.86% $17,070 6.7% 
1999 2,776,342 1.86% 1,152,800 4.29% $17,498 2.5% 
2000 2,836,179 2.16% 1,193,800 3.56% $17,945 2.6% 
2001 2,891,115 1.94% 1,218,400 2.06% $17,747 -1.1% 
2002 2,948,968 2.00% 1,230,700 1.01% $17,643 -0.6% 
2003 2,994,454 1.54% 1,240,100 0.76% $17,458 -1.0% 
2004 3,036,373 1.40% 1,258,600 1.49% N/A N/A 

Notes: (1) Midyear population estimates from the U.S. Census Bureau (1971-1989) and the California Department 
of Finance (1990-2004). 
 (2) Non-seasonally adjusted non-farm employment data for the San Diego-Carlsbad-San Marcos MSA from 
the Bureau of Labor Statistics, U.S. Department of Labor (Current Employment Statistics Survey); persons are 
counted at their place of work rather than at their place of residence. 
 (3) 1971-2003 personal income data is from the Bureau of Economic Analysis, U.S. Department of 
Commerce; the data is deflated by the San Diego area consumer price index from the Bureau of Labor Statistics, 
U.S. Department of Labor. 
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Between 1971 and 2004 the population of San Diego County more than doubled, topping the 
three-million mark for the first time in 2004.  The average annual compound growth rate was 
2.32 percent (vs. 1.02 percent nationally) over that period.  However, the annual population 
growth has remained below 2.20 percent since the early 1990s.  The evolution of real income per 
capita has been more erratic, with negative change nearly every other year on average. 

2.2.2 Border Crossings 

2.2.2.1 Passenger Crossings 
Table 2 and Figure 2 report the total number of incoming passenger crossings at the Otay Mesa, 
San Ysidro, and Tecate POEs for the 1995–2003 period.  Border crossings include: 

• Passengers crossing in buses: number of persons arriving by bus requiring U.S. Customs 
processing; 

• Passengers crossings in privately owned vehicles: number of persons arriving by private 
automobiles, pick-up trucks, motorcycles, recreational vehicles, taxis, ambulances, tractors, 
and other motorized private ground vehicles; 

• Pedestrian crossings: number of persons arriving on foot or by certain conveyance (such 
as bicycles, mopeds, or wheelchairs) requiring U.S. Customs processing. 

Passenger crossings on trains are negligible and not considered in the present analysis.  Also, 
changes in port classification have occurred for San Ysidro and Otay Mesa due to changes in 
operations at these ports, and resulting reporting changes by U.S. Customs.  San Ysidro and Otay 
Mesa are two separate U.S. Customs ports, although they are physically quite close (six miles 
apart). 

Table 2:  Incoming Passenger Crossings, U.S.-Mexican Border (1995 – 2003) 
Otay Mesa San Ysidro Tecate TOTAL 

Year 
Count Percent  

Change Count Percent  
Change Count Percent  

Change Count Percent  
Change 

1995 11,921,191 N/A N/A N/A 3,650,209 N/A 15,571,400 N/A 

1996 9,093,754 -23.7% 44,258,246 N/A 3,239,822 -11.2% 56,591,822 263.4% 

1997 9,179,765 0.9% 36,989,857 -16.4% 3,403,487 5.1% 49,573,109 -12.4% 

1998 10,373,371 13.0% 39,644,307 7.2% 3,226,908 -5.2% 53,244,586 7.4% 

1999 10,852,444 4.6% 42,005,306 6.0% 3,302,561 2.3% 56,160,311 5.5% 

2000 12,154,029 12.0% 39,351,555 -6.3% 3,680,416 11.4% 55,186,000 -1.7% 

2001 9,865,998 -18.8% 45,336,547 15.2% 2,530,194 -31.3% 57,732,739 4.6% 

2002 11,339,951 14.9% 45,274,997 -0.1% 2,806,133 10.9% 59,421,081 2.9% 

2003 12,790,033 12.8% 48,727,602 7.6% 3,232,509 15.2% 64,750,144 9.0% 

Source: U.S. Department of Transportation, Bureau of Transportation Statistics based on data from U.S. Customs 
Service, Mission Support Services, Office of Field Operations, Operations Management Database 

Note: Incoming passenger crossings include passenger crossings in personal vehicles, passenger crossings on 
buses, and pedestrian crossings. 
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Figure 2:  Incoming Passenger Crossings by Port of Entry (1995 – 2003) 
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Source: U.S. Department of Transportation, Bureau of Transportation Statistics based on data from U.S. Customs 
Service, Mission Support Services, Office of Field Operations, Operations Management Database 

 

As shown in Figure 3 below, of the three POEs, San Ysidro is the busiest, accounting for 75 
percent of all passenger crossings in 2003.  San Ysidro’s share has remained fairly constant since 
1997. 

Figure 3:  Distribution of Passenger Crossings by Port of Entry in 2003 

Otay Mesa 20%Tecate 5%

San Ysidro 75%

 
Source: U.S. Department of Transportation, Bureau of Transportation Statistics based on data from U.S. Customs 
Service, Mission Support Services, Office of Field Operations, Operations Management Database 
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2.2.2.2 Truck Crossings 
Table 3 reports the total number of inbound (Mexico to U.S.) truck crossings at the Otay 
Mesa/San Ysidro and Tecate POEs for the period extending from 1994 to 2003.14  The data does 
not include privately owned pick-up trucks. 

In the early 1990s, San Ysidro stopped processing trucks.  Instead, trucks were diverted to Otay 
Mesa.  U.S. Customs, however, did not immediately publish data differentiating truck crossings 
at Otay Mesa from San Ysidro.  From 1994 to 1997, crossings at Otay Mesa and San Ysidro 
were reported as a combined total.  Data elements have been reported separately since the 
beginning of 1997, but to have a consistent time series, the port is characterized as San 
Ysidro/Otay Mesa for freight crossings (i.e., trucks, truck containers loaded and unloaded, trains, 
rail containers loaded and unloaded, and train passengers). 

Incoming truck crossings at the three POEs increased by 59 percent between 1994 and 2003 – a 
clear indication of the ever increasing importance of trade in the cross-border region. 

Table 3:  Incoming Truck Crossings by POE (1994 – 2003) 
Otay Mesa/San Ysidro Tecate TOTAL 

Year 
Count Percent 

Change Count Percent 
Change Count Percent 

Change 
1994 439,654 - 35,697 - 475,351 -

1995 445,770 1.4% 41,381 15.9% 487,151 2.5%

1996 530,704 19.1% 49,423 19.4% 580,127 19.1%

1997 567,715 7.0% 67,277 36.1% 634,992 9.5%

1998 606,384 6.8% 50,805 -24.5% 657,189 3.5%

1999 646,587 6.6% 59,606 17.3% 706,193 7.5%

2000 688,340 6.5% 62,878 5.5% 751,218 6.4%

2001 708,446 2.9% 60,887 -3.2% 769,333 2.4%

2002 731,291 3.2% 57,655 -5.3% 788,946 2.5%

2003 697,152 -4.7% 59,363 3.0% 756,515 -4.1%
Source: U.S. Department of Transportation, Bureau of Transportation Statistics, based on data from U.S. Customs 
Service, Mission Support Services, Office of Field Operations, Operations Management Database 

Notes: The data includes both loaded and unloaded trucks; no data is available in October 1995 for Otay Mesa and 
in July 1998 for Tecate. 
 

Figure 4 and Figure 5 below show the hourly average inbound (Mexico to U.S.) and outbound 
(U.S. to Mexico) truck volumes at Otay Mesa on weekdays, based on a sample of data collected 
by U.S. Customs and Border Protection from February 2004 to January 2005.  As evidenced in 
the graphs, there are more unloaded trucks (both in number and as a percentage of total truck 
volumes) from Mexico entering the United States than entering Mexico from the United States. 

                                                 
14 U.S. Customs and Border Protection does not collect data on outbound (U.S. to Mexico) border crossings. 
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Figure 4:  Average Weekday Hourly Truck Volumes at Otay Mesa (Outbound 
Traffic) 
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Figure 5:  Average Weekday Hourly Truck Volumes at Otay Mesa (Inbound Traffic) 
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2.2.3 Travel and Tourism Industry Data 

A total of 26.7 million people visited San Diego County15 in 2004, of which 15.7 million were 
overnight visitors.  According to a 2002 San Diego County Visitor Profile Study, a majority of 
visitors (71 percent) travel by car (see Table 4 and Table 5).  Foreign visitors represent about 4 
percent of overnight visitors.  The average overnight visitor spending per trip was estimated at 
$332 in 2002. 

                                                 
15 Day visitors (as opposed to overnight visitors) represented 41.4 percent of the total. 
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Table 4:  2002 San Diego County Visitor Profile 
 Leisure Business All Overnight 

Accommodations     
Hotel/Motel 47% 84% 51% 
Private 48% 14% 45% 
Transportation to San Diego     
Air 22% 51% 25% 
Personal Vehicle 72% 37% 68% 
Rental Vehicle 4% 2% 3% 
Residence     
S. California 29% 34% 30% 
N. California 10% 8% 10% 
Other West. States 5% 2% 5% 
Arizona 17% 4% 16% 
Other Mountain States 13% 7% 12% 
South Central 5% 8% 5% 
South Atlantic 3% 9% 4% 
Midwest 9% 13% 10% 
Northeast 4% 9% 5% 
Foreign 4% 6% 4% 
Frequency of Visits     
First Visit in 2 years 39% 36% 39% 
2-4 Visits in 2 Yrs. 42% 47% 42% 
5+ Visits in 2 Yrs. 19% 17% 19% 
Average Group Size 2.5 1.8 2.4 
Average Nights in San Diego 4.4 5.0 4.5 
% Traveling with Children 29% 4% 26% 
Median Age of Head of HH 43 years 46 years 44 years 
Median HH Income  $64,500 $91,000 $70,100  
Spending     
Average Daily Spending $69 $115 $74 
Total Visitor Spending $4.2 Bil $0.98 Bil $5.2 Bil 
in Category 88% 11% 100% 
Number of Visitors 13.8 Mil 1.7 Mil 15.8 Mil 

Source: San Diego Convention and Visitors Bureau 
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Table 5:  2002 San Diego County Visitor Spending 

 Average  
Group Size 

Average  
Length of Stay 

Average 
Spending per Trip 

Purpose of Visit     
Leisure 2.5 4.4 $301 
Business 1.8 5.0 $591 
Accommodations     
Hotel/Motel 2.4 3.6 $425 
Private 2.3 4.6 $179 
Transportation to San Diego     
Air 2.0 6.3 $452 
Personal Vehicle 2.5 4.1 $165 
Rental Vehicle 2.3 3.1 $353 
Residence     
S. California 2.4 2.5 $160 
N. California 2.3 4.0 $282 
Other West. States 2.3 4.8 $391 
Arizona 2.9 4.5 $337 
Mountain States 2.8 4.6 $332 
South Central 2.0 5.3 $426 
South Atlantic 2.0 6.8 $456 
Midwest 2.3 7.9 $607 
Northeast 2.0 5.7 $513 
Foreign 2.1 7.8 $542 
Frequency of Visits     
First Visit in 2 years 2.5 4.4 $324 
2-4 Visits in 2 years 2.4 5.2 $358 
5+ Visits in 2 years 2.1 3.1 $220 
All Overnight 2.4 4.5 $332 

Source: San Diego Convention and Visitors Bureau 

 

In 2004, visitors brought more than $5.5 billion in direct spending to the local economy.  This 
direct spending translated into more than $12.7 billion in overall economic impact (i.e., direct, 
indirect and induced impacts).16  The visitor industry was ranked third in terms of revenue, 
following manufacturing and the military.17  Figure 6 depicts total visitor spending in San Diego 
County from 1997 to 2004.  Visitor spending dropped significantly in 2001 and 2002 as a result 
of the 9/11 events and the economic recession. 

                                                 
16 Center for Hospitality and Tourism Research, 2005 San Diego County Travel Forecast, prepared for the San 
Diego Convention and Visitors Bureau, January 2005. 
17 San Diego Convention and Visitors Bureau, San Diego County 2004 Visitor Industry General Facts, 2005.  
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Figure 6:  San Diego County Total Visitor Spending (1997 – 2004) 
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Source: San Diego Convention and Visitors Bureau 

 

2.2.4 Freight Value 

U.S. – Mexico truck freight data for the period 1995 – 2004 are reported respectively in Table 6 
for U.S. exports and in Table 7 for U.S. imports.  All estimates are expressed in millions of 
current dollars. 

Note that the port of San Ysidro was closed to commercial truck traffic in 1994.  However, the 
Census Bureau continued to report data for San Ysidro through 1996.  In addition, between 1994 
and 1996, the Census Bureau suppressed data for traffic through the port of Otay Mesa (port 
2506).  Truck traffic through Otay Mesa was credited both to San Ysidro (port 2504) and to the 
San Diego Customs District (port 2505).  Unfortunately, previous years’ data was not corrected.  
Beginning in January 1997, all commercial truck traffic was credited to the port of Otay Mesa.  
One should thus be very cautious in interpreting and comparing the data prior to 1997. 

Also, shipments moving through the U.S. which neither originate nor terminate in the U.S. are 
excluded from the Transborder Surface Freight Database.  These types of shipments are not 
considered to be part of the U.S. international merchandise trade, because they are neither a U.S. 
import nor a U.S. export. 

The tables below show a similarity in trends between U.S. exports and U.S. imports, which can 
be interpreted as a sign of strong economic integration of the cross-border region. 
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Table 6:  U.S. Exports to Mexico by Truck (1995 – 2004) 
Otay Mesa San Ysidro Tecate TOTAL 

Year $ 
Millions 

Percent 
Change 

$ 
Millions 

Percent 
Change 

$ 
Millions 

Percent 
Change 

$ 
Millions 

Percent 
Change 

1995 $0 - $2,783 - $254 - $3,038 -

1996 $0 - $3,469 24.6% $309 21.3% $3,777 24.3%

1997 $5,166 - $303 -91.3% $361 17.0% $5,830 54.3%

1998 $5,928 14.7% $0 - $414 14.6% $6,342 8.8%

1999 $6,135 3.5% $0 - $468 13.1% $6,603 4.1%

2000 $8,110 32.2% $0 - $433 -7.5% $8,543 29.4%

2001 $8,226 1.4% $0 - $386 -10.9% $8,612 0.8%

2002 $8,549 3.9% $0 - $461 19.6% $9,011 4.6%

2003 $8,260 -3.4% $0 - $411 -11.0% $8,671 -3.8%

2004 $8,917 8.0% $0 - $465 13.2% $9,383 8.2%
Source: U.S. Department of Transportation, Bureau of Transportation Statistics, Transborder Surface Freight Data 

 

Table 7:  U.S. Imports from Mexico by Truck (1995 – 2004) 
Otay Mesa San Ysidro Tecate TOTAL 

Year $ 
Millions 

Percent 
Change 

$ 
Millions 

Percent 
Change 

$ 
Millions 

Percent 
Change 

$ 
Millions 

Percent 
Change 

1995 $0 - $5,898 - $253 - $6,151 -

1996 $0 - $6,989 18.5% $331 30.9% $7,320 19.0%

1997 $7,132 - $497 -92.9% $446 34.8% $8,076 10.3%

1998 $8,718 22.2% - - $473 6.0% $9,191 13.8%

1999 $9,449 8.4% - - $517 9.3% $9,966 8.4%

2000 $10,650 12.7% - - $487 -5.7% $11,137 11.8%

2001 $11,159 4.8% - - $464 -4.7% $11,623 4.4%

2002 $11,818 5.9% - - $489 5.3% $12,307 5.9%

2003 $11,400 -3.5% - - $487 -0.3% $11,887 -3.4%

2004 $13,254 16.3% - - $539 10.6% $13,793 16.0%
Source: U.S. Department of Transportation, Bureau of Transportation Statistics, Transborder Surface Freight Data 

 

As shown in Figure 7 below, Otay Mesa accounted for nearly 95 percent of freight value in 
2004.  Otay Mesa’s share has remained fairly constant for the last five years. 
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Figure 7:  Distribution of Freight Value by Port of Entry in 2004 

Otay Mesa, 95.7%

Tecate, 4.3%

 
Source: U.S. Department of Transportation, Bureau of Transportation Statistics, Transborder Surface Freight Data 

 

A breakdown of U.S. trade with Mexico in 2004, by commodity aggregate (1-digit SITC 
commodity), is provided in the table below.  A detailed table of California trade with Mexico by 
commodity in 2002 is also provided in Appendix D. 

Table 8:  U.S. Trade with Mexico by Commodity in 2004 ($ Millions) 
1-digit SITC Commodity Exports Imports 

(0) Food and Live Animals $6,020 $6,126

(1) Beverages and Tobacco $136 $1,837

(2) Crude Materials, Inedible, Except Fuels $3,728 $973

(3) Mineral Fuels, Lubricants and Related Materials $3,317 $19,714

(4) Animal and Vegetable Oils, Fats and Waxes $493 $46

(5) Chemicals and Related Products, N.E.S. $12,230 $2,848

(6) Manufactured Goods Classified Chiefly by Material $15,633 $12,112

(7) Machinery and Transport Equipment $53,878 $83,847

(8) Miscellaneous Manufactured Articles $11,384 $21,730

(9) Commodities and Transactions, N.E.S. $3,955 $6,609

TOTAL $110,775 $155,843
Source: U.S. Census Bureau, Foreign Trade Statistics 
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As shown in Table 8, Machinery and Transport Equipment is the largest trade sector between the 
U.S. and Mexico, accounting for more than half of imports and exports.  Mineral Fuels, 
Lubricants and Related Materials (e.g., petroleum) represent about 13 percent of all U.S. imports. 

2.2.5 Freight Travel Times and Delays at the Border 

Average travel time and delay per trip18 for commercial traffic at Otay Mesa are shown in the 
following table.  The data is presented by hour of the day (from 6 am to 8 pm) for both directions 
(Mexico to U.S. and U.S. to Mexico).  The estimates are based on a sample of data collected by 
Battelle for the Federal Highway Administration in July 2001.  Since then, however, evidence 
from the trucking industry show that delays have dramatically increased because of security 
tightening at the border. 

The table shows that, on average, transit times are roughly twice as long for trucks entering the 
United States from Mexico than they are for trucks entering Mexico from the United States.  
Congestion at the border is worst for trucks bound to the U.S. between 2 pm and 3 pm, with an 
average transit time of 53 minutes and a delay per trip of 47 minutes. 

Table 9:  Average Transit Time and Delay at Otay Mesa for Commercial Traffic on 
Weekdays in July 2001 

Mexico to U.S. U.S. to Mexico 
Time 

Period Average 
Travel Time 
(minutes) 

Average 
Delay per Trip 

(minutes) 

Average 
Travel Time 
(minutes) 

Average 
Delay per Trip 

(minutes) 
6 - 7 AM 6.47  0.19 N/A N/A 
7 - 8 AM 8.42  2.13 N/A N/A 
8 - 9 AM 21.47  15.18 N/A N/A 

9 - 10 AM 38.32  32.04 13.22 3.74  
10 - 11 AM 42.52  36.23 21.36 11.87  
11 - 12 AM 41.27  34.98 18.79 9.31  
12 - 1 PM 45.61  39.33 25.63 16.14  
1 - 2 PM 41.22  34.93 25.64 16.16  
2 - 3 PM 53.37  47.08 16.86 7.38  
3 - 4 PM 39.18  32.90 16.18 6.70  
4 - 5 PM 50.72  44.43 15.86 6.38  
5 - 6 PM 49.37  43.08 18.61 9.13  
6 - 7 PM 17.05  10.77 N/A N/A 
7 - 8 PM 6.48  0.20 N/A N/A 

Source: Evaluation of Travel Time Methods to Support Mobility Performance Monitoring - Otay Mesa, Office of 
Freight Management and Operations, Federal Highway Administration, U.S. Department of Transportation, April 
2002 

                                                 
18 The average travel time is the total amount of time from entry to exit observed for each hour.  The average delay 
per trip is the difference between the average travel time and the no delay travel time (or travel time at low volume 
conditions). 



 

HDR|HLB DECISION ECONOMICS INC. PAGE  •  17
 

3. LITERATURE REVIEW 

This chapter presents the literature review on the economic impacts of border delays on persons 
crossing the border and trade.  U.S. – Canada border studies are summarized separately from 
U.S. – Mexico border studies.  The main conclusions and lessons learned from those studies are 
set out at the end of this section. 

3.1 Overview 
Many studies have been conducted since the events of September 11, 2001 led U.S border 
authorities to increase the inspection rigor with which both the flow of persons and goods enters 
into the United States through its POEs.  Not surprisingly, the bulk of the studies are concerned 
with effects of freight queue and processing times.  The amount of freight moving across the 
land borders reflects an economic interdependence (ever increasing since the implementation of 
NAFTA in January 1994) which, when delayed or disrupted, has a significant downward impact 
on the cross-border region. 

The studies summarized below cover both the Canadian and Mexican borders and were 
conducted for a wide variety of purposes such as estimating economic impact, environmental 
consequences, or highway safety effects as a result of the admission of Mexican trucks beyond 
the border area.  They are not merely concerned with delays and their impacts, but uncertainty in 
the crossing times as well.  As in other areas of transportation research, longer wait times are 
better tolerated if their predictability is high. 

U.S. – Canada border studies are relatively more diversified not only in their approach to border-
crossing issues, but in their scope as well.  The KPMG study (2002) is solely based on a survey 
of Canadian carriers, while Robideaux and others (2003) use a combination of secondary source 
reviews and site visit/personal interviews.  Also, HLB’s report (2004) assesses the impacts of 
border delays at different geographic levels (country, state/province, and county/region), while 
the study by the Ontario Chamber of Commerce (2004) focuses on the Province of Ontario. 

Less research effort has been devoted to the Mexican border so far, despite the increasing 
interdependence of the U.S. and Mexican economies.  Most importantly, none of the studies 
summarized below take a cross-border approach on the problem, focusing on the U.S. side of the 
border instead. 

3.2 U.S. – Canada Border Studies 
3.2.1 New Brunswick Department of Transportation (2002) 

A number of studies have been conducted which addressed the issue of increased delays and 
processing time uncertainty at the U.S. – Canadian border.  Among them, a series of studies were 
performed on the subject of the St. Stephen – Calais crossing between Maine and New 
Brunswick.  The importance of the St. Stephen – Calais border crossing has long been 
recognized as a key link in the international trade corridor between Atlantic Canada and the 
eastern United States.  This border crossing provides the necessary linkage between U.S. Routes 
1 and 9 in Maine, and Routes 1 and 3 in New Brunswick, and is the 8th busiest border crossing 
between Canada and the United States. 
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The traffic congestion and extensive delay associated with the current border crossing at Ferry 
Point, along with the growing safety concern with the movement of hazardous goods and 
materials, has led to the recognition that a new border crossing, removed from the development 
and restrictive downtown street network in the St. Stephen – Calais communities, is the only 
viable solution.  Much of the current congestion is a result of over 900 trucks per day mixing 
with over 8,000 local and tourist oriented passenger vehicles, that currently cross the border at 
either the downtown Ferry Point Bridge or the Milltown Bridge, approximately 3 kilometers 
upstream. 

In recognition of the growing concerns with downtown truck volume, the Province of New 
Brunswick constructed a truck route around the Town of St. Stephen, to divert the truck traffic 
that could be processed at the Milltown Bridge. The truck route was opened to traffic in 1991 
and currently ends at a T-intersection with Church Street, with the potential to be extended to a 
new border crossing upstream of the current Milltown crossing. The St. Stephen truck route 
currently attracts approximately 300 trucks per day. 

These series of studies thus examine the revamping of the crossing facility to improve 
throughput and relieve congestion by the construction of a new facility optimized for post-
September 11 conditions.  A parallel and complementary series of studies were conducted by the 
Maine Department of Transportation for the same crossing area. 

3.2.2 KPMG (2002) 
KPMG LLP and International Road Dynamics Ltd. (IRD) conducted a survey of Canadian 
carriers in May – June 2002 about border-crossing issues, and the proposed border-crossing 
system – EXPECT (Expedited Carrier Tracking). 

Over 93 percent of the carriers indicated that they were affected by delays at the border.  The 
carriers surveyed reported an average 20 percent increase in border delays crossing southbound, 
and a 12 percent increase in delays northbound when comparing May 2001 to May 2002, despite 
a decrease in border crossings due to a slower market.  Furthermore, 85 percent of the carriers 
agreed that the delays will continue to increase as the economy picks up over the next six 
months.  Significantly, 74 percent of carriers agreed that just-in-time shipments are seriously 
delayed by the increased security at the borders, and that they would be further delayed in the 
future by planned increases in security at the borders. 

However, the carriers were split on whether the U.S. – Canada border initiatives post 9/11 are a 
factor in long line ups and processing problems – 46 percent felt this was a result of security 
initiatives post 9/11, while 43 percent believed that long line-ups and processing problems are 
not new. 

Border delays are a significant cost to the carrier community.  The estimated cost of delays of 
only those responding, based on the average delay per truck and a rate of $50 per truck hour of 
idle time, totals $25.7 million.  The delays range from $15,625 for the smallest carrier to $11.4 
million for the largest carrier.  According to this sample, the cost to the Canadian carrier 
population (and their customers) is substantial. 
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3.2.3 Taylor, Robideaux and Jackson (2003) 
A 2003 study by Taylor, Robideaux and Jackson for the U.S. Department of Transportation takes 
a comprehensive view of the costs caused by delays at the U.S. – Canada border.  The primary 
purpose of the study is to document the costs of border crossing wait time and uncertainty, and 
other border related costs, and their impact on the U.S. and Canadian economies.  The study also 
addresses the impact of 9/11 on traffic and trade levels, examines the causes of long wait times 
and uncertainty, and explores possible short term and long term solutions. 

The research effort relies on the collection of a considerable amount of data from newspaper 
articles, border related reports, Canada Customs archives, site visits to POEs and interviews with 
all main stakeholders.  Examples of specific cost impacts at the detailed level include primary 
booth wait time (backups), secondary inspection yard processing time, reduced cycles for 
carriers, lost productivity from reduced trade, higher inventory carrying costs, customs 
administration costs, brokerage costs, payment of duties, and federal inspection services (FIS) 
staff costs. 

The key finding is that the present border management system and trade policies are costing the 
U.S. and Canadian economies an estimated US$7.52 to 13.20 billion, with a most likely cost 
estimate of US$10.3 billion.  These costs relate to specific costs to carriers and manufacturers 
resulting from border wait times and uncertainty, other border related costs borne by 
manufacturers and carriers for duties, broker fees, and customs administration, and costs for 
inspection staffs borne by the two countries.  The total costs represent 2.70 percent of 
merchandise trade totaling US$382 billion in 2001.  After adjusting for non-truck related costs, 
the total border costs related to trucking are estimated at US$9.45 billion at the midrange, or 
about 4.02 percent of total truck trade totaling US$270 billion in 2001.  Wait time and 
uncertainty related costs range from US$2.52 to US$5.27 billion with a midrange estimate of 
US$4.01 billion. 

3.2.4 HLB Decision Economics (2004) 
This report by HLB Decision Economics for the Canada-U.S.-Ontario-Michigan Border 
Transportation Partnership provides an economic assessment of the impact of the increasing 
traffic congestion at the Windsor-Detroit crossings on industrial productivity in the area, 
economic activity, and tourism traffic at the national and regional levels.  The study identifies the 
opportunity cost and the potential economic impacts in the case where no solution to ease the 
congestion on the existing border crossings between Detroit and Windsor is undertaken.  Two 
broad categories of impacts are explored: the impact on cross-border freight movements and 
industry productivity, with a strong focus on the just-in-time transborder automobile 
manufacturing supply chain; and the impact on cross-border personal trips for vacation, shopping 
or recreation purposes. 

In particular, the study treats personal trips and tourism as an impact measured and analyzed 
separately from the freight and merchandise movement issues, although it does not address work 
trips and the impact of delays on such trips.  The study uses sound economic theory to develop a 
methodology to measure the incremental impact on the U.S. and Canadian economies.  The 
impact is estimated based on the effects of delay on productivity, industry competitiveness, and 
potential loss revenues to industries using the border.  It is noteworthy that the Ontario-Michigan 
Border carries about 40 percent of the trade between the U.S. and Canada.  The methodology 



 

HDR|HLB DECISION ECONOMICS INC. PAGE  •  20
 

also assesses the increase in overall travel costs and the increasing loss in recreation and 
shopping trips.  The impact is then estimated in terms of jobs, earning, output, and tax revenues 
at the national, regional and local levels for both the U.S. and Canada. 

The study finds that, unless steps are taken to expand infrastructure capacity at the principal 
border crossings between Michigan and Ontario, mounting congestion and delay would cost the 
economies of Michigan and Ontario a total of US$6.3 billion in production annually.  Combined 
output losses in the United States and Canada would reach US$13.5 billion annually, in 2030 and 
after.  Over the period 2003–2030, this would represent cumulative production losses of over 
US$100 billion.  Cumulative employment losses in Michigan and Ontario would exceed 14,000 
by year 2020 and 76,000 by year 2030.  Overall, the US and Canadian economies would lose a 
total of nearly 150,000 full time jobs as a result of increasing congestion and delays at the 
Ontario-Michigan border. 

3.2.5 OCC Borders and Trade development Committee (2004) 
Following the works by Taylor, Robideaux and Jackson (2003), HLB Decision Economics, and 
others, the Ontario Chamber of Commerce (OCC) Borders and Trade Development Committee 
conducted a study to quantify the costs of border delays on the province of Ontario and its 
businesses.  The study examines several keys industries (trucking, automotive, and tourism). 

According to the Canadian Department of Foreign Affairs and International Trade, two-way 
trade in merchandise between Canada and the U.S. totaled $563.7 billion in 2002.  Of this, 
Canada exported $345.4 billion to the U.S., while it imported only $218.3 billion.  This means 
that of the total two-way trade in merchandise between the two countries, Canada represented 
61.3 percent of the exports.  Therefore, delays at the border impacted Canada’s export industry 
nearly twice as hard as the U.S. export industry in 2002, with Canada absorbing $8.34 billion 
(61.3 percent) of the estimated $13.6 billion total cost of border delays that year.  From 1999 to 
2003, Ontario’s share of Canada’s total two-way trade with the U.S. averaged 63 percent.  Given 
that Ontario represents 63 percent of all Canada’s surface trade with the U.S., it is reasonable to 
estimate that 63 percent of the total cost of border delays on Canada was directly absorbed by the 
province of Ontario.  Under this scenario, delays at Ontario’s borders cost the province $5.25 
billion annually in lost revenue, or $600,000 in lost revenue per hour of delay.  These figures do 
not include the costs associated with lost tourism revenue, lost jobs, lost tax revenue, and the 
environmental and health impacts. 

The United States accounts for over 93 percent of Ontario’s exports and over 72 percent of the 
provinces imports, the majority of which (70 percent) is moved by truck across the border.  The 
trucking industry provides a crucial link to all businesses that rely on the import or export of 
goods to and from the U.S.  Table 10 below illustrates the costs to the trucking industry 
attributable to border delays, time uncertainty and customs operations. 
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Table 10:  Costs to the Trucking Industry Attributable to Border Delays, Time 
Uncertainty and Customs Operations 

Type of Cost Minimum Cost 
($CAN Millions) 

Maximum Cost 
($CAN Millions) 

Primary Inspection $364.0 $464.4

Secondary Inspection $795.3 $1,199.0

Excess Plan Time $150.0 $680.7

Reduced Cycle/Other $86.9 $260.6

Driver Documentation/ Customs Administration $308.8 $859.2

Cabotage $132.0 $440.0

Total Border Wait Time and Uncertainty Costs $1,836.4 $3,903.9
 

Primary inspection refers to delays associated with the primary customs booths. Secondary 
inspection refers to the 10-40 percent of trucks that must clear up paperwork with customs staff 
and the 1 percent of trucks that have their contents physically inspected.  Excess planned time 
refers to the time that is lost when a carrier assumes a delay, but in fact proceeds unhindered. 
Reduced cycle and other costs refers to the cost associated with carriers not being able to make 
as many trips because of the border delays, time lost for documentation and faxing paperwork to 
brokers, as well as general border administration costs.  Cabotage costs refer to the restrictions 
that are placed on Canadian drivers by U.S. immigration and customs rules.  A conservative 
estimate of the cost to the trucking industry associated with border delays is approximately $1.84 
billion annually. 

3.3 U.S. – Mexico Border Studies 
3.3.1 Federal Reserve Bank of Dallas (2001) 

In 2001, the Federal Reserve Bank of Dallas published a study targeted toward investment in 
border infrastructure and its effect on the economy of the border region.  This study, conducted 
before 9/11, emphasizes the importance of retail trade in the Texas – Mexico border economy, 
but also addresses freight issues.  It examines both the benefits and the costs of border crossings. 

In general, the retail sector is not perceived as a major economic driver because retail goods are 
purchased mainly by local citizens.  This is not true along the border, however, since Mexican 
nationals purchase a significant amount of retail goods and services.  One way to estimate 
Mexicans’ retail spending in border cities is to estimate, based on border income levels, the part 
of retail spending that likely comes from local citizens.  This local spending can be subtracted 
from total retail spending to determine retail sales to individuals from outside the local area. 

To estimate local retail spending, the average retail sales as a percentage of personal income for 
the state was used – in other words, the fraction of their incomes average Texans spend on retail 
products.  Using this figure as the likely amount of personal income border residents spend on 
retail goods, it was found that exported retail sales are a substantial portion of overall retail sales 
on the border.  Exported retail sales in 1998 ranged from $20 million (6 percent of all retail 
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sales) in Del Rio to $901 million (22 percent) in McAllen.  For the six border counties in the 
study, exported retail sales totaled about $2.2 billion in 1998. 

One direct benefit from international trade is the creation of federal jobs in the (former) U.S. 
Customs Service, the Immigration and Naturalization Service and various federal law 
enforcement agencies.  While the overall share of federal civilian jobs along the border remains 
low (about 2.3 percent in 1998) these jobs pay relatively high wages, especially when the value 
of employee benefits is taken into consideration.  Another benefit of international trade is its 
creation of transportation and warehousing jobs.  Growth in border transportation services has 
lifted average border earnings because this sector pays better-than-average earnings.  In 1998, 
transportation services workers earned an average of $29,662, versus an average of $24,427 for 
all border jobs.  Besides producing jobs and earnings, international trade creates direct revenue 
for border cities through bridge tolls, as local governments own most of the 26 motor vehicle 
crossings on the Texas–Mexico border.  Southbound fees collected at the bridges accrue to U.S. 
public and private bridge owners and can be substantial.  In 1999, the three bridges in Laredo 
collected $27.2 million in tolls. 

The costs of building and maintaining infrastructure to service international trade, however, 
remain a challenge.  The increased auto and truck traffic stimulated by Mexico’s entry into the 
General Agreement on Tariffs and Trade (GATT) in 1986 and the start of NAFTA in 1994 have 
placed pressure on border infrastructure.  The number of vehicles crossing the Texas – Mexico 
border has increased dramatically since the early 1990s.  This is especially true in Laredo, which 
has seen truck crossings rise 116 percent, from 1.3 million in 1993 to 2.8 million in 1999.  With 
the influx of traffic passing through the border come infrastructure and social costs.  From 1993 
through 2000, the Texas Department of Transportation (TXDOT) spent $388 million on roads 
and highways in Laredo and is projecting to spend another $298 million from 2001 through 
2005.  An important congestion cost, air pollution, is increasing in border cities, especially in El 
Paso, which exceeds air quality standards in many categories. 

3.3.2 Center for Transportation Research, University of Texas (2002) 
This report published in 2002 by the Center for Transportation Research, University of Texas at 
Austin primarily examines issues surrounding an open border between the United States and 
Mexico and assesses the possible benefits and costs for the citizens of Texas.  Few issues have 
been as contentious as the NAFTA requirement to open the Texas-Mexico border to cross-
national truck traffic.  This study examines issues surrounding an open border and assesses the 
possible benefits and costs for the citizens of Texas.  The study uses economic data on trade 
volumes and employment to assess the impacts that an open border will have on Texas. 

Since NAFTA went into effect, Mexico has replaced Japan as the United States second largest 
trading partner behind Canada.  Trucks move over 80 percent of goods between the U.S. and 
Mexico, with nearly 70 percent of U.S – Mexico commercial traffic passing through ports-of-
entry on the Texas border.  Much of the trade between Texas and Mexico is being fueled by the 
growth in Mexico’s maquiladora industry.  A large portion of the Texas-Mexico border traffic 
carries raw materials to Mexico’s manufacturing industry or intermediate goods that are 
assembled at maquiladoras.  Finished goods are then re-exported back across the border as 
finished products. 
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An open border should lead to reduced congestion, reduced accidents, and less pollution (air and 
noise) for Texas border communities.  Long-haul trucks are more efficient and cleaner-running 
than drayage trucks, and the elimination of border zones will result in decreased border crossings 
with the absence of “dead-weight” hauls. However, border communities will suffer negative 
economic impacts once cross-border trucking operations are enacted. Border communities 
(particularly Laredo) are dependent on the current drayage transportation system for economic 
growth and employment. 

To assess the most contentious open border issue, safety, studies used to evaluate Mexican truck 
safety are scrutinized, the politics of the safety issue are examined, and recommendations are 
made for properly evaluating Mexican truck safety.  Existing studies of Mexican truck safety 
compare Mexican drayage trucks to U.S. long-haulers, which is not appropriate.  A closer 
inspection of data shows that Mexican long-haul trucks are about as safe, or safer, than their U.S. 
counterparts.  Additionally, Mexico has made great strides in harmonizing its safety standards 
with the U.S.  The safety debate and decision to delay the border opening was largely a result of 
political considerations and pressure from Teamsters and other special interest groups. 

After assessing the economic, environmental, social, and safety issues, the study concluded that, 
although an open border produces winners and losers, it will be a net benefit to the state.  An 
open border would only enhance the comparative advantages that Texas and Mexico enjoy in 
relation to each other.  By removing a non-tariff barrier to trade, prices on goods traded between 
Texas and Mexico would fall, resulting in increased trade between Texas and Mexico, and 
leading to more demand for higher paying skilled labor on the Texas side as maquiladora 
operations become cheaper.  However, transportation-dependent border economies would suffer 
in the short-term once open border trucking operations take effect. 

3.3.3 SANDAG (2002) 
Closer to this particular project, SANDAG prepared a qualitative report on the border issues for 
the California Department of Transportation (Caltrans), District 11 – San Diego County and 
Imperial County.  As a result of traffic conditions along the San Ysidro port of entry and 
anticipated population and economic growth expected in the San Diego – Tijuana metropolitan 
area, increasing bi-national coordination and co-operation between transportation and planning 
agencies have become of paramount importance to the region.  Caltrans in collaboration with 
SANDAG and various transportation and planning agencies from Mexico have undertaken 
several studies over the past years aimed at documenting and addressing cross-border traffic 
congestion, and improving cross-border wait times.  The SANDAG report outlines a framework 
and methodology to conduct future bi-national economic impact studies of border wait times on 
individuals and trucks crossing the U.S. – Mexico border (trucks account for about 98 percent of 
goods shipped into the United States from Mexico). 

Much of the change in retail sales is caused by purchasing patterns of consumers, and these retail 
sales data occur at a time when incomes increased in San Diego County.  SANDAG recommends 
a multivariate analysis to analyze the relationship between retail sales and several explanatory 
variables such as personal income, the number of visitors, and border wait times.  Multivariate 
analysis will help determine the relative magnitude of each of these factors while providing a 
more accurate assessment of the direction and magnitude of the impact of border wait times on 
retail sales.  To gain insights into individual behavior it is suggested that a survey be given to 
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both northbound and southbound individuals crossing the POEs in the San Diego region. Among 
the key items to be uncovered in the survey are the trip origin and destination, the purpose(s) of 
the trip, and the individuals’ sensitivity to border wait time. 

In the same way, for goods shipment SANDAG recommends the development of a survey of 
Mexico based companies that export goods to the U.S (maquiladoras) regarding the impacts of 
border delays.  From the maquiladora survey it should be possible to define what companies 
consider a long wait time, the importance of wait times to a company’s profitability, and the 
options companies implement to cope with long wait times.  If border wait times remain long or 
increase, it should be possible to summarize the likely responses of companies that transport 
goods across the border (diversion to other POEs, or use of alternative modes of shipment such 
as rail).  This type of analysis will help understand how companies deal with the longer border 
wait times and the manner in which these wait times contribute to corporate decisions regarding 
such things as employment, exports and plant closures. 

3.3.4 Center of Border Economic Studies, University of Texas-Pan American 
(2003) 

The Rio Grande Valley, like other areas along the U.S.-Mexico border, receives millions of 
Mexican visitors every year.   In 2003, the Center of Border Economic Studies at the University 
of Texas-Pan American, conducted a study that profiled Mexican visitors, measured the 
magnitude of their annual expenditures, and determined the impact of these expenditures on the 
economy as a whole.  The study also provided the results of in-depth interviews of Mexican 
visitors about their experiences entering the U.S. and their perceptions of the US VISIT program. 

The methodology used in this study employs several statistical and econometric techniques.  
First, a mall-intercept survey was administered to collect data and profile Mexican visitors and 
their expenditure patterns.  Then, the IMPLAN input-output model was employed in order to 
measure the economic impact of Mexican visitors’ expenditures on the U.S. side only.  Finally, 
in-depth interviews were conducted to place a human face on the issues facing Mexican nationals 
with Laser visas and to explore their perceptions of the US VISIT Program. 

Given a total number of 22.7 million Mexican crossers, total estimated expenditures by Mexican 
visitors amounted to $1.4 billion in 2003.  Using an input-output model, these expenditures 
generated a total of approximately $1.7 billion in output (sales), 41,000 jobs, $560 million in 
wages, and $203 million in business taxes.  Relative to the economy of the lower Rio Grande 
Valley, this implies that Mexican visitors’ expenditures support 12 percent of total output and 
10-15 percent of employment. 

3.3.5 SAIC (2003) 
In 2002, Science Applications International Corporation (SAIC) conducted a survey of key 
regional stakeholders in U.S.-Mexico trade.  The survey sponsored by the California Department 
of Transportation (Caltrans) and the San Diego Association of Governments (SANDAG) was 
undertaken to shed new light on the commercial border crossing issues of the region and to 
collect valuable information not previously available.  The goal of the study was to survey key 
private sector stakeholders in binational trade (maquiladoras, customs brokers, shippers and 
transportation companies) to determine their experiences and concerns regarding border crossing 
delays at Otay Mesa, Calexico, and Tecate, and to develop a reliable source of data to be used in 
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supporting recommendations for improvements to border transportation infrastructure or federal 
inspection procedures. 

The survey comprised three sections: inbound shipments; outbound shipments; and a 
management section to capture general comments and concerns regarding border crossing delays 
and infrastructure improvements.  The survey was designed to measure data such as types of 
products shipped, frequency of shipments, the border crossing most frequently used, and the 
types of vehicles used to transport products. 

Among the key findings from the inbound and outbound segments of the survey are: 

• The majority of the goods crossing the border that are received inbound to facilities in 
Mexico are shipped by trailer, as opposed to containers or other modes; 

• Of the groups surveyed, customs brokers handle the largest volume of daily inbound and 
outbound shipments; and 

• 34 percent of outbound shipments head to destinations in Southern California, which is 
the top destination for these shipments. 

Regarding the general management section of the survey, the following observations can be 
made: 

• The majority of companies shipment times are dictated by the schedules of their 
customers or their own production schedule, rather than considerations of minimization of 
travel time or port congestion; 

• Most companies surveyed stated that it takes an average of two to three hours to cross the 
border at the port of entry most frequently used; anything beyond one hour is considered an 
“excessive” wait; 

• Infrastructure improvements are needed to facilitate border crossing, particularly at the 
Otay Mesa port of entry; and 

• Nearly two-thirds of all respondents said that they would not make any changes in the 
way they operate if delays continue or worsen.  However, 45 percent of the shippers 
indicated they would change their operational procedures if delays continue or worsen (i.e., 
change hours of operation, switch to a different border crossing, or change shipping 
schedules). 

3.4 Conclusions 
While the studies described above are different in nature and were conducted for various reasons, 
they provide different perspectives on how to deal with the assessment of border issues.  All the 
studies tend to stress, one way or another, the importance of border traffic and freight movement 
to the economy, primarily at the regional level and at the national level as well.  Most of them 
use descriptive statistics to show the effects of border delays on the trucking industry and the 
import-export business at large.  Few studies rely on a formal survey to gather new and relevant 
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data, and even fewer use analytical statistics to determine the full impact on the economy.  
Furthermore, only one report (HLB Decision Economics Inc., 2004) analyzes the economic 
impacts on an incremental basis – i.e., whether the economic loss is purely incremental or merely 
a transfer of loss from one region to another.  Last but not least, most studies do not take a cross-
border approach on the problem and focus solely on one side of the border.  This is especially 
true of studies on the U.S./Mexico border. 
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4. METHODOLOGICAL FRAMEWORK 

This chapter presents the methodological framework to estimate the economic impacts of border 
delays for two distinct categories of cross-border traffic: personal crossings (Section 4.2) and 
freight movements (Section 4.3).  Section 4.1 introduces some fundamental concepts of the 
economics of international trade.  Input-output models and multipliers are discussed at the end of 
the chapter, in Section 4.4. 

4.1 Conceptual Framework 
4.1.1 Economics of International Trade and Impact of Border Delays 

This section uses the fundamental concepts of the theory of trade between two countries to 
investigate the losses due to border delays incurred by the economies of the trading countries.  
The illustration below is only one of the scenarios that can be assessed. 

Figure 8 shows the effects of congestion and border delays on industries located on both sides of 
the border.  The figure is divided into two parts.  Part A shows the effect on the exporter, and 
Part B shows the corresponding effect on consumers and producers of competing products in the 
export market.  To facilitate the analysis, it is assumed in the figure that the exporter firm is a 
Mexican company and the export market is the United States. 

Figure 8:  Effects of Congestion and Border Delays on the Demand for Final 
Goods 

 

 

The initial market equilibrium in Figure 8 is E1.  The quantity of Mexican exports is X1, the 
quantity of domestic output is Q1 and the prevailing market price is P1. 

An increase in congestion and border delays causes the supply curve of Mexican exports to shift 
to the left (from SUP1 to SUP2) as exporters are faced with higher transportation costs.  The 
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volume of Mexican exports falls to X2 and the price increases to P2.  Mexican exporters are 
worse off in terms of volume of shipments.  Their revenues will also fall if the increase in price 
does not compensate for the reduction in volume, i.e. if the percentage increase in price is 
smaller than the percentage reduction in shipments. 

The increase in price of Mexican exports makes U.S. goods competing with Mexican exports 
more competitive, and the demand for U.S. domestic products increases.  This is illustrated by a 
shift to the right of the demand curve for U.S. goods competing with Mexican exports (from D1 
to D2).  As a result, the output of U.S. goods competing with Mexican goods increases but so 
does their price.  U.S. producers clearly benefit from the reduction in the volume of Mexican 
exports (increase in the producer surplus).  However, U.S. consumers are hurt by higher market 
prices (decrease in the consumer surplus) and possibly reduced choice. 

The reduction in the volume of Mexican exports (and the increase in the price) will depend on 
the shape of the demand and supply curves, which are in turn determined by the following 
factors: 

• Price elasticity of demand19 for Mexican exports; 

• Price elasticity of supply of Mexican exports, and 

• Elasticity of Mexican export shipments with respect to border delays. 

The increase in the volume of the U.S. domestic production will depend on the following factors: 

• Price elasticity of demand for U.S. goods competing with Mexican exports; 

• Price elasticity of supply of U.S. goods competing with Mexican exports. 

4.1.2 Other Considerations and Challenges 
This example illustrates, in a simplified way, the effects of congestion and border delays (and the 
mechanisms by which these effects are initiated) on both sides of the cross-border economy, in 
terms of output and (implicitly) in terms of employment, earnings, and tax revenues.  A number 
of other considerations and challenges should also be taken into account. 

Though this example only shows Mexican exports to the United States, the impact on trade can 
also be estimated in a similar fashion from the reverse perspective (U.S. exports to Mexico). 

The magnitude of the impact will depend on the group of commodities under consideration.  In 
some cases, a one-hour delay at the border means that the shipment will not be delivered until the 
next day.  This may have major consequences to industries that are time sensitive.  Examples of 
highly time sensitive industries include those industries in which just-in-time inventory 

                                                 
19 The price elasticity of demand measures the responsiveness of quantity demanded to a change in price, with all 
other factors held constant.  For instance, a price elasticity of demand of – 0.5 means that a 1 percent increase in 
price will lead to a 0.5% decrease in quantity demanded. 
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management is widespread (e.g., automotive industry),20 or in which perishability is a key factor 
(e.g., agricultural products). 

Note, also, that this example shows the effect of border delays on trade in the short run solely.  
Continued congestion and delays at the border will most certainly have a long run impact too.  In 
particular, delays at the U.S.-Mexico border may hinder the border region’s ability to attract new 
investment, as well as maintain its existing investments.  Since the uncertainty over wait times 
acts as a tariff-like barrier to the import and export of goods, it may reduce the incentive for 
U.S.-based companies to locate on the Mexican side for instance (i.e., desourcing of 
maquiladoras).  Therefore, in the long run congestion and border delays could produce a major 
disincentive for investment in the San Diego-Tijuana region. 

A corollary of desourcing is the potential diversion of commercial traffic to other POEs (less 
ridden with border congestion and unexpected delays), and even to other states.  During the 
course of this study, a survey of northbound border crossers revealed that nearly 60 percent of 
interviewees would be willing to pay $3 per crossing to use a new port of entry in East Otay 
Mesa that would provide a faster way to cross the border.21  

Last but not least, congestion and border delays have an impact not only on the total output or 
amount of goods traded, but also on the productivity of firms, especially in the manufacturing 
sector.  Loss of productivity can result from disruptions in the cross-border supply-chain (or 
higher inventory levels as a way to respond to such disruptions), and from reductions in Mexican 
sourcing. 

The fundamental concepts and mechanisms of the theory of trade described above are used to 
assess the economic impacts of border delays on freight movements (at the producer level), as 
well as on personal trips (at the consumer level). 

4.2 Methodology for Personal Crossings 
The following is a description of the methodology to estimate the economic impacts of (i) 
foregone recreation, shopping, and vacation trips, (ii) foregone work trips, and (iii) productivity 
losses from impaired cross-border movements. 

4.2.1 Lost Cross-Border Recreation, Shopping and Vacation Trips 
Traveler’s behavior differs based on trip purpose, trip time, and trip destination.  Under each trip 
category, it is important to assess the traveler’s sensitivity to delay.  Shopping and leisure trips 
tend to be easier to forego because of excessive delays than work trips.  For instance, a worker 
will be more willing to wait for two hours at the border to commute to his/her job.  However, a 
tourist to the San Diego region will be less willing to go to Tijuana if he/she knows it may take 
him/her two hours of delay to get back to the United States. 

                                                 
20 This topic is discussed in greater detail in David J. Andrea, and Brett C. Smith, The Canada-US Border: An 
Automotive Case Study.  Prepared for the Canadian Department of Foreign Affairs and International Trade by the 
Center for Automotive Research, January 2002. 
21 True North Research, Inc., Estimating Economic Impacts of Border Wait Times at the San Diego – Baja 
California Border Region Summary Graphics.  Prepared for SANDAG, March 2005. 
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The methodology therefore takes into account the breakdown of trips by purpose, time, and 
destination together with the sensitivity of each type of trip to the delay at the border.  These two 
components are essential to estimate the number of trips foregone.  Given the characteristics of 
these trips in terms of destination, length and average spending, the methodology derives the 
direct economic impact.  Subsequently, the indirect and induced effects are estimated using 
regional economic multipliers.  The economic impacts are estimated for the San Diego region 
and Northern Baja California (municipalities of Tijuana and Tecate), as well as for the State of 
California and Mexico. 

Estimating the economic impact of lost recreation, shopping and vacation trips consists of seven 
main steps: 

Step1. Obtain current data and projections on passenger crossings by port of entry (San Ysidro, 
Tecate and Otay Mesa), trip purpose (shopping, recreation and vacation) and destination 
(U.S. and Mexico) from the U.S. Bureau of Transportation Statistics; 

Step 2. Estimate the annual percentage change in travel time associated with increased wait times 
and congestion; 

Step 3. Apply demand elasticity coefficients to the estimated changes in travel time and derive 
the potential annual reduction in crossings for recreation, shopping and vacation trips, 
due to increased wait times and congestion; 

Step 4. Estimate the expected revenue loss (spending from vacationers, shoppers and other 
travelers) associated with the foregone trips based on the reduction in spending per trip; 

Step 5. Adjust for changes in local demand (e.g., vacation money spent in Mexico instead of the 
U.S., and vice versa);22 

Step 6. Derive the direct impact of foregone spending on regional and state/national output, 
income (earnings) and employment; 

Step 7. Estimate the direct, indirect and induced impacts (on output, earnings and employment) 
of foregone trips on both sides of the border using coefficients and relationships from the 
input-output model. 

For this study, a four-month long survey of cross-border travelers was conducted at the three 
ports of entry in the San Diego-Baja California border, which resulted in 3,603 interviews. The 
survey responses provided key inputs to the economic impact model, such as trip origin and 
destination, trip purpose, expected wait time at the border, sensitivity to increased wait times, 
average spending per trip, and alternative local spending if cross-border trip were not made. 

Figure 9, on the next page, provides an overview of the estimation process.  The figure indicates 
that once we have data on trip volume by purpose and know the sensitivity of shoppers and 
tourists to wait time (from survey and existing volume database on border crossings), we can 

                                                 
22 The adjustments are made using survey data on the sensitivity of shoppers to delay at border and the alternative 
shopping destination and spending if they forego their trips to the U.S. 
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estimate the number of lost trips due to border delays.  These estimated lost trips together with 
the average spending form the initial impact of lost revenues to the local economy.  Using 
multipliers from an input-output model, we can then derive the direct, indirect, and induced 
effects. 

Figure 9:  Structure and Logic Diagram for Estimating the Economic Impacts of 
Lost Cross-Border Recreation, Shopping and Vacation Trips 
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4.2.2 Lost Cross-Border Work Trips 
Similarly, estimating the economic impact of lost cross-border work trips is done in seven main 
steps: 

Step1. Obtain current data and projections on the number of passenger crossings, broken down 
by port of entry (San Ysidro, Tecate and Otay Mesa), trip purpose (work) and destination 
(U.S. vs. Mexico); 

Step 2. Estimate the annual percentage change in travel time associated with increased wait times 
and congestion; 

Step 3. Apply demand elasticity coefficients to the estimated changes in travel time and derive 
the number of work trips foregone annually, due to increased wait times and congestion; 

Step 4. Estimate the expected revenue (productivity) loss associated with the foregone work trips 
using average wage estimates; 

Step 5. Adjust for changes in local demand (e.g., local jobs gains); 

Step 6. Derive the direct impact of foregone work trips on regional and state/national output, 
income (earnings) and employment; 

Step 7. Use indirect and induced multipliers to obtain the indirect, induced and total impacts (on 
output, earnings and employment) of foregone work trips. 

Survey responses also provided key inputs for estimating the economic impacts of forgone work 
trips, which are described in previous section 4.2.1. 

Figure 10, on the next page, provides an overview of the estimation process.  The figure depicts a 
method similar to the one used for recreation, shopping and vacation trips.  The number of lost 
work trips due to border delays is estimated based on the number of crossings for work purposes 
and the sensitivity of workers to wait times.  Lost work trips are then translated into lost 
earnings.  Using multipliers from an input-output model, we can then derive the direct, indirect, 
and induced effects. 
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Figure 10:  Structure and Logic Diagram for Estimating the Economic Impacts of 
Lost Cross-Border Work Trips 

 
 

4.2.3 Productivity Losses due to Impaired Cross-Border Movements 
In addition to lost work trips, border delays have a significant impact on the regional 
productivity.  These delays cause workers to be late at work, spend less time with their family, 
and make trips in less desirable time.  While some of this effect is not directly related to the 
macro-economic impact, reduced working time has a direct effect on productivity and therefore 
should be included in the economic impact assessment.  If, as a result of a border delay, a person 
works six hours instead of eight hours, the two hours lost should be included in the economic 
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impact calculation.  On the other hand, if that person is delayed at the border but still manages to 
work eight hours, the delay is part of the user cost and is not estimated at the macro-economic 
level.  Figure 11, below, provides an overview of the estimation process. 

Figure 11:  Structure and Logic Diagram for Estimating the Economic Impacts of 
Productivity Losses due to Impaired Cross-Border Movements 
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The estimation of the economic impacts is conducted within a risk analysis framework to 
account for uncertainty surrounding the input variables. The expert panel reviewed the ranges 
(median, lower 10 percent estimate and upper 10 percent estimate) for each input variable. 

 
4.3 Freight Methodology 
Based on the conceptual framework laid out in Section 4.1, an economic impact methodology 
was developed to estimate the economic impacts of border delays on freight activity. 

4.3.1 Effects of Border Delays on the Production Process 
Figure 12 below depicts the structure and logic diagram for production and management 
decisions in situation of increasing delays at the U.S.-Mexico border, and identifies the key 
effects of border delays. 

Figure 12:  Effects of Border Delays on the Production Process of Firms Engaged 
in Cross-Border Activity 
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As shown in the figure, the effects of increasing wait times are estimated separately from the 
effects of wait time uncertainty.  However, in both cases, the final result is an estimation of the 
change in output of exporting firms.  Multipliers from input-output models are subsequently used 
to derive the direct, indirect and induced effects of border delays (see Section 4.4). 

4.3.2 Estimation of Output Impact 
Various elasticities, derived from the literature,23 are used to estimate the economic impacts on 
just-in-time industries (e.g., Machinery and Equipment, and Manufactured Goods) and the 
economic impacts on other industries that trade primarily finished goods (e.g., Agricultural and 
Food Products, Mining and Mineral Products) separately. 

The following data is used to estimate the impact of border delays on the output of just-in-time 
industries: 

• Elasticity of production costs with respect to wait time; 

• Elasticity of manufacturing costs with respect to inventory level; 

• Percentage increase in inventory level required, for each one percent increase in border 
delays, to protect the production line against delays; 

• Fraction of cost increase passed on to buyers; and 

• Elasticity of demand for final product. 

The percentage change in total output is calculated as shown in Figure 13 below. 

Figure 13:  Calculation of Output Impact in Just-in-Time Industries 
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For other industries, border delays have an output reduction impact through two related effects: 

1. Reduction in output due to a loss of competitive advantage in export markets related to 
transportation times; and 

2. Reduction in output due to higher transportation costs. 
                                                 
23 See in particular Blanchard, G., Highways and Logistics and Production Performance, Transport Canada/ 
Economic Analysis Special Infrastructure Project, Report TP 12791E, June 1996.  
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As described in Section 4.1, there is an offsetting effect to the reduction in output mentioned 
above.  The offsetting effect is an increase in output of local or domestic producers competing 
with imports: since imported goods become more expensive and less attractive, local producers 
experience a stronger demand. 

It should also be pointed out that the reduction in export demand is partially offset by domestic 
sales, or export substitution.  In other words, it is assumed in the methodology that exporters are 
able to sell some of the lost exports on the domestic market. 

The following data is used to estimate the impact of border delays on the output of other 
industries: 

• Elasticity of exports with respect to border wait times; 

• Export substitution with domestic sales; 

• Elasticity of production costs with respect to border wait times; 

• Fraction of cost increase passed on to buyers; 

• Elasticity of demand for exports; 

• Adjustment factor to avoid double-counting of effects (percentage of export volume that 
is affected by a loss in competitive advantage and higher transportation costs caused by 
delays); and 

• Elasticity of demand for domestic import competing goods. 

Ideally, those estimates are provided by industry or main commodity grouping, to account for the 
fact that not all firms are equally vulnerable to border delays.  The (percentage) reduction in 
output of exporting firms is calculated as shown in Figure 14 below. 

Figure 14:  Calculation of Output Impact in Other Industries 
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Once the percentage change in output is known for each type of industries24, it is multiplied by 
the projected freight value for each port of entry to obtain the total output impact.  For this study, 
the forecasting period extends from 2005 to 2014.  Note that the estimated total impacts are 
annual, and not cumulative. 

4.3.3 Key Input Variables 
The calculation of the output impact is done by means of a spreadsheet model using a number of 
input variables and the relationships described above. 

The key input variables of the model are as follows: 

• Traffic Volumes – Annual truck traffic volumes at Tecate and Otay Mesa are obtained 
from the Bureau of Transportation Statistics (Transborder Surface Freight Data); the average 
annual growth rate for truck traffic over the forecasting period is derived from U.S.-Mexico 
trade forecasts. 

• Processing Times – Processing times (with and without secondary inspection) at the 
border are derived from measurements reported by the Federal Highway Administration and 
other agencies for each POE, as well as interviews with cross-border trucking companies and 
Customs brokers. 

• Average Freight Value – The average freight value per truck is obtained by dividing the 
total freight value by the number of trucks in both directions at each POE.  It is used to 
estimate the total value of freight at risk. 

• Average Length of Haul – The average length of haul (in miles) is used in conjunction 
with the average truck speed to determine travel time. 

• Average Speed – The average truck speed (in miles per hour) for the entire trip is used in 
conjunction with the average length of haul to determine travel time.  It does not reflect the 
wait at the border, and is assumed to be the same in both directions. 

• Trucks Origin and Destination – Percentage of trucks bound to/from San Diego 
County, California and Baja California. 

The estimation of the economic impact is conducted within a risk analysis framework to account 
for uncertainty surrounding the input variables.  The expert panel25 was consulted to scrutinize 
the ranges (median, lower 10 percent estimate and upper 10 percent estimate) for each input 
variable.  The input values in use in the freight model are provided in Appendix E. 

                                                 
24 For instance, if in the base case, Toyota was shipping or intending to produce and ship 1000 car parts everyday 
from Baja California to San Diego county, an excessive delay may result in Toyota reducing its investment level in 
Baja California and shifting some of its production to Canada or other region and therefore its output would be 
reduced (Let’s use 800 car parts as an example). The calculation will then show a reduction of 20%.  
25 A list of all expert panel members is available in Appendix F. 
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Figure 15 below summarizes the methodological framework along with the input variables 
(described above) to assess freight impacts.  Note again that the impacts are separately estimated 
on both sides of the border. 

Figure 15:  Structure and Logic Diagram for Estimating Freight Impacts 

 

 

4.4 Economic Impacts and Input-Output Models 
Economic impact analysis is the study of the effect of a change in the demand for goods and 
services on the level of economic activity in a given area, as measured by business output (sales), 
employment (jobs), personal income (earnings), and tax revenue.  This change in demand can be 
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the result of decisions made by the government, firms, or households.  The reduction in trade due 
to border delays affects the export manufacturing industries, and hence reduces the need for 
inputs (purchases) of labor, materials, equipment, and services, which are supplied by local (and 
non-local) producers.  To the extent the reduction in these purchases result in reduced 
productivity and/or reduced levels of labor force utilization (employment), it will cause a decline 
in the local economy with attendant costs of lower employment, personal income, business 
profits, and tax revenue. 

Typically, economic impact analysis involves the estimation of three types of 
expenditure/production activity, commonly referred to as “direct effects”, “indirect effects”, and 
“induced effects”. 

4.4.1 Direct Effects 
In cross-border trade, direct effects are the direct consequence of changes in spending in 
agricultural, industrial, commercial, warehousing and office development by local import/export 
companies.  Direct spending results in the employment of workers, sales of locally produced 
goods and services, and generation of local tax revenue.  For instance, the direct effect of 
foregone shopping trips (due to border delays) is the incremental revenue loss to the cross-border 
retail industry.  Assessing the direct effects of border delays on the economy is indeed a key 
objective of this study. 

4.4.2 Indirect Effects 
Indirect effects are the result of purchases by local firms who are the direct suppliers to the 
import/export companies.  The spending by these supplier firms for labor, goods and services 
necessary for the production of their own goods or services creates output from other firms 
further down the production chain, thus bringing about additional employment, income and tax 
activity.  Output, employment, income, and tax revenue resulting from spending by supplier 
firms (but not households) are considered to be indirect effects. 

4.4.3 Induced Effects 
Induced impacts are the changes in regional business output, employment, income, and tax 
revenue resulting from personal (household) spending for goods and services – including 
employees of import/export companies, employees of direct supplier firms (direct effect), and 
employees of all other firms comprising the indirect effects.  As with business purchasing, 
personal consumption creates additional economic output, leading to still more employment, 
income, and tax revenue.  Of the three types of effects, induced effects are typically the largest. 

Total economic impact is the sum of the direct, indirect and induced effects of the project or 
policy change being evaluated.  It measures the total change in economic output, employment, 
income, and local tax revenue generated by successive rounds of spending by businesses and 
households. 

4.4.4 Multipliers 
The indirect and induced business impacts of a project or policy change are often referred to as 
“multiplier effects,” since they can make the overall economic impacts substantially larger than 
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the direct effects alone.26  In reality, while indirect and induced impacts do always occur, the net 
impact on the total level of economic activity in an area may or may not be increased by 
multiplier effects.  That outcome depends on the definition of the study area and the ability of the 
area to provide additional workers and capital resources, or attract them from elsewhere. 

Multipliers can be expressed in terms of output or jobs.  An output multiplier is the total overall 
increase in dollars of business output (sales) for all industries, per dollar of additional final 
demand (purchases) of a given industry in that area.  A job multiplier is the total overall increase 
in jobs for all industries, per new job created in a given industry. 

4.4.5 Input-Output Models 
Input-output (IO) models27 are used to estimate the direct, indirect and induced effects of border 
delays on both personal crossings and freight movements.  IO models are often used to simulate 
the impact of a demand shock on the economy.  Shock here refers to any departure from the 
status quo, in this case any change in the demand for goods and services. 

In this study we use the IMPLAN® Professional 2.0 software, which is an input-output based 
economic impact assessment model originally developed by the U.S. Forest Service – and now 
maintained by the Minnesota IMPLAN Group, Inc.  The model data files include transaction 
information (intra-regional and import/export) for 509 different industrial sectors (generally four 
and five digit North American Industry Classification System (NAICS) code breakdown), and 
data on 21 different economic variables, including employment, output, and employee 
compensation.  The model is populated with the most recent (2002) data available for San Diego 
County and California. 

During the analysis, two adjustments are made to help ensure that all impact estimates are truly 
incremental and specific to the region: 

1. Since the original numbers are expressed in 2002 dollars, they need to be adjusted for 
inflation to express the results in 2005 dollars. 

2. Type SAM multipliers,28 used for estimating indirect and induced effects, are modified 
with regional purchase coefficients (RPC)29 to ensure that imports are not counted. 

                                                 
26 The term “multiplier effect” describes the phenomenon whereby the change in total economic activity resulting 
from a change in direct spending is greater than the direct spending alone – that is, it is a measure of all indirect and 
induced effects.  The ratio of total effect (e.g., total business output) to the direct effect is termed an “impact 
multiplier,” and is the most direct measure of a regional economy’s ability to meet new demand with local (as 
opposed to imported) resources.  The higher the multiplier the greater is the total economic response to the initial 
direct effect.  Multipliers can also be expressed in terms of employment and labor income. 
27 An input-output (“I/O”) approach was followed in this study, drawing on an extensive body of research and 
experience with successful applications to transportation project analysis.  An I/O model calculates impact multipliers, 
which are then used to compute direct, indirect, and induced effects – output, employment, income, and local tax 
revenue generated per dollar of direct spending for labor, goods, and services. 
28 Type SAM (Social Accounting Matrix) multipliers are the direct, indirect and induced effects where the induced 
effect is based on social accounting matrix information.  Type SAM multipliers capture inter-institutional transfers 
(in addition to all commodity flows). 
29 RPCs represent the portion of the total regional demand that is met by regional production and attempt to account 
for cross-hauling – the regional importation and exportation of commodities from the same sector; all remaining 
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To estimate the economic impact on the Mexican side we use an input-output matrix for the State 
of Baja California developed by the Autonomous University of Baja California (UABC) and the 
Ministry of Economic Development of Baja California State (SEDECO) with 2000 data. 

The figure below provides an overview of the economic impact estimation process.  The key 
input to the IO model is the incremental change in spending or trade (i.e., direct effect) resulting 
from border delays.  Multipliers are applied to this initial change to calculate the direct, indirect 
and induced effects, in terms of output, employment, and earnings.  The IO model then uses the 
local and state tax rates to estimate the impact on local and state tax revenues. 

Figure 16:  Input-Output Analysis Overview 
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demand is satisfied by imports, which provide no direct economic benefit to the region.  In other words, they filter-
out economic leakages from the region. 
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5. STUDY RESULTS 

Based on the methodology laid out in the previous chapter HLB|HDR built two spreadsheet 
models (one for personal crossings and the other for freight) to estimate the economic impacts of 
border delays on both sides of the border.  Given the uncertainty surrounding key assumptions in 
the economic impact assessment, the model was developed within a risk analysis framework.  A 
panel of experts was involved throughout the study to revise, discuss and scrutinize all model 
assumptions.  The following sections present the modeling results for personal trips and freight 
movements on both sides of the border and at different geographic levels (local, state and 
national).  Note that this study focused on the direct effects (i.e., revenue loss) of border delays 
on the regional economic activity.  Secondary effects such as higher logistical costs, loss of 
competitive edge, and desourcing of maquiladoras were not estimated.30 

5.1 Economic Impacts on Personal Crossings 
5.1.1 Personal Trips – San Diego County and California 

At today’s level of delay at the border (about 45 minutes per crossing on average based on the 
survey respondents), San Diego County loses over 8.414 million trips a year that would 
otherwise yield $1.280 billion in additional revenues, after adjusting for the revenue gains due to 
local foregone trips to Mexico.31  The Retail sector is affected the most as it represents over 90% 
of the impacted sectors.  In addition, over 3.155 million potential working hours in San Diego 
County are spent in delays at the border, which may result in $41.8 million in wages lost.  The 
overall impact at the state level, given that 5% of the trips are headed outside the San Diego 
region, is $1.321 billion in addition to the $44.3 million in income loss for work trips. 

Table 11 below compares the findings for San Diego County and the State of California, with the 
breakdown of revenue loss by spending category (Retail, Recreation and Entertainment, and 
Food and Lodging).  Note that the results for San Diego County and California are not 
cumulative and should thus be considered separately. 

Table 11:  Personal Trips – Direct Impacts in San Diego County and California 
Description SAN DIEGO COUNTY CALIFORNIA

Total Foregone Person Trips to the US -8,414,247 -8,913,398
Gross Revenue Loss in the US - Retail ($ Millions) -$1,240 -$1,314
Gross Revenue Loss in the US - Recreation & Entertainment ($ Millions) -$12 -$13
Gross Revenue Loss  in the US - Food & Lodging ($ Millions) -$114 -$121
Total Gross Revenue Loss in the US ($ Millions) -$1,366 -$1,448
Add' Revenue from Foregone Trips to Mexico - Retail ($ Millions) $54 $79
Add' Revenue from Foregone Trips to Mexico - Recreation & Entertainment ($ Millions) $5 $7
Add' Revenue from Foregone Trips to Mexico - Food & Lodging ($ Millions) $28 $41
Total Add' Revenue from Foregone Trips to Mexico ($ Millions) $87 $127
Net Revenue Loss in the US - Retail ($ Millions) -$1,186 -$1,235
Net Revenue Loss in the US - Recreation & Entertainment ($ Millions) -$7 -$6
Net Revenue Loss in the US - Food & Lodging ($ Millions) -$86 -$80
Total Net Revenue Loss in the US ($ Millions) -$1,280 -$1,321
Number of Work Hours Lost in the US -3,155,204 -3,342,377
Labor Income Losses in the US ($ Millions) -$41.8 -$44.3
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Note: Mean expected outcomes.  Annual estimates based on 2003 volumes and survey findings. 

                                                 
30 See Section 4.1 for a discussion of those effects at the micro-economic level. 
31 On average, cross-border travelers who live in Mexico reported that if they had decided not to make the trip 
because of delays at the border, slightly more than one-third of the money they had intended to spend  in the U.S. 
would remain in Mexico.  Nearly two-thirds of the money would have been spent in a future trip to the U.S. 
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When accounting for the indirect and induced effects of the estimated revenue losses, the total 
impact is more significant as it amounts to $2.259 billion in production losses (which is about 
1.2% of the San Diego County total product) and 31,454 jobs lost (which is about 1.7% of the 
County labor force), mainly in the Retail sector (which represents about 13% of the labor force 
in the County Retail sector jobs).  Similarly, at the state level, the loss amounts to $2.480 billion 
in output (which is about 0.1% of the state product) and 31,423 jobs (which is about 0.2% of the 
state labor force).32 

Table 12 and Table 13 below provide a breakdown of the estimated economic impacts by type of 
effect (direct, indirect and induced) and impact category (output, labor income and employment) 
for San Diego County and the State of California respectively.  All figures are in 2005 U.S. 
dollars. 

Table 12:  Personal Trips – Economic Impacts in San Diego County 
Impact Category From Reduced Spending in... Direct Impact Indirect Impact Induced Impact Total Impact

Retail -$1,186 -$379 -$534 -$2,099
Recreation & Entertainment -$7 -$2 -$4 -$14
Food & Lodging -$86 -$25 -$35 -$147
Total -$1,280 -$406 -$573 -$2,259
Retail -$579 -$154 -$192 -$925
Recreation & Entertainment -$4 -$1 -$1 -$6
Food & Lodging -$40 -$8 -$13 -$61
Total -$623 -$163 -$206 -$992
Retail -21,229 -3,084 -4,744 -29,056
Recreation & Entertainment -164 -27 -31 -221
Food & Lodging -1,754 -130 -294 -2,177
Total -23,146 -3,240 -5,068 -31,454

Output                         
(millions of U.S. dollars)

Labor Income     
(millions of U.S. dollars)

Employment               
(jobs)

 
Note: Mean expected outcomes.  Annual estimates based on 2003 volumes and survey findings. 
 

Table 13:  Personal Trips – Economic Impacts in California 
Impact Category From Reduced Spending in... Direct Impact Indirect Impact Induced Impact Total Impact

Retail -$1,235 -$425 -$655 -$2,315
Recreation & Entertainment -$6 -$2 -$3 -$12
Food & Lodging -$80 -$34 -$40 -$154
Total -$1,321 -$461 -$698 -$2,480
Retail -$603 -$171 -$230 -$1,005
Recreation & Entertainment -$3 -$1 -$1 -$5
Food & Lodging -$37 -$10 -$14 -$61
Total -$643 -$182 -$245 -$1,071
Retail -20,864 -2,963 -5,309 -29,136
Recreation & Entertainment -106 -18 -27 -150
Food & Lodging -1,655 -169 -313 -2,137
Total -22,625 -3,149 -5,649 -31,423

Output                         
(millions of U.S. dollars)

Labor Income     
(millions of U.S. dollars)

Employment               
(jobs)

 
Note: Mean expected outcomes.  Annual estimates based on 2003 volumes and survey findings. 
 

When accounting for uncertainty surrounding the model assumptions, the risk analysis reveals 
that, with an 80% confidence interval, the output loss for San Diego County ranges from $2.004 
billion to $2.507 billion, and the employment loss ranges from 27,917 to 34,914 jobs.  Figure 17 
and Figure 18, on the next page, show the probability distribution of output losses and 
employment losses in San Diego County in 2005. 
                                                 
32 Note that job losses at the state level (31,423) are smaller than at the regional level (31,454).  On the other hand, 
labor income losses at the state level ($1,071 million) are larger than at the regional level ($992 million).  One 
possible explanation is that average employee compensation in the sectors impacted (retail, recreation and 
entertainment, etc.) is lower in San Diego County than in the rest of the State.  The proximity to Mexico and the 
availability of a large pool of workers might explain this difference. 
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Figure 17:  Personal Trips – Risk Analysis of Output Losses in San Diego County 
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Figure 18:  Personal Trips – Risk Analysis of Employment Losses in San Diego 
County 
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5.1.2 Personal Trips – Baja California and Mexico 
The economic impact on the Mexican side of the border is also found to be significant.  Baja 
California loses about 1.938 million trips annually that may otherwise result in $118 million in 
additional net revenues, after adjusting for the revenue gains due to local foregone trips to the 
U.S.33  The Retail sector along with the Food and Lodging sector represent over 81% of the 
impacted sectors.  In addition, about 511 million of potential working hours in Mexico are spent 
in delays at the border, which may result in $10.8 million in productivity loss.  The impact at the 
national level is very similar to the regional level as most of the trips are made in the cross-
border region. 

Table 14 below compares the direct impacts for Baja California and Mexico, with the breakdown 
of revenue loss by spending category (Retail, Recreation and Entertainment, and Food and 
Lodging).  Again, note that the results for Mexico include Baja California. 

Table 14:  Personal Trips – Direct Impacts in Baja California and Mexico 
Description BAJA CALIFORNIA MEXICO

Total Foregone Person Trips to Mexico -1,938,210 -1,938,210
Gross Revenue Loss in Mexico - Retail ($ Millions) -$197 -$197
Gross Revenue Loss in Mexico - Recreation & Entertainment ($ Millions) -$26 -$26
Gross Revenue Loss  in Mexico - Food & Lodging ($ Millions) -$110 -$110
Total Gross Revenue Loss in Mexico ($ Millions) -$333 -$333
Add' Revenue from Foregone Trips to the US - Retail ($ Millions) $184 $195
Add' Revenue from Foregone Trips to the US - Recreation & Entertainment ($ Millions) $3 $3
Add' Revenue from Foregone Trips to the US - Food & Lodging ($ Millions) $27 $28
Total Add' Revenue from Foregone Trips to the US ($ Millions) $214 $227
Net Revenue Loss in Mexico - Retail ($ Millions) -$12 -$2
Net Revenue Loss in Mexico - Recreation & Entertainment ($ Millions) -$23 -$23
Net Revenue Loss in Mexico - Food & Lodging ($ Millions) -$83 -$82
Total Net Revenue Loss in Mexico ($ Millions) -$118 -$106
Number of Work Hours Lost in Mexico -511,259 -511,259
Labor Income Losses in Mexico ($ Millions) -$10.8 -$10.8

IN
 M

EX
IC

O

 
Note: Mean expected outcomes.  Annual estimates based on 2003 volumes and survey findings. 

 

Similarly to the impact on the U.S. side, when accounting for the indirect and induced effects the 
total economic impact is more significant: it amounts to $169 million in output loss (about 2% of 
total regional output) and 1,367 jobs lost (or $27 million in labor income loss), mainly in the 
Food and Lodging sector.  The impact at the national level is very similar as most of the impact 
is concentrated in Baja California. 

Table 15 and Table 16, on the following page, provide a breakdown of the estimated total impact 
by sector and impact category (output, labor income and employment). 

                                                 
33 On average, cross-border travelers who live in the U.S. reported that if they had decided not to make the trip 
because of delays at the border, two-thirds of the money they had intended to spend in Mexico would remain in the 
U.S. The remaining one-third of the money would have been spent in a future trip to Mexico.  
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Table 15:  Personal Trips – Total Economic Impact in Baja California 
Impact Category From Reduced Spending in... Total Impact

Retail -$15
Recreation & Entertainment -$35
Food & Lodging -$119
Total -$169
Retail -$3
Recreation & Entertainment -$5
Food & Lodging -$19
Total -$27
Retail -117
Recreation & Entertainment -161
Food & Lodging -1,089
Total -1,367

Output                              
(millions of U.S. dollars)

Labor Income                     
(millions of U.S. dollars)

Employment                       
(jobs)

 
Note: Mean expected outcomes.  Annual estimates based on 2003 volumes and survey findings. 

 

Table 16:  Personal Trips – Total Economic Impact in Mexico 
Impact Category From Reduced Spending in... Total Impact

Retail -$2
Recreation & Entertainment -$38
Food & Lodging -$128
Total -$168
Retail $0
Recreation & Entertainment -$5
Food & Lodging -$21
Total -$26
Retail -16
Recreation & Entertainment -176
Food & Lodging -1,174
Total -1,366

Output                              
(millions of U.S. dollars)

Labor Income                     
(millions of U.S. dollars)

Employment                       
(jobs)

 
Note: Mean expected outcomes.  Annual estimates based on 2003 volumes and survey findings. 

 

When accounting for uncertainty surrounding the model assumptions (expected wait time at the 
border, average spending per trip, etc.), the analysis reveals that, with an 80% confidence 
interval, the output loss for Baja California ranges from $108 million to $233 million, and the 
employment loss ranges from 892 to 1,864 jobs.   Figure 19 and Figure 20, on the following 
page, provide an overview of the risk analysis findings. 
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Figure 19:  Personal Trips – Risk Analysis of Output Losses in Baja California 
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Figure 20:  Personal Trips – Risk Analysis of Employment Losses in Baja 
California 
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5.1.3 Personal Trips – Combined Impacts at the Regional and National 
Levels 

When assessing the impact at the regional level on both sides of the border, the analysis reveals 
that delays contribute to a loss in output and employment that amounts to $2.428 billion and 
32,821 jobs in 2005, respectively.  The impact at the national level mainly reflects the regional 
impact as most of the cross-border trips tend to be regional (see Table 17 and Table 18 below).34 

Table 17:  Personal Trips – Total Regional Impact (San Diego County and Baja 
California) 

Impact Category From Reduced Spending in... Total Impact
Retail -$2,114
Recreation & Entertainment -$48
Food & Lodging -$266
Total -$2,428
Retail -$928
Recreation & Entertainment -$11
Food & Lodging -$80
Total -$1,018
Retail -29,173
Recreation & Entertainment -383
Food & Lodging -3,266
Total -32,821

Labor Income                     
(millions of U.S. dollars)

Employment                       
(jobs)

Output                                 
(millions of U.S. dollars)

 
Note: Mean expected outcomes.  Annual estimates based on 2003 volumes and survey findings. 

 

Table 18:  Personal Trips – Total National Impact (United States and Mexico) 
Impact Category From Reduced Spending in... Total Impact

Retail -$2,317
Recreation & Entertainment -$49
Food & Lodging -$282
Total -$2,648
Retail -$1,005
Recreation & Entertainment -$10
Food & Lodging -$81
Total -$1,097
Retail -29,152
Recreation & Entertainment -326
Food & Lodging -3,311
Total -32,789

Output                                 
(millions of U.S. dollars)

Labor Income                     
(millions of U.S. dollars)

Employment                       
(jobs)

 
Note: Mean expected outcomes.  Annual estimates based on 2003 volumes and survey findings. 

 

5.1.4 Personal Trips – Economic Impact Projections 
To assess the potential impact if delays continue to persist in the years to come, HDR|HLB 
assumed a 4.3% annual growth in border crossings and a conservative 5% annual growth in 
delay (accounting for improvements in operations and technology at the existing ports of entry).  
Table 19, on the next page, shows that if the delay continues to grow, even at a conservative rate, 
the economic impact to the cross-border economy will more than double by 2014, leading to 
$6.190 billion in output loss and 84,065 jobs lost. 
                                                 
34 The impact at the U.S. level is assumed to be similar to the impact at the California level. 
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Table 19:  Personal Trips – Expected Regional Economic Impact if Border Delays 
Keep Growing 

San Diego County and Baja California Today
Ten Years 

from Today
Expected wait times (perceived) 49 min. 76 min.
Total Foregone Trips -10,352,458 -26,296,636
Total Net Revenue Loss ($million) -$1,398 -$3,556
Total Output Loss ($million) -$2,428 -$6,190
Total Employment Loss -32,821 -84,065  

Note: Mean expected outcomes. 

 

5.2 Economic Impacts on Freight Movements 
To complement available trade, border industries, and freight data used in the analysis for this 
study, the study team interviewed key stakeholders including cross-border trucking companies, 
brokers, major manufacturing companies in the region, and U.S. Customs and Border Protection 
management.  A summary of key findings, which were also incorporated into the model, are 
summarized below.  

• The border plays a major role in the manufacturing supply chain as partially assembled parts 
go back and forth across the border sometimes three to four times. When delays at the border 
are higher than usual, companies need to dispatch additional trucks to deliver parts to avoid 
production delays.  Therefore, these delays result in significant increase of transportation 
costs and lead to major interruptions in manufacturing and delivery cycles. 

• Companies feel that proximity to Baja California is important due to competitive labor rates 
and easiness to launch new products and oversee the Tijuana plant.  Therefore easy access 
and fast border-crossing is important since management team, in general, lives in San Diego-
Tijuana region and interact continuously with business on both sides of the border.  

• Companies agree that delays have been experienced even before 9/11 and that 
unpredictability at the border is one of the biggest issues that they have been facing over the 
few years (especially on holidays).  

 
• To expedite cargo clearance at the border, companies make investments and are more willing 

to make further investments in programs such as Free and Secure Trade (FAST) and Empresa 
Certificada. 

• The companies find it highly cost effective and worthwhile to pay highway tolls (e.g. a 
Tijuana-Tecate toll road) to save travel time between the Otay Mesa POE and the 
manufacturing plant in Baja California. 

• Companies feel that truck and trade volumes as well as congestion at the border crossings 
have grown significantly over the years.  
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• Companies feel that there are serious infrastructure and procedural constraints at the Otay 
Mesa-Mesa de Otay POE on both sides of the border. 

• For some industries, modern rail is a valid option and vital to lower logistics costs. 

• All the interviewees agree that the entire supply chain35 is important (maritime ports, 
highways, railways, land ports of entry). Delays at any point in the supply chain significantly 
impact operations both for finished good imports and exports as well as for 
manufacturing/production timelines. This means that delays at the Port of Los Angeles/Long 
Beach are equally important to delays at the Otay Mesa POE. 

• In today’s production process overall and manufacturing logistics in particular, the supply 
chain is extremely time sensitive. Companies do not hold inventories; they operate on a Just 
In Time (JIT) basis.36 Some companies use a sequenced delivery system where parts arrive as 
they are needed on the assembly line or production cycle (for auto manufacturers, some of 
the most common parts are bumper sets, carpets, glass, seat sets).  In fact, cargo flows at 
different manufacturing cycles. As soon as production is finished, it is sent to the border. It is 
difficult for businesses to change production and shipping cycles because it is based on “real 
time” market demand. 

• Delays result in higher logistics costs. Companies must add buffers to their production cycles 
to account for transportation delays and any additional delays are viewed as additional 
economic opportunities lost. 

• Most companies feel that the border adds about half a day to the product cycle.  In several 
cases, manufacturers shift the production requiring quicker delivery to the U.S. side so that 
they minimize delay risks, even at a higher production costs. Therefore delays at the border 
have a direct effect on the business plan and any further delay may affect their location in the 
long term. 

 

5.2.1 Freight – San Diego County and California 
At today’s level of processing time and delay at the border (over two hours on average per truck 
crossing without U.S. secondary inspection), San Diego County loses about $271 million in net 
annual revenues from freight activity, after adjusting for the revenue gains from local foregone 
trips to Mexico37.  This translates into 1,409 jobs lost or $69 million in labor income losses 
annually.  It is estimated that nearly 45% of labor income losses originate in the Machinery and 
Equipment sector.  The overall impact at the state level, given that 10% of Mexican truck trips 

                                                 
35 Supply chain is a logistical management system which integrates the sequence of activities from delivery of raw materials to 
the manufacturer through to delivery of the finished product to the customer into measurable components.  
36 "Just in Time" is a typical example of supply chain management. In this method of inventory control, warehousing is minimal 
or nonexistent; the container is the movable warehouse and must arrive "just in time," not too early nor too late.  
37 This impact is a net loss as it is estimated as the difference between the losses in the U.S. side and the gains in the 
Mexican side.  For instance, if printing machine did not make it to the U.S. due to border congestion (loss) and 
therefore was sold at a lower price in Mexico or some other machines were sold in the US at higher price (gain), the 
impact is estimated as the difference between that loss and the gain in Mexico. 
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are headed to other Californian regions than San Diego County, is $362 million in net revenue 
losses and $90 million in labor income losses (or 1,725 jobs lost). 

When accounting for the indirect and induced effects of the estimated revenue losses, the total 
impact is more significant as it exceeds $455 million in output losses and 2,461 jobs lost, mainly 
in the Machinery and Equipment sector.  Similarly, at the state level, the loss exceeds $716 
million in output and $204 million in labor income (or 3,654 jobs lost). 

Table 20 and Table 21 below provide a breakdown of the estimated impact by type of effect and 
impact category for San Diego County and the State of California respectively.  All figures are in 
2005 U.S. dollars. 

Table 20:  Freight – Economic Impacts in San Diego County 
Impact Category From Direct Output Losses in... Direct Impact Indirect Impact Induced Impact Total Impact

Agricultural and Food Products -$53 -$16 -$12 -$82
Mining and Mineral Products -$78 -$32 -$20 -$129
Machinery and Equipment -$109 -$50 -$34 -$193
Manufactured Goods -$31 -$11 -$9 -$51
Total -$271 -$110 -$75 -$455
Agricultural and Food Products -$12 -$5 -$4 -$22
Mining and Mineral Products -$18 -$10 -$7 -$35
Machinery and Equipment -$30 -$17 -$12 -$59
Manufactured Goods -$9 -$4 -$3 -$16
Total -$69 -$36 -$27 -$131
Agricultural and Food Products -389 -75 -69 -532
Mining and Mineral Products -357 -163 -124 -644
Machinery and Equipment -437 -273 -230 -941
Manufactured Goods -226 -56 -62 -343
Total -1,409 -567 -485 -2,461

Output                                
(U.S. millions of dollars)

Labor Income                      
(U.S. millions of dollars)

Employment                        
(jobs)

 
Note: Mean expected outcomes. 

 

Table 21:  Freight – Economic Impacts in California 
Impact Category From Direct Output Losses in... Direct Impact Indirect Impact Induced Impact Total Impact

Agricultural and Food Products -$71 -$41 -$23 -$135
Mining and Mineral Products -$104 -$76 -$35 -$215
Machinery and Equipment -$146 -$81 -$62 -$289
Manufactured Goods -$41 -$20 -$15 -$76
Total -$362 -$218 -$136 -$716
Agricultural and Food Products -$15 -$12 -$8 -$35
Mining and Mineral Products -$19 -$22 -$12 -$53
Machinery and Equipment -$46 -$26 -$22 -$94
Manufactured Goods -$11 -$7 -$5 -$23
Total -$90 -$66 -$48 -$204
Agricultural and Food Products -518 -220 -149 -887
Mining and Mineral Products -352 -321 -238 -911
Machinery and Equipment -554 -335 -467 -1,356
Manufactured Goods -301 -95 -103 -499
Total -1,725 -971 -957 -3,654

Output                                
(U.S. millions of dollars)

Labor Income                      
(U.S. millions of dollars)

Employment                        
(jobs)

 
Note: Mean expected outcomes. 

 

When accounting for uncertainty surrounding the model assumptions, the risk analysis shows 
that, with an 80% confidence interval, the output loss ranges from $123 million to $675 million, 
and the employment loss ranges from 1,098 to 6,136 jobs in San Diego County (see Figure 21 
and Figure 22 below). 
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Figure 21:  Freight – Risk Analysis of Output Losses in San Diego County 
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Figure 22:  Freight – Risk Analysis of Employment Losses in San Diego County 
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Given that about 20% of Mexican trucks have a final destination out of California (and a similar 
proportion of U.S. trucks heading to Mexico do not originate from California), the economic 
impacts of border delays are also calculated at the national level.  Following the same 
methodology, it is estimated that total output losses amount to $1.256 billion in the United 
States, while job losses top 7,600. 

Table 22 below provides a breakdown of the estimated impact by type of effect and impact 
category for the United States. 

Table 22:  Freight – Economic Impacts in the United States 
Impact Category From Direct Output Losses in... Direct Impact Indirect Impact Induced Impact Total Impact

Agricultural and Food Products -$89 -$106 -$67 -$262
Mining and Mineral Products -$129 -$126 -$102 -$357
Machinery and Equipment -$182 -$160 -$151 -$493
Manufactured Goods -$52 -$47 -$45 -$144
Total -$452 -$439 -$365 -$1,256
Agricultural and Food Products -$14 -$28 -$23 -$64
Mining and Mineral Products -$27 -$37 -$34 -$97
Machinery and Equipment -$45 -$50 -$51 -$146
Manufactured Goods -$13 -$15 -$15 -$43
Total -$99 -$129 -$123 -$351
Agricultural and Food Products -595 -701 -577 -1,873
Mining and Mineral Products -466 -634 -854 -1,954
Machinery and Equipment -711 -802 -1,276 -2,789
Manufactured Goods -345 -309 -376 -1,031
Total -2,117 -2,446 -3,083 -7,646

Output                                
(U.S. millions of dollars)

Labor Income                      
(U.S. millions of dollars)

Employment                        
(jobs)

 
Note: Mean expected outcomes. 

 

5.2.2 Freight – Baja California and Mexico 
The economic impacts of truck border delays are significantly higher on the Mexican side of the 
border at both the regional and national levels.  For Baja California, total output losses amount to 
$1.317 billion and more than 6,929 jobs are lost annually.  As shown in Table 23, though the 
Machinery and Equipment sector is the most affected in terms of output losses (over $655 
million), Manufactured Goods and Agricultural and Food Products represent 74% of all jobs lost 
– the latter sector being very labor intense traditionally. 

Table 23:  Freight – Total Economic Impact in Baja California 
Impact Category From Direct Output Losses in... Total Impact

Agricultural and Food Products -$296
Mining and Mineral Products -$113
Machinery and Equipment -$655
Manufactured Goods -$252
Total -$1,317
Agricultural and Food Products -$28
Mining and Mineral Products -$17
Machinery and Equipment -$70
Manufactured Goods -$35
Total -$150
Agricultural and Food Products -2,439
Mining and Mineral Products -568
Machinery and Equipment -1,227
Manufactured Goods -2,695
Total -6,929

Output                                
(U.S. dollars)

Labor Income                      
(U.S. millions of dollars)

Employment                        
(jobs)

 
Note: Mean expected outcomes. 
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As shown in Figure 23 and Figure 24, on the next page, the risk analysis reveals that, with an 
80% confidence interval, the output losses are between $399 million and $2.243 billion and 
employment losses are between 3,078 jobs and 17,377 jobs in Baja California. 

Figure 23:  Freight – Risk Analysis of Output Losses in Baja California 
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Figure 24:  Freight – Risk Analysis of Employment Losses in Baja California 
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At the national level, output losses amount to $2.069 billion, and 10,889 jobs are lost as a result 
of border delays (see Table 24 below). 

Table 24:  Freight – Total Economic Impact in Mexico 
Impact Category From Direct Output Losses in... Total Impact

Agricultural and Food Products -$465
Mining and Mineral Products -$178
Machinery and Equipment -$1,030
Manufactured Goods -$396
Total -$2,069
Agricultural and Food Products -$44
Mining and Mineral Products -$27
Machinery and Equipment -$110
Manufactured Goods -$54
Total -$236
Agricultural and Food Products -3,833
Mining and Mineral Products -892
Machinery and Equipment -1,928
Manufactured Goods -4,235
Total -10,889

Output                                
(U.S. millions of dollars)

Labor Income                      
(U.S. millions of dollars)

Employment                        
(jobs)

 
Note: Mean expected outcomes. 
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5.2.3 Freight – Combined Impacts at the Regional and National Levels 
When assessing the impact at the regional level on both sides of the border, the analysis reveals 
that delays contribute to a loss in output and employment that exceeds $1.772 billion and 9,390 
jobs, respectively.  At the national level, the impact is even greater: $3.326 billion in output 
losses and 18,536 jobs lost (see Table 25 and Table 26 below). 
 

Table 25:  Freight – Total Regional Impact (San Diego County and Baja California) 
Impact Category From Direct Output Losses in... Total Impact

Agricultural and Food Products -$378
Mining and Mineral Products -$242
Machinery and Equipment -$849
Manufactured Goods -$303
Total -$1,772
Agricultural and Food Products -$50
Mining and Mineral Products -$52
Machinery and Equipment -$129
Manufactured Goods -$50
Total -$281
Agricultural and Food Products -2,972
Mining and Mineral Products -1,212
Machinery and Equipment -2,168
Manufactured Goods -3,039
Total -9,390

Output                                
(U.S. millions of dollars)

Labor Income                      
(U.S. millions of dollars)

Employment                        
(jobs)

 
Note: Mean expected outcomes. 

 

Table 26:  Freight – Total National Impact (United States and Mexico) 
Impact Category From Direct Output Losses in... Total Impact

Agricultural and Food Products -$727
Mining and Mineral Products -$535
Machinery and Equipment -$1,523
Manufactured Goods -$540
Total -$3,326
Agricultural and Food Products -$109
Mining and Mineral Products -$124
Machinery and Equipment -$256
Manufactured Goods -$97
Total -$587
Agricultural and Food Products -$5,706
Mining and Mineral Products -$2,846
Machinery and Equipment -$4,717
Manufactured Goods -$5,266
Total -18,536

Labor Income                      
(U.S. millions of dollars)

Employment                        
(jobs)

Output                                
(U.S. millions of dollars)

 
Note: Mean expected outcomes. 
 

5.2.4 Freight – Economic Impact Projections 
To assess the potential impact of border delays on freight activity in the future, a 4.3% annual 
growth in border crossings was assumed. Table 27 below shows that, at this pace, direct output 
losses in the United States will increase from $453 million today to $969 million in 2014.  In the 
same way, direct output losses in Mexico will increase from $1.281 billion to $2.739 billion. 
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Table 27:  Freight – Expected Economic Impact if Border Delays Keep Growing  

Economic Impacts in the United States Today
10 Years from 

Today
In the United States

Direct Output Losses, $ Millions -$453.3 -$969.3
Total Output Losses, $ Millions -$1,256.3 -$2,686.6
Total Employment Losses, jobs -7,646 -16,351
Total Labor Income Losses, $ Millions -$350.5 -$749.6
Total Tax Revenue Losses, $ Millions -$146.0 -$312.2

In California
Direct Output Losses, $ Millions -$362.6 -$775.5
Total Output Losses, $ Millions -$716.0 -$1,531.2
Total Employment Losses, jobs -3,654 -7,813
Total Labor Income Losses, $ Millions -$204.2 -$436.6
Total Tax Revenue Losses, $ Millions -$88.7 -$189.6

In San Diego County
Direct Output Losses, $ Millions -$272.0 -$581.6
Total Output Losses, $ Millions -$455.4 -$973.9
Total Employment Losses, jobs -2,461 -5,262
Total Labor Income Losses, $ Millions -$131.1 -$280.3
Total Tax Revenue Losses, $ Millions -$53.8 -$115.0

In Mexico
Direct Output Losses, $ Millions -$1,280.7 -$2,738.8
Total Output Losses, $ Millions -$2,069.3 -$4,425.0
Total Employment Losses, jobs -10,889 -23,287
Total Labor Income Losses, $ Millions -$236.0 -$504.7
Total Tax Revenue Losses, $ Millions n/a n/a

In Baja California
Direct Output Losses, $ Millions -$896.5 -$1,917.1
Total Output Losses, $ Millions -$1,316.8 -$2,815.9
Total Employment Losses, jobs -6,929 -14,818
Total Labor Income Losses, $ Millions -$150.2 -$321.1
Total Tax Revenue Losses, $ Millions n/a n/a  

Note: Mean expected outcomes. 
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APPENDIX A: MAP OF THE BORDER REGION 
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APPENDIX B: FINAL SURVEY QUESTIONNAIRES 
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APPENDIX C: SUMMARY OF SURVEY RESULTS 

The figures below are based on survey data collected from northbound border crossers at the 
Otay Mesa-Mesa de Otay, San Ysidro-Puerta México, and Tecate-Tecate ports of entry.  
Crossers traveling in personal vehicles and buses, as well as individuals crossing on foot or using 
non-motorized forms of transportation (e.g., bicycle), were included in the survey.  A total of 
3,603 interviews were conducted over the course of the data collection period.  Interviews were 
conducted between November 10, 2004 and December 12, 2004,38

 as well as between January 
18, 2005 and February 26, 2005.  Note that the data presented in this appendix have been 
weighted to adjust for the strategic oversampling.39  The data were weighted by point of entry 
(POE), day type, peak/off-peak, mode, SENTRI status and holiday status to be representative of 
annual border crossing volumes on each dimension.40 

Figure A3-1: Sample Size by POE 

Port of Entry Number of 
Respondents 

Percentage  
out of Total 

San Ysidro 2,742 73.0%
Otay Mesa 704 18.8%
Tecate 302 8.0%
Unspecified 6 0.2%
Total 3,754 100%

 

Question SC1 Do you live in Mexico or the United States, or are you visiting from another 
country? 

Figure A3-2: Country of Residence 

 

                                                 
38 There was an additional 151 interviews completed among individuals whose destination was outside of San Diego 
County. These individuals are factored into Figures A3-2 and A3-3, but were not asked the remaining questions in 
the survey and thus are not included in the remaining graphics. 
39 For more information see True North Research, Inc., Estimating Economic Impacts of Border Wait Times at the 
San Diego – Baja California Border Region Technical Memorandum #3.  Prepared for SANDAG, October 2004. 
40 Data on the volume of northbound border crossings during the data collection period supplied by the Department 
of Homeland Security (DHS) were used to accomplish the weighting. 
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Question 1 Where did you begin your trip today? 

Figure A3-3: Origin of the Trip – Mexican Residents Only 

 

 

Question 2 Where is your primary destination today? 

Figure A3-4: Primary Destination– Mexican Residents Only 
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Question 3 What is the primary purpose for your trip today? 

Question 4 Is there a secondary purpose for your trip today? 

Figure A3-5: Purpose of the Trip – Mexican Residents Only 

 

 

Question 25 Where was your primary destination in Mexico? 

Figure A3-6: Primary Destination – U.S. Residents Only 
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Question 26 What was the primary purpose for your trip? 

Question 27 Was there a secondary purpose for your trip? 

Figure A3-7: Purpose of the Trip – U.S. Residents Only 
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Question 6 In the past 30 days, how many times did you cross into the United States at this point 
of entry? 

Question 28 In the past 30 days, how many times did you cross into the Mexico at this point of 
entry? 

Figure A3-8: Number of Cross-Border Trips per Month 
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Question 7 When you started this trip today, how long did you expect to wait in line at the border 
before crossing into the United States? 

Question 29 When you decided to make this trip into Mexico, how long did you expect to wait in 
line at the border today before crossing back into the United States? 

Figure A3-9: Expected Wait Time at the Border 
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Question 9 In total, how much money do you expect to spend in the United States on this trip? 

Figure A3-10: Average Spending per Trip for Different Periods – Mexican 
Residents Only 

 

Figure A3-11: Average Spending per Trip – Mexican Residents Only 
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Figure A3-12: Zoom-Out Box Plot Distribution of Q9 Showing Outliers 

 

Figure A3-13: Zoom-In Box Plot Distribution of Q9 Showing Outliers 
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Question 11 Imagine that you had decided not to take this trip today because of the long wait 
time at the border. I'd like to know what you think you would have done with the money you 
intended to spend today. Would you have: _______? If yes, ask: How much of the money? 

Figure A3-14: Alternate Spending for Different Periods – Mexican Residents Only 
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Question 31 In total, how much money did you spend in Mexico on this trip? 

Figure A3-15: Average Spending per Trip in Mexico for Different Periods – U.S. 
Residents Only 

 

Figure A3-16: Average Spending per Trip in Mexico – U.S. Residents Only 
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Question 33 Imagine that you had decided not to take this trip today because of the long wait 
time at the border. I'd like to know what you think you would have done with the money you 
spent in Mexico. Would you have: _______? If yes, ask: How much of the money? 

Figure A3-17: Alternate Spending for Different Periods – U.S. Residents Only 

 

Question 17 Imagine that you were one hour late to work today because it took longer than 
expected to cross the border. Would you still work the same number of hours by staying later, or 
would you work one hour less? 

Question 40 Imagine that the border wait is one hour longer than you expected today to cross 
back into the United States. If you knew this ahead of time, would you still work the same number 
of hours, or would you work one hour less? 

Figure A3-18: Border Delays and Productivity 
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Question 18 If you had to wait 2 hours at the border every day, would you stop working in the 
United States? 

Question 41 If you had to wait 2 hours at the border every time when returning to the United 
States, do you think you would stop working in Mexico? 

Figure A3-19: Border Delays and Employment 

 

Question BQ A new point of entry may be built in East Otay Mesa that would provide a faster 
way to cross the border for people who are willing to pay a fee. If it cost three dollars to use this 
point of entry each time you crossed the border into the United States, would you use it? 

Figure A3-20: Willingness-to-Pay for New Port of Entry in East Otay Mesa 
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APPENDIX D: CALIFORNIA – MEXICO TRADE BY TRUCK (2002) 

California – Mexico Trade by Truck and all Commodities in 2002 ($ Millions) 
Commodity 

Code Commodity Description Exports Imports 

Total   $13,490.7 $19,781.2 

1 Live animals $5.5 $7,192.3 
2 Meat and edible meat offal $126.6 $3,246.9 
3 Fish and crustaceans, mollusks and other aquatic invertebrates $21.9 $1,061.7 
4 Dairy produce; Birds' eggs; Natural honey; Edible products of animal origin, not elsewhere specified or included $28.0 $1,020.9 
5 Products of animal origin, not elsewhere specified or included $4.3 $987.4 
6 Live trees and other plants; Bulbs, roots and the like; Cut flowers and ornamental foliage $12.4 $985.7 
7 Edible vegetables and certain roots and tubers $45.8 $662.2 
8 Edible fruit and nuts; Peel of citrus fruit or melons $90.6 $648.4 
9 Coffee, tea, mate and spices $6.0 $501.0 

10 Cereals $5.1 $413.5 
11 Products of the milling industry; Malt; Starches; inulin; Wheat gluten $5.7 $375.0 
12 Oil seeds and oleaginous fruits; Miscellaneous grains; Seeds and fruit; Industrial or medicinal plants; Straw and fodder $44.0 $254.0 
13 Lac; Gums; Resins and other vegetable saps and extract $1.2 $233.8 
14 Vegetable plaiting materials; Vegetable products not elsewhere specified or included $0.1 $170.4 
15 Animal or vegetable fats and oils and their cleavage products; Prepared edible fats; Animal or vegetable waxes $11.2 $167.0 
16 Preparations of meat, of fish, or of crustaceans, mollusks or other aquatic invertebrates $30.8 $139.7 
17 Sugars and sugar confectionery $12.1 $138.2 
18 Cocoa and cocoa preparations $12.7 $122.4 
19 Preparations of cereals, flour, starch or milk; Bakers' wares $22.1 $110.9 
20 Preparations of vegetables, fruit, nuts, or other parts of plants $27.9 $94.9 
21 Miscellaneous edible preparations $258.6 $92.0 
22 Beverages, spirits and vinegar $20.8 $82.0 
23 Residues and waste from the food industries; Prepared animal feed $17.7 $79.2 
24 Tobacco and manufactured tobacco substitutes $0.0 $0.2 

25 Salt; Sulfur; Earths and stone; Plastering materials, lime and cement $10.2 $63.6 
26 Ores, slag and ash $0.1 $60.4 
27 Mineral fuels, mineral oils and products of their distillation; Bituminous substances; Mineral waxes $46.2 $55.7 

28 Inorganic chemicals; Organic or inorganic compounds of precious metals, of rare-earth metals, of radioactive elements or of isotopes $28.8 $55.5 
29 Organic chemicals $39.9 $47.5 
30 Pharmaceutical products $31.3 $46.7 
31 Fertilizers $14.6 $45.5 
32 Tanning or dyeing extracts; Tannins and their derivatives; Dyes, pigments and other coloring matter; Paints and varnishes; Putty and other mastics; Inks $88.8 $42.4 
33 Essential oils and resinoids; Perfumery, cosmetic or toilet preparations $75.4 $42.1 
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Commodity 

Code Commodity Description Exports Imports 

34 Soap, organic surface-active agents, washing preparations, lubricating preparations, artificial waxes, prepared waxes, polishing or scouring preparations, candles and 
similar articles, modeling pastes, dental waxes and dental preparations with a basis of plaster $28.9 $41.9 

35 Albuminoidal substances; Modified starches; Glues; Enzymes $32.9 $38.4 
36 Explosives; Pyrotechnic products; Matches; Pyrophoric alloys; Certain combustible preparations $0.2 $36.7 
37 Photographic or cinematographic goods $147.0 $34.8 
38 Miscellaneous chemical products $97.8 $34.0 
39 Plastics and articles thereof $1,061.0 $32.5 

40 Rubber and articles thereof $119.8 $28.5 
41 Raw hides and skins (other than furskins) and leather $8.8 $27.3 
42 Articles of leather; Saddlery and harness; Travel goods, handbags and similar containers; Articles of animal gut (other than silkworm gut) $15.7 $20.2 
43 Furskins and artificial fur; Manufactures thereof $0.3 $20.1 
44 Wood and articles of wood; Wood charcoal $214.7 $19.4 
45 Cork and articles of cork $1.8 $15.0 
46 Manufactures of straw, of esparto or of other plaiting materials; Basketware and wickerwork $0.2 $14.2 
47 Pulp of wood or of other fibrous cellulosic material; Waste and scrap of paper or paperboard $15.7 $13.5 
48 Paper and paperboard; Articles of paper pulp, of paper or of paperboard $467.1 $12.7 
49 Printed books, newspapers, pictures and other products of the printing industry; Manuscripts, typescripts and plans $61.0 $12.4 

50 Silk $0.2 $12.4 
51 Wool, fine or coarse animal hair; Horsehair yarn and woven fabric $1.3 $11.7 
52 Cotton $113.6 $11.1 
53 Other vegetable textile fibers; Paper yarn and woven fabrics of paper yarn $1.1 $10.8 
54 Man-made filaments $104.0 $10.8 
55 Man-made staple fibers $34.0 $7.0 
56 Wadding, felt and nonwovens; Special yarns; Twine, cordage, ropes and cables and articles thereof $30.5 $6.8 
57 Carpets and other textile floor coverings $4.5 $6.8 
58 Special woven fabrics; Tuffed textile fabrics; Lace; Tapestries; Trimmings; Embroidery $30.3 $6.5 
59 Impregnated, coated, covered or laminated textile fabrics; Textile articles of a kind suitable for industrial use $17.4 $4.9 
60 Knitted or crocheted fabrics $109.0 $4.7 
61 Articles of apparel and clothing accessories, knitted or crocheted $349.2 $4.4 
62 Articles of apparel and clothing accessories, not knitted or crocheted $154.8 $4.1 
63 Other made-up textile articles; Needle craft sets; Worn clothing and worn textile articles; rags $23.6 $4.0 
64 Footwear, gaiters and the like; Parts of such articles $6.8 $3.7 
65 Headgear and parts thereof $3.3 $3.2 
66 Umbrellas, sun umbrellas, walking sticks, seatsticks, whips, riding crops and parts thereof $0.6 $2.7 
67 Prepared feathers and down and articles made of feathers or of down; artificial flowers; articles of human hair $3.6 $2.5 

68 Articles of stone, plaster, cement, asbestos, mica or similar materials $48.4 $2.4 
69 Ceramic products $17.3 $2.2 
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Commodity 

Code Commodity Description Exports Imports 

70 Glass and glassware $58.6 $2.1 
71 Natural or cultured pearls, precious or semiprevious stones, precious metals; metals clad with precious metal, and articles thereof; imitation jewelry; coin $21.4 $1.7 

72 Iron and steel $120.8 $1.7 
73 Articles of iron or steel $286.9 $1.6 
74 Copper and articles thereof $85.7 $1.3 
75 Nickel and articles thereof $31.3 $1.2 
76 Aluminum and articles thereof $156.7 $1.1 
78 Lead and articles thereof $3.5 $0.9 
79 Zinc and articles thereof $14.9 $0.9 
80 Tin and articles thereof $1.7 $0.7 
81 Other base metals; Cermets; Articles thereof $4.2 $0.6 
82 Tools, implements, cutlery, spoons and forks, of base metal; Parts thereof of base metal $29.1 $0.6 
83 Miscellaneous articles of base metal $232.4 $0.5 

84 Nuclear reactors, boilers, machinery and mechanical appliances; parts thereof $2,737.7 $0.5 

85 Electrical machinery and equipment and parts thereof; Sound recorders and reproducers, television image and sound recorders and reproducers, and parts and 
accessories of such articles $3,665.2 $0.4 

86 Railway or tramway locomotives, rolling stock and parts thereof; railway or tramway track fixtures and fittings and parts thereof; Mechanical (including electromechanical) 
traffic signaling equipment of all kinds $7.1 $0.4 

87 Vehicles, other than railway or tramway rolling stock, and parts and accessories thereof $498.1 $0.3 
88 Aircraft, spacecraft, and parts thereof $22.0 $0.3 
89 Ships, boats, and floating structures $2.6 $0.3 

90 Optical, photographic, cinematographic, measuring, checking, precision, medical or surgical instruments and apparatus; Parts and accessories thereof $667.8 $0.2 
91 Clocks and watches and parts thereof $4.2 $0.2 
92 Musical instruments; Parts and accessories of such articles $13.2 $0.2 
93 Arms and ammunition; Parts and accessories thereof $0.1 $0.1 

94 Furniture; Bedding, mattress supports, cushions and similar stuffed furnishings; Lamps and lighting fittings, not elsewhere specified or included; Illuminated signs, 
illuminated nameplates and the like; Prefabricated buildings $131.7 $0.1 

95 Toys, games and sports equipment; Parts and accessories thereof $64.0 $0.1 
96 Miscellaneous manufactured articles $90.7 $0.1 
97 Works of art, collectors' pieces and antiques $0.8 $0.1 

98 Special classification provisions $65.1 $0.0 
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APPENDIX E: FREIGHT MODEL KEY ASSUMPTIONS 
MEDIAN LOWER UPPER

ELASTICITY ESTIMATES Uncertainty>> 80% 120%

Machinery and Equipment - JIT
Logistics cost elasticities wrt reliability / lead time 0.88 0.70 1.06
Elasticity of manufacturing costs with respect to inventory level 0.28 0.22 0.34
% Increase in inventory level to protect against 1% increase in delays 1.00 0.80 1.20
Fraction of cost increase passed on to buyers 0.25 0.20 0.30
Elasticity of demand -0.80 -0.96 -0.64

Manufactured Goods - JIT
Logistics cost elasticities wrt reliability / lead time 0.88 0.70 1.06
Elasticity of manufacturing costs with respect to inventory level 0.28 0.22 0.34
% Increase in inventory level to protect against 1% increase in delays 1.00 0.80 1.20
Fraction of cost increase passed on to buyers 0.25 0.20 0.30
Elasticity of demand -0.80 -0.96 -0.64

Agricultural and Food Products
Elasticity of freight transportation wrt truck transit time -0.69 -0.83 -0.55
Export substitution / elasticity of output  wrt export orders 0.30 0.24 0.36
Logistics cost elasticities wrt reliability / lead time 0.88 0.70 1.06
Fraction of cost increase passed on to buyers 0.50 0.40 0.60
Elasticity of demand for exports -0.50 -0.60 -0.40
Elasticity of demand for domestic import competing goods -0.50 -0.60 -0.40
Adjustment factor to avoid double counting of effects 0.50 0.40 0.60

Mining and Mineral Products
Elasticity of freight transportation wrt truck transit time -0.21 -0.25 -0.17
Export substitution / elasticity of output  wrt export orders 0.30 0.24 0.36
Logistics cost elasticities wrt reliability / lead time 0.88 0.70 1.06
Fraction of cost increase passed on to buyers 0.50 0.40 0.60
Elasticity of demand for exports -0.50 -0.60 -0.40
Elasticity of demand for domestic import competing goods -0.25 -0.30 -0.20
Adjustment factor to avoid double counting of effects 0.50 0.40 0.60

Machinery and Equipment
Elasticity of freight transportation wrt truck transit time -0.15 -0.18 -0.12
Export substitution / elasticity of output  wrt export orders 0.30 0.24 0.36
Logistics cost elasticities wrt reliability / lead time 0.88 0.70 1.06
Fraction of cost increase passed on to buyers 0.50 0.40 0.60
Elasticity of demand for exports -0.50 -0.60 -0.40
Elasticity of demand for domestic import competing goods -0.25 -0.30 -0.20
Adjustment factor to avoid double counting of effects 0.50 0.40 0.60

Manufactured Goods
Elasticity of freight transportation wrt truck transit time -0.15 -0.18 -0.12
Export substitution / elasticity of output  wrt export orders 0.30 0.24 0.36
Logistics cost elasticities wrt reliability / lead time 0.88 0.70 1.06
Fraction of cost increase passed on to buyers 0.50 0.40 0.60
Elasticity of demand for exports -0.50 -0.60 -0.40
Elasticity of demand for domestic import competing goods -0.25 -0.30 -0.20
Adjustment factor to avoid double counting of effects 0.50 0.40 0.60

Others
Elasticity of freight transportation wrt truck transit time -0.15 -0.18 -0.12
Export substitution / elasticity of output  wrt export orders 0.30 0.24 0.36
Logistics cost elasticities wrt reliability / lead time 0.88 0.70 1.06
Fraction of cost increase passed on to buyers 0.50 0.40 0.60
Elasticity of demand for exports -0.50 -0.60 -0.40
Elasticity of demand for domestic import competing goods -0.25 -0.30 -0.20
Adjustment factor to avoid double counting of effects 0.50 0.40 0.60

CROSS-BORDER PROCESSING AND DELAY TIMES Uncertainty>> 80% 120%

NORTHBOUND
Otay Mesa
Percentage of Trucks going to U.S. Secondary Inspection 16.0% 12.0% 22.0%
Without U.S. Secondary Inspection 150 min 100 min 200 min
With U.S. Secondary Inspection 310 min 260 min 360 min
Weighted Average (with and without)
Tecate
Percentage of Trucks going to U.S. Secondary Inspection 16.0% 16.0% 16.0%
Without U.S. Secondary Inspection 150 min 100 min 200 min
With U.S. Secondary Inspection 310 min 260 min 360 min
Weighted Average (with and without)
Overall (Otay Mesa and Tecate Average)
Percentage of Trucks going through Otay Mesa 92% 89% 93%
Without U.S. Secondary Inspection
With U.S. Secondary Inspection
Weighted Average (with and without)  
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MEDIAN LOWER UPPER
SOUTHBOUND
Otay Mesa
Processing and Delay Times 90 min 60 min 120 min
Tecate
Processing and Delay Times 90 min 60 min 120 min
Overall (Otay Mesa and Tecate Average)
Percentage of Trucks going through Otay Mesa 92% 89% 93%
Processing and Delay Times

VOLUME OF TRUCK CROSSINGS Uncertainty>> 100% 100%

NORTHBOUND Trucks, crossings per year
Otay Mesa 697,152 697,152 697,152
Tecate 59,363 59,363 59,363
Total
SOUTHBOUND Trucks, crossings per year
Otay Mesa
Tecate
Total
GROWTH IN TRUCK CROSSINGS
Otay Mesa 4.7% 2.5% 6.0%
Tecate 4.7% 2.5% 6.0%
Overall

AVERAGE FREIGHT VALUE PER TRUCK

NORTHBOUND Trucks
(value of imports divided by incoming trucks, empty or loaded)

Otay Mesa $15,000 $12,000 $18,000
Tecate $8,000 $6,000 $10,000
Overall

SOUTHBOUND Trucks
(assumed equal to northbound trucks)

Otay Mesa $15,000 $12,000 $18,000
Tecate $8,000 $6,000 $10,000
Overall

AVERAGE LENGHT OF HAUL

NORTHBOUND Trucks 50 miles 20 miles 100 miles
SOUTHBOUND Trucks 50 miles 20 miles 100 miles

AVERAGE SPEED (entire trip, excluding border crossing) 25 mph 20 mph 30 mph

TRUCKS ORIGIN and DESTINATION

% of U.S. Trucks ORIGINATING in SAN DIEGO COUNTY
At Otay Mesa (Otay Mesa = 100%) 60.0% 50.0% 70.0%
At Tecate (Tecate = 100%) 60.0% 50.0% 70.0%

% of U.S. Trucks ORIGINATING in CALIFORNIA
At Otay Mesa 80.0% 65.0% 95.0%
At Tecate 80.0% 65.0% 95.0%

% of Mexican Trucks ORIGINATING in BAJA CALIFORNIA
At Otay Mesa 70.0% 55.0% 85.0%
At Tecate 70.0% 55.0% 85.0%

% of Mexican Trucks with Final Destination in SAN DIEGO COUNTY
At Otay Mesa 70.0% 55.0% 85.0%
At Tecate 70.0% 55.0% 85.0%

% of Mexican Trucks with Final Destination in CALIFORNIA
At Otay Mesa 80.0% 65.0% 95.0%
At Tecate 80.0% 65.0% 95.0%

% of U.S. Trucks with Final Destination in BAJA CALIFORNIA
At Otay Mesa 70.0% 55.0% 85.0%
At Tecate 70.0% 55.0% 85.0%  
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APPENDIX F: PERSONAL TRIPS MODEL KEY ASSUMPTIONS 

ASSUMPTIONS SHEET CROSSERS LIVING IN THE U.S. (TRIPS 
TO MEXICO) 

CROSSERS LIVING IN MEXICO (TRIPS TO 
U.S.) 

  Lower 10% Upper 10% Lower 10% Upper 10% 

  
Median 

10 90 
Median 

10 90 

          

TOTAL INCOMING PASSENGER CROSSINGS BY POE (2003)        
Source: U.S. DOT, BTS based on data from U.S. Customs 
Service 64,750,144 58,275,130 71,225,158    

SURVEY INPUTS         

Distribution of crossings by origin 29.3% 28.8% 29.8%     

Average Trip Duration (hours) 1.15 hrs 1.11 hrs 1.19 hrs 0.50 hrs 0.49 hrs 0.51 hrs 

Average / expected waiting time at the border         

Work or business related 41.6 min 37.2 min 45.9 min 50.6 min 48.2 min 53.1 min 

Shopping or errands 44.7 min 40.7 min 48.6 min 45.1 min 44.0 min 46.2 min 

Visit friends/family 57.7 min 55.3 min 60.1 min 44.8 min 42.3 min 47.4 min 

School 35.0 min 20.7 min 49.4 min 56.8 min 49.9 min 63.8 min 

Recreation/Entertainment/Vacation 49.1 min 44.0 min 54.3 min 44.5 min 38.1 min 50.9 min 

Medical 57.8 min 51.6 min 64.0 min 63.8 min 50.5 min 77.1 min 

Other 45.9 min 39.0 min 52.7 min 68.0 min 58.3 min 77.7 min 

TRIP CHARACTERISTICS             

Trip Purpose - %         

Work or business related 9.1% 8.2% 10.1% 17.1% 16.3% 17.9% 

Shopping or errands 12.7% 11.5% 13.8% 63.2% 61.6% 64.7% 

Visit friends/family 55.7% 53.4% 58.1% 12.4% 11.7% 13.1% 

School 0.6% 0.3% 0.8% 2.6% 2.3% 2.9% 

Recreation/Entertainment/Vacation 8.9% 8.0% 9.9% 1.9% 1.6% 2.2% 

Medical 8.6% 7.6% 9.5% 0.9% 0.7% 1.1% 

Other 4.5% 3.8% 5.1% 1.9% 1.7% 2.2% 

SENSITIVITY             

Sensitivity to Delay at the Border - Survey         

Work or business related -0.19 -0.21 -0.17 -0.08 -0.08 -0.07 

Shopping or errands -0.12 -0.13 -0.11 -0.11 -0.12 -0.11 

Visit friends/family -0.12 -0.12 -0.11 -0.11 -0.11 -0.10 

School -0.09 -0.13 -0.05 -0.09 -0.11 -0.08 

Recreation/Entertainment/Vacation -0.10 -0.11 -0.09 -0.13 -0.15 -0.11 

Medical -0.12 -0.13 -0.11 -0.05 -0.06 -0.04 

Other -0.06 -0.07 -0.05 -0.09 -0.10 -0.07 

Sensitivity to Delay at the Border - Literature -0.39 -0.67 -0.22     
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ASSUMPTIONS SHEET CROSSERS LIVING IN THE U.S. (TRIPS 
TO MEXICO) 

CROSSERS LIVING IN MEXICO (TRIPS 
TO U.S.) 

  Lower 10% Upper 10% Lower 10% Upper 10% 

  
Median 

10 90 
Median 

10 90 

EXPENDITURES             
Average Spending per Trip in DESTINATION 
Country         

Food $50.2 $43.9 $57.1 $12.0 $11.0 $13.2 

Work or business related $31.5 $28.2 $34.8 $10.7 $10.2 $11.2 

Shopping or errands $38.5 $35.1 $41.9 $10.8 $10.5 $11.1 

Visit friends/family $58.2 $55.8 $60.7 $18.2 $17.2 $19.3 

School $20.0 $11.8 $28.2 $11.0 $9.7 $12.4 

Recreation/Entertainment/Vacation $62.0 $55.5 $68.5 $26.1 $22.3 $29.8 

Medical $26.1 $23.3 $28.8 $14.6 $11.6 $17.6 

Other $48.4 $41.2 $55.6 $10.1 $8.7 $11.6 

Shopping, including gas $102.2 $88.5 $117.1 $145.5 $135.4 $156.2 

Work or business related $69.2 $61.9 $76.4 $111.9 $106.6 $117.3 

Shopping or errands $120.6 $109.9 $131.2 $170.1 $165.9 $174.4 

Visit friends/family $101.6 $97.3 $105.9 $108.6 $102.4 $114.7 

School $12.5 $7.4 $17.6 $30.0 $26.3 $33.7 

Recreation/Entertainment/Vacation $98.6 $88.2 $108.9 $124.7 $106.7 $142.7 

Medical $123.5 $110.3 $136.8 $107.0 $84.7 $129.3 

Other $101.8 $86.6 $117.0 $69.9 $59.9 $79.9 

Recreation or entertainment $14.3 $12.1 $16.7 $1.3 $1.1 $1.5 

Work or business related $6.6 $5.9 $7.3 $0.5 $0.5 $0.5 

Shopping or errands $7.1 $6.5 $7.7 $0.7 $0.6 $0.7 

Visit friends/family $9.6 $9.2 $10.0 $0.9 $0.9 $1.0 

School $0.0 $0.0 $0.0 $0.4 $0.4 $0.5 

Recreation/Entertainment/Vacation $61.6 $55.1 $68.0 $34.8 $29.7 $39.8 

Medical $21.9 $19.6 $24.3 $0.0 $0.0 $0.0 

Other $2.0 $1.7 $2.3 $0.0 $0.0 $0.0 

Lodging or hotel $7.3 $6.3 $8.5 $1.5 $1.4 $1.6 

Work or business related $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 

Shopping or errands $7.0 $6.4 $7.7 $1.1 $1.1 $1.1 

Visit friends/family $6.0 $5.8 $6.3 $5.9 $5.6 $6.2 

School $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 

Recreation/Entertainment/Vacation $30.1 $27.0 $33.3 $3.0 $2.6 $3.4 

Medical $2.2 $2.0 $2.5 $0.0 $0.0 $0.0 

Other $4.2 $3.6 $4.9 $0.0 $0.0 $0.0 

If crosser had not decided to take the trip...         
Percent who would have spent money in home 
country 50% 43% 57% 34% 31% 37% 

Work or business related 49% 44% 54% 30% 29% 31% 

Shopping or errands 48% 44% 52% 32% 31% 32% 

Visit friends/family 51% 49% 53% 45% 43% 48% 

School 60% 36% 84% 52% 46% 59% 
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Recreation/Entertainment/Vacation 47% 42% 52% 31% 27% 36% 

Medical 39% 35% 43% 33% 29% 38% 

Other 68% 58% 78% 56% 48% 63% 
Average Substitute Spending in HOME 
Country         

Food         

Work or business related $12.7 $11.3 $14.0 $7.0 $6.6 $7.3 

Shopping or errands $26.9 $24.5 $29.2 $13.0 $12.7 $13.4 

Visit friends/family $47.7 $45.7 $49.7 $16.8 $15.9 $17.8 

School $6.7 $3.9 $9.4 $10.3 $9.0 $11.5 

Recreation/Entertainment/Vacation $41.5 $37.2 $45.9 $21.1 $18.1 $24.2 

Medical $38.9 $34.7 $43.0 $10.0 $7.9 $12.1 

Other $45.8 $39.0 $52.6 $21.4 $18.3 $24.4 

Shopping, including gas         

Work or business related $14.8 $13.2 $16.3 $52.4 $49.8 $54.9 

Shopping or errands $113.6 $103.6 $123.7 $115.2 $112.3 $118.0 

Visit friends/family $85.5 $81.9 $89.1 $62.7 $59.2 $66.2 

School $0.0 $0.0 $0.0 $23.3 $20.5 $26.2 

Recreation/Entertainment/Vacation $106.6 $95.4 $117.8 $59.0 $50.5 $67.6 

Medical $115.2 $102.8 $127.5 $37.5 $29.7 $45.3 

Other $50.7 $43.1 $58.2 $50.9 $43.6 $58.2 

Recreation or entertainment         

Work or business related $6.1 $5.5 $6.7 $0.9 $0.9 $1.0 

Shopping or errands $5.0 $4.6 $5.4 $1.8 $1.8 $1.9 

Visit friends/family $2.4 $2.3 $2.5 $1.2 $1.1 $1.3 

School $0.0 $0.0 $0.0 $1.7 $1.5 $1.9 

Recreation/Entertainment/Vacation $67.9 $60.8 $75.0 $5.5 $4.7 $6.3 

Medical $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 

Other $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 

Lodging or hotel         

Work or business related $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 

Shopping or errands $2.1 $1.9 $2.3 $0.0 $0.0 $0.0 

Visit friends/family $0.8 $0.8 $0.9 $0.0 $0.0 $0.0 

School $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 

Recreation/Entertainment/Vacation $17.9 $16.0 $19.7 $0.0 $0.0 $0.0 

Medical $3.8 $3.3 $4.2 $0.0 $0.0 $0.0 

Other $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 

JOB MARKET             

Number of Cross-Border Work Trips per Month 15.7 15.2 16.2 24.1 23.7 24.6 

Average Hourly Wages $21.1 $20.5 $21.8 $13.3 $13.0 $13.5 

Crossers who would Work 1 Hour Less 42.6% 41.3% 44.0% 50.6% 49.6% 51.6% 
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APPENDIX G: COMPOSITION OF THE SECTORS USED IN THE STUDY  

AGRICULTURE AND FOOD PRODUCTS 
Oilseed farming 
Grain farming 
Vegetable and melon farming 
Tree nut farming 
Fruit farming 
Greenhouse and nursery production 
Tobacco farming 
Cotton farming 
Sugarcane and sugar beet farming 
All other crop farming 
Cattle ranching and farming 
Poultry and egg production 
Animal production, except cattle and poultry and eggs 
Logging 
Forest nurseries, forest products, and timber tracts 
Fishing 
Hunting and trapping 
Agriculture and forestry support activities 
 

MINING, MINERAL, AND CHEMICAL PRODUCTS 
Oil and gas extraction 
Coal mining 
Iron ore mining 
Copper, nickel, lead, and zinc mining 
Gold, silver, and other metal ore mining 
Stone mining and quarrying 
Sand, gravel, clay, and refractory mining 
Other nonmetallic mineral mining 
Drilling oil and gas wells 
Support activities for oil and gas operations 
Support activities for other mining 
 

MISCELLANEOUS MANUFACTURED GOODS 
Dog and cat food manufacturing 
Other animal food manufacturing 
Flour milling 
Rice milling 
Malt manufacturing 
Wet corn milling 
Soybean processing 
Other oilseed processing 
Fats and oils refining and blending 
Breakfast cereal manufacturing 
Sugar manufacturing 
Confectionery manufacturing from cacao beans 
Confectionery manufacturing from purchased chocolate 
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Nonchocolate confectionery manufacturing 
Frozen food manufacturing 
Fruit and vegetable canning and drying 
Fluid milk manufacturing 
Creamery butter manufacturing 
Cheese manufacturing 
Dry, condensed, and evaporated dairy products 
Ice cream and frozen dessert manufacturing 
Animal, except poultry, slaughtering 
Meat processed from carcasses 
Rendering and meat byproduct processing 
Poultry processing 
Seafood product preparation and packaging 
Frozen cakes and other pastries manufacturing 
Bread and bakery product, except frozen, manufacturing 
Cookie and cracker manufacturing 
Mixes and dough made from purchased flour 
Dry pasta manufacturing 
Tortilla manufacturing 
Roasted nuts and peanut butter manufacturing 
Other snack food manufacturing 
Coffee and tea manufacturing 
Flavoring syrup and concentrate manufacturing 
Mayonnaise, dressing, and sauce manufacturing 
Spice and extract manufacturing 
All other food manufacturing 
Soft drink and ice manufacturing 
Breweries 
Wineries 
Distilleries 
Tobacco stemming and redrying 
Cigarette manufacturing 
Other tobacco product manufacturing 
Fiber, yarn, and thread mills 
Broadwoven fabric mills 
Narrow fabric mills and schiffli embroidery 
Nonwoven fabric mills 
Knit fabric mills 
Textile and fabric finishing mills 
Fabric coating mills 
Carpet and rug mills 
Curtain and linen mills 
Textile bag and canvas mills 
Tire cord and tire fabric mills 
Other miscellaneous textile product mills 
Sheer hosiery mills 
Other hosiery and sock mills 
Other apparel knitting mills 
Cut and sew apparel manufacturing 
Accessories and other apparel manufacturing 
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Leather and hide tanning and finishing 
Footwear manufacturing 
Other leather product manufacturing 
Sawmills 
Wood preservation 
Reconstituted wood product manufacturing 
Veneer and plywood manufacturing 
Engineered wood member and truss manufacturing 
Wood windows and door manufacturing 
Cut stock, resawing lumber, and planing 
Other millwork, including flooring 
Wood container and pallet manufacturing 
Manufactured home, mobile home, manufacturing 
Prefabricated wood building manufacturing 
Miscellaneous wood product manufacturing 
Pulp mills 
Paper and paperboard mills 
Paperboard container manufacturing 
Flexible packaging foil manufacturing 
Surface-coated paperboard manufacturing 
Coated and laminated paper and packaging materials 
Coated and uncoated paper bag manufacturing 
Die-cut paper office supplies manufacturing 
Envelope manufacturing 
Stationery and related product manufacturing 
Sanitary paper product manufacturing 
All other converted paper product manufacturing 
Manifold business forms printing 
Books printing 
Blankbook and looseleaf binder manufacturing 
Commercial printing 
Tradebinding and related work 
Prepress services 
Petroleum refineries 
Asphalt paving mixture and block manufacturing 
Asphalt shingle and coating materials manufacturing 
Petroleum lubricating oil and grease manufacturing 
All other petroleum and coal products manufacturing 
Petrochemical manufacturing 
Industrial gas manufacturing 
Synthetic dye and pigment manufacturing 
Other basic inorganic chemical manufacturing 
Other basic organic chemical manufacturing 
Plastics material and resin manufacturing 
Synthetic rubber manufacturing 
Cellulosic organic fiber manufacturing 
Noncellulosic organic fiber manufacturing 
Nitrogenous fertilizer manufacturing 
Phosphatic fertilizer manufacturing 
Fertilizer, mixing only, manufacturing 
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Pesticide and other agricultural chemical manufacturing 
Pharmaceutical and medicine manufacturing 
Paint and coating manufacturing 
Adhesive manufacturing 
Soap and other detergent manufacturing 
Polish and other sanitation good manufacturing 
Surface active agent manufacturing 
Toilet preparation manufacturing 
Printing ink manufacturing 
Explosives manufacturing 
Custom compounding of purchased resins 
Photographic film and chemical manufacturing 
Other miscellaneous chemical product manufacturing 
Plastics packaging materials, film and sheet 
Plastics pipe, fittings, and profile shapes 
Laminated plastics plate, sheet, and shapes 
Plastics bottle manufacturing 
Resilient floor covering manufacturing 
Plastics plumbing fixtures and all other plastics products 
Foam product manufacturing 
Tire manufacturing 
Rubber and plastics hose and belting manufacturing 
Other rubber product manufacturing 
Vitreous china plumbing fixture manufacturing 
Vitreous china and earthenware articles manufacturing 
Porcelain electrical supply manufacturing 
Brick and structural clay tile manufacturing 
Ceramic wall and floor tile manufacturing 
Nonclay refractory manufacturing 
Clay refractory and other structural clay products 
Glass container manufacturing 
Glass and glass products, except glass containers 
Cement manufacturing 
Ready-mix concrete manufacturing 
Concrete block and brick manufacturing 
Concrete pipe manufacturing 
Other concrete product manufacturing 
Lime manufacturing 
Gypsum product manufacturing 
Abrasive product manufacturing 
Cut stone and stone product manufacturing 
Ground or treated minerals and earths manufacturing 
Mineral wool manufacturing 
Miscellaneous nonmetallic mineral products 
Iron and steel mills 
Ferroalloy and related product manufacturing 
Iron, steel pipe and tube from purchased steel 
Rolled steel shape manufacturing 
Steel wire drawing 
Alumina refining 



 

HDR|HLB DECISION ECONOMICS INC. PAGE  •  99
 

Primary aluminum production 
Secondary smelting and alloying of aluminum 
Aluminum sheet, plate, and foil manufacturing 
Aluminum extruded product manufacturing 
Other aluminum rolling and drawing 
Primary smelting and refining of copper 
Primary nonferrous metal, except copper and aluminum 
Copper rolling, drawing, and extruding 
Copper wire, except mechanical, drawing 
Secondary processing of copper 
Nonferrous metal, except copper and aluminum, shaping 
Secondary processing of other nonferrous 
Ferrous metal foundries 
Aluminum foundries 
Nonferrous foundries, except aluminum 
Iron and steel forging 
Nonferrous forging 
Custom roll forming 
All other forging and stamping 
Cutlery and flatware, except precious, manufacturing 
Hand and edge tool manufacturing 
Saw blade and handsaw manufacturing 
Kitchen utensil, pot, and pan manufacturing 
Prefabricated metal buildings and components 
Fabricated structural metal manufacturing 
Plate work manufacturing 
Metal window and door manufacturing 
Sheet metal work manufacturing 
Ornamental and architectural metal work manufacturing 
Power boiler and heat exchanger manufacturing 
Metal tank, heavy gauge, manufacturing 
Metal can, box, and other container manufacturing 
Hardware manufacturing 
Spring and wire product manufacturing 
Machine shops 
Turned product and screw, nut, and bolt manufacturing 
Metal heat treating 
Metal coating and nonprecious engraving 
Electroplating, anodizing, and coloring metal 
Metal valve manufacturing 
Ball and roller bearing manufacturing 
Small arms manufacturing 
Other ordnance and accessories manufacturing 
Fabricated pipe and pipe fitting manufacturing 
Industrial pattern manufacturing 
Enameled iron and metal sanitary ware manufacturing 
Miscellaneous fabricated metal product manufacturing 
 

MACHINERY AND EQUIPMENT 
Farm machinery and equipment manufacturing 
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Lawn and garden equipment manufacturing 
Construction machinery manufacturing 
Mining machinery and equipment manufacturing 
Oil and gas field machinery and equipment 
Sawmill and woodworking machinery 
Plastics and rubber industry machinery 
Paper industry machinery manufacturing 
Textile machinery manufacturing 
Printing machinery and equipment manufacturing 
Food product machinery manufacturing 
Semiconductor machinery manufacturing 
All other industrial machinery manufacturing 
Office machinery manufacturing 
Optical instrument and lens manufacturing 
Photographic and photocopying equipment manufacturing 
Other commercial and service industry machinery manufacturing 
Automatic vending, commercial laundry and drycleaning machinery 
Air purification equipment manufacturing 
Industrial and commercial fan and blower manufacturing 
Heating equipment, except warm air furnaces 
AC, refrigeration, and forced air heating 
Industrial mold manufacturing 
Metal cutting machine tool manufacturing 
Metal forming machine tool manufacturing 
Special tool, die, jig, and fixture manufacturing 
Cutting tool and machine tool accessory manufacturing 
Rolling mill and other metalworking machinery 
Turbine and turbine generator set units manufacturing 
Other engine equipment manufacturing 
Speed changers and mechanical power transmission equipment 
Pump and pumping equipment manufacturing 
Air and gas compressor manufacturing 
Measuring and dispensing pump manufacturing 
Elevator and moving stairway manufacturing 
Conveyor and conveying equipment manufacturing 
Overhead cranes, hoists, and monorail systems 
Industrial truck, trailer, and stacker manufacturing 
Power-driven handtool manufacturing 
Welding and soldering equipment manufacturing 
Packaging machinery manufacturing 
Industrial process furnace and oven manufacturing 
Fluid power cylinder and actuator manufacturing 
Fluid power pump and motor manufacturing 
Scales, balances, and miscellaneous general purpose machinery 
Electronic computer manufacturing 
Computer storage device manufacturing 
Computer terminal manufacturing 
Other computer peripheral equipment manufacturing 
Telephone apparatus manufacturing 
Broadcast and wireless communications equipment 
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Other communications equipment manufacturing 
Audio and video equipment manufacturing 
Electron tube manufacturing 
Semiconductors and related device manufacturing 
All other electronic component manufacturing 
Electromedical apparatus manufacturing 
Search, detection, and navigation instruments 
Automatic environmental control manufacturing 
Industrial process variable instruments 
Totalizing fluid meters and counting devices 
Electricity and signal testing instruments 
Analytical laboratory instrument manufacturing 
Irradiation apparatus manufacturing 
Watch, clock, and other measuring and controlling device 

manufacturing 
Software reproducing 
Audio and video media reproduction 
Magnetic and optical recording media manufacturing 
Electric lamp bulb and part manufacturing 
Lighting fixture manufacturing 
Electric housewares and household fan manufacturing 
Household vacuum cleaner manufacturing 
Household cooking appliance manufacturing 
Household refrigerator and home freezer manufacturing 
Household laundry equipment manufacturing 
Other major household appliance manufacturing 
Electric power and specialty transformer manufacturing 
Motor and generator manufacturing 
Switchgear and switchboard apparatus manufacturing 
Relay and industrial control manufacturing 
Storage battery manufacturing 
Primary battery manufacturing 
Fiber optic cable manufacturing 
Other communication and energy wire manufacturing 
Wiring device manufacturing 
Carbon and graphite product manufacturing 
Miscellaneous electrical equipment manufacturing 
Automobile and light truck manufacturing 
Heavy duty truck manufacturing 
Motor vehicle body manufacturing 
Truck trailer manufacturing 
Motor home manufacturing 
Travel trailer and camper manufacturing 
Motor vehicle parts manufacturing 
Aircraft manufacturing 
Aircraft engine and engine parts manufacturing 
Other aircraft parts and equipment 
Guided missile and space vehicle manufacturing 
Propulsion units and parts for space vehicles and guided missiles 
Railroad rolling stock manufacturing 
Ship building and repairing 
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Boat building 
Motorcycle, bicycle, and parts manufacturing 
Military armored vehicles and tank parts manufacturing 
All other transportation equipment manufacturing 
Wood kitchen cabinet and countertop manufacturing 
Upholstered household furniture manufacturing 
Nonupholstered wood household furniture manufacturing 
Metal household furniture manufacturing 
Institutional furniture manufacturing 
Other household and institutional furniture 
Wood office furniture manufacturing 
Custom architectural woodwork and millwork 
Office furniture, except wood, manufacturing 
Showcases, partitions, shelving, and lockers 
Mattress manufacturing 
Blind and shade manufacturing 
Laboratory apparatus and furniture manufacturing 
Surgical and medical instrument manufacturing 
Surgical appliance and supplies manufacturing 
Dental equipment and supplies manufacturing 
Ophthalmic goods manufacturing 
Dental laboratories 
Jewelry and silverware manufacturing 
Sporting and athletic goods manufacturing 
Doll, toy, and game manufacturing 
Office supplies, except paper, manufacturing 
Sign manufacturing 
Gasket, packing, and sealing device manufacturing 
Musical instrument manufacturing 
Broom, brush, and mop manufacturing 
Burial casket manufacturing 
Buttons, pins, and all other miscellaneous manufacturing 
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