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April 24,199l 

The Honorable John Dingell 
Chairman, Committee on Energy 

and Commerce 
House of Representatives 

Dear Mr. Chairman: 

As you requested, we obtained information on whether wood furniture 
manufacturers’ have relocated from the Los Angeles area2 to Mexico 
under the Mexican “maquiladora” program3 to avoid stringent Cali- 
fornia air pollution control standards. Specifically, in this report we 
(1) estimate how many wood furniture manufacturers in the Los 
Angeles area relocated to Mexico between January 1988 and December 
1990, (2) discuss their reasons for relocating, and (3) provide informa- 
tion on whether Mexico has established standards to regulate wood fur- 
niture manufacturers’ air pollution emissions from applying paint 
coatings and solvents. 

Results in Brief We estimate that about 1 to 3 percent of all the wood furniture manufac- 
turers in the Los Angeles area (between 11 and 28 wood furniture manu- 
facturers) relocated to Mexico between 1988 and 1990. We calculated 
that these relocations affected approximately 960 to 2,547 employees. 
About two-thirds of the relocations occurred among furniture manufac- 
turers with 100 or more employees. 

These relocations were attributable to a number of factors. About 
83 percent of a sample of the firms we identified that had left Los 
Angeles for Mexico indicated that high costs for workers’ compensation 
insurance and wages were major factors in their decision to relocate. 
About 78 percent of these manufacturers cited stringent air pollution 
emission control standards for paint coatings and solvents. However, 

‘For this report we use the term “wood furniture manufacturers” to refer to manufacturers of wood 
kitchen cabinets, household furniture, television and radio cabinets, office furniture, public building 
furniture, and partitions and fixtures. 

2The I.os Angeles area encompasses all of Orange and parts of Los Angeles, Riverside, and San Rer- 
nardino counties. It is considered to have significant air pollution and the worst ozone problem in the 
United States. 

3A system that allows duty-free importation of U.S. manufacturing components to factories in 
northern Mexico for processing or assembly with the general stipulation that the plants export their 
output. 
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because of the small number of firms in our sample that relocated to 
Mexico, we could not make a reliable comparison of the significance of 
the major reasons for relocating. 

In the U.S.- Mexican border area, specifically in Tijuana, Mexico, we 
found that Mexico had not established standards to regulate wood furni- 
ture manufacturers’ air pollution emissions from  applying paint coatings 
and solvents. Consequently, wood furniture manufacturers who relo- 
cated to Mexico did not have to conform  to air pollution control stan- 
dards comparable to those in the Los Angeles area. Mexican 
environmental officials informed us that the issue of air pollution con- 
trol standards was being studied to determ ine acceptable emission levels 
for wood furniture manufacturers’ paint coatings and solvents applied 
in Tijuana. 

Background The Mexican government initiated the maquiladora program  in 1966 to 
generate economic development and employment along Mexico’s eco- 
nomically depressed northern border by attracting subassembly opera- 
tions, Under the program , the government perm its plants to import raw 
materials, components, and machinery free from  Mexican import duties 
with the general stipulation that the plants export their output. The 
number of maquiladora assembly operations has grown steadily from  12 
in 1966, employing approximately 3,000 workers, to over 1,800 in 1999, 
employing over 400,000 workers. 

The US. Clean Air Act of 1970 required the Environmental Protection 
‘Agency (EPA) to set national air quality standards for ozone and other 
pollutants. Ozone, formed when emissions of volatile organic com- 
pounds* combine with nitrogen oxides in the presence of heat and sun- 
light, has been linked to reduced lung function. The EPA national air 
quality ozone standard is to be implemented through state plans and 

I programs approved by EPA. In California, the South Coast Air Quality 
Management District adopted rule 1136 in September 1983 to control the 
volatile organic compound emissions from  wood furniture manufac- 
turing in the Los Angeles area. Wood furniture operations that involve 
applying paint coatings and solvents to improve the product’s appear- 
ance and durability will release volatile organic compounds in the air. 
Thus, the regulation of volatile organic compounds is an issue for the 
wood furniture manufacturers. 

*Volatile organic compounds include methane hydrocarbons and nonmethane hydrocarbons. 
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In the Los Angeles area, rule 1136 sets volatile organic compound air 
pollution emission levels for over 10 types of paint coatings and solvents 
that wood furniture manufacturers use. In August 1988, rule 1136 was 
amended to set four deadlines by which more stringent volatile organic 
compound standards affecting wood furniture operations must be met. 
These deadlines are January 1, 1989; July 1, 1990; July 1, 1994; and 
July 1, 1996. The amended rule 1136 will reduce volatile organic com- 
pound emissions from  wood coating operations by 93 percent, from  a 
level of 22.1 tons per day in 1988, to 1.6 tons per day in 1996. 

Extent of Wood 
IFurniture 
Manufacturer 
Relocations 

Based on the projections from  our sample, we estimate that between 11 
and 28, or about 1 to 3 percent, of all the wood furniture manufacturers 
in the Los Angeles area relocated all or part of their manufacturing 
operations to Mexico between 1988 and 1990. Our calculations indicated 
that these relocations resulted in the layoff of approximately 960 to 
2,647 employees, or about 2 to 10 percent, of the wood furniture manu- 
facturing employees in the Los Angeles area. 

Most of the wood furniture manufacturers who relocated to Mexico 
were large companies with 100 or more employees. We estimate that 
between 1988 and 1990, about two-thirds of the wood furniture manu- 
facturers that relocated to Mexico had 100 or more employees. These 
relocations affected between 953 and 2,630 employees, or about 5 to 
14 percent of the workers employed in these larger manufacturing oper- 
ations (see table 1.2). 

In addition to calculating relocations to Mexico, we estimate that 
between 3 and 100 wood furniture manufacturers relocated to areas 
within the United States such as Georgia, M ichigan, and northern Cali- 
fornia. These relocations6 affected approximately 130 to 
4,449 employees, or between 0.3 and 18 percent of the wood furniture 
manufacturing employees in the Los Angeles area. Further, we estimate 
that between 8 and 99 wood furniture manufacturers plan to relocate in 
the future and have invested in new locations. Such relocations would 
affect approximately 1,153 to 8,096 employees, or between 2 to 32 per- 
cent of the Los Angeles area wood furniture manufacturing employees. 

‘The confidence intervals are wide for the firms and employees affected because only a small number 
of firms in our sample relocated or planned t.0 relocate. 
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Reasons for 
Relocations 

In general, wood furniture manufacturers indicated that the major rea- 
sons for relocating to Mexico were high labor costs and stringent air pol- 
lution control standards in the Los Angeles area. Because of the small 
number of firms in our sample that relocated to Mexico, we could not 
make reliable comparisons of the significance of the major reasons for 
relocating. 

About 83 percent of the manufacturers that we identified that had left 
Los Angeles for Mexico said that the high cost of workers’ compensation 
insurance and wages were significant factors influencing their decision 
to relocate. In the Los Angeles area, wood furniture manufacturers paid 
an average of about $1 .7Se per hour for workers’ compensation insur- 
ance, In Mexico, such manufacturers do not pay workers’ compensation 
insurance directly. Instead, such insurance forms part of a social 
security tax, amounting to about $0.13’ an hour, which also covers such 
benefits as retirement and sick and maternity leave. Also in the Los 
Angeles area, wood furniture workers earned an average of about $8.928 
an hour; in Mexico, the average hourly earning for wood furniture 
workers under the maquiladora program  is $0.77.Q 

About 78 percent of the wood furniture manufacturers indicated that 
California’s stringent air pollution control standard for paint coatings 
and solvents was a major factor in their decision to relocate. According 
to an official from  a paint coating research and development center, 
wood furniture manufacturers use paint coatings, such as low-solids 
stain, that contain an average of 6.7-7.1 pounds of volatile organic com- 
pounds per gallon. As of July 1990, rule 1136 of the California South 
Coast Air Quality Management District set a volatile organic compound 
emission standard of 4 pounds for each gallon of these paint coatings. 
To meet this standard, wood furniture manufacturers have to use refor- 
mulated paint coatings. This reformulation has resulted in production 
delays. In addition, wood furniture manufacturers were not certain they 
could meet the even more stringent 1994 and 1996 standards. 

‘Calculated by GAO baaed on 1988 data from the state of California Workers’ Compensation Insur- 
ance Rating Bureau and Employment Development Department. We used 1988 data for comparability 
with data obtained for Mexico. 

‘Calculated by GAO based on data obtained from Worker Rights in Export Processing Zones: Mexico, 
U.S. Department of Labor, Bureau of International Labor Affairs, vol.11 (Washington, DC.: Aug. 
1990). 

*Calculated by GAO based on 1988 data from the state of California’s Employment Development 
Department. We used 1988 data for comparability with data obtained for Mexico. 

QWorker Rights in Export Processing Zones: Mexico. 
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Incentives under the Mexican maquiladora program  (i,e, duty-free 
imports, loo-percent foreign ownership, etc.) were cited by about 6 per- 
cent of the wood furniture manufacturers as major reasons for 
relocating. 

Lack of Mexican A ir As of December 1990, along the U.S.- Mexican border, specifically in 

Pollution Control 
S tandards for Wood 
Furniture 
Manufacturers 

Tijuana, Mexico, there was no established Mexican standard to regulate 
wood furniture manufacturers’ air pollution emissions from  applying 
paint coatings and solvents. Therefore, U.S. wood furniture manufac- 
turers who relocated to Mexico were not held to air pollution control 
standards comparable to those in the Los Angeles area. 

Officials from  Mexico’s Secretariat of Urban Development and Ecology, 
the government agency responsible for the environment, agreed that no 
standards had been established. They told us that, according to Mexico’s 
laws and regulations, the Secretariat can require wood furniture manu- 
facturers to meet the air pollution control standards it deems necessary 
when such businesses apply for their environmental perm its to operate 
a manufacturing plant in Mexico. However, Secretariat officials added 
that the agency had not enforced this requirement because it is studying 
air pollution emissions from  such manufacturers in order to determ ine 
acceptable standards. Secretariat officials did not know when this study 
would be completed. 

In October 1989, however, the United States and Mexico entered into an 
environmental agreement regarding the international flow of urban air 
pollution. Annex V of the agreement provides for reduction of air pollu- 
tion within urban communities along the “border area”.lO Mutually 
agreed-upon study areas and selected pollutants are subject to the 
requirements of this annex. 

For selected pollutants, the United States and Mexico agreed to deter- 
m ine the magnitude of emissions and identify each source, to specify 
appropriate control requirements, and to monitor pollutants in order to 
compare pollution concentrations produced by each urban area with the 
combined concentrations and existing meteorological conditions. Under 
the annex, the parties also agreed to jointly explore ways to harmonize 
air pollution control standards and ambient air quality standards. Wood 

*‘The border area is defied as that area situated 100 kilometers on either side of the inland and 
maritime boundaries between Mexico and the United States. 
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furniture manufacturing involves air pollution emissions covered by the 
annex. 

Appendix I provides details on the objectives, scope, and methodology 
of our review. 

As requested, we did not obtain official agency comments on this report. 
We discussed the information contained in a draft of this report with 
responsible EPA, Department of State, and government of Mexico offi- 
cials, Their comments have been incorporated in the report where 
appropriate. 

As agreed with your office, unless you publicly announce its contents 
earlier, we plan no further distribution of this report until 30 days from  
the date it is issued. At that time, we will send copies to the Secretary of 
State, the Administrator of EPA, and other interested parties. We will 
make copies available to others upon request. 

Please contact me at (202) 276-4812 if you or your staff have any ques- 
tions concerning this report. The major contributors to this report are 
listed in appendix II. 

Sincerely yours, 

Allan I. Mendelowitz, Director 
International Trade, Energy, 

and Finance Issues 
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Appendix I 

Objectives, Scope, and Methodology 

The Chairman of the House Committee on Energy and Commerce 
requested that we (1) estimate the number of U.S. wood furniture manu- 
facturers in the Los Angeles area that relocated to Mexico between Jan- 
uary 1988 and December 1990, (2) identify their reasons for relocating, 
and (3) provide information on whether Mexico has established stan- 
dards to regulate wood furniture manufacturers’ air pollution emissions 
from applying paint coatings and solvents. 

Using data compiled by Dun & Bradstreet, the South Coast Air Quality 
Management District, the Western Furnishings Manufacturers’ Associa- 
tion, and the Cabinet Makers Association, we identified 2,676 firms that 
were thought to be furniture manufacturers operating in the Los 
Angeles area between January 1988 and December 1990. Dun & Brad- 
street, as part of its broader business, collects information on the loca- 
tion, employees, and Standard Industrial Classification Codes of 
manufacturing plants in the United States. The South Coast Air Quality 
Management District maintains data on companies to which it has issued 
environmental permits. The Western Furnishings Manufacturers’ Asso- 
ciation and the Cabinet Makers Association maintain a listing of associa- 
tion members. 

To determine the extent of relocations to Mexico by wood furniture 
manufacturers in the Los Angeles area, we selected a stratified random 
sample of 319 furniture manufacturers. We used Standard Industrial 
Classification Codes to stratify the sample by type of furniture manu- 
facturer (see table I. 1). 

Table 1.1: Selected Lo5 Angeles Area 
Wood Furniture Manufacturer8 Standard industrial 

classification codes 
2434 

Type of furniture 
Kitchen cabinets 

2511 
2517 

Household furniture 
Television and radio 
cabinets 

2521 Office furniture 
2531 Public building furniture 
2541 Partitions and fixtures 

Because 32 furniture manufacturers in the sample declined to partici- 
pate, we adjusted our random sample size to 287. We grouped the 
287 manufacturers by size as follows: small (1-19 employees), medium 
(20-99 employees), large (100 or more employees). We contacted all of 
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the large furniture manufacturers in our sample. For each of the furni- 
ture manufacturers in our sample, we attempted to contact company 
officials and owners by telephone to determ ine such things as the com- 
pany’s product type and number of employees; whether the company 
was a wood furniture manufacturer; and whether it had actually closed, 
relocated, or experienced a significant layoff between 1988 and 1990. 

The estimates of relocations and layoffs used in our analysis were calcu- 
lated using the projected number of relocations or layoffs determ ined 
from  our sample and the total number of furniture manufacturers in the 
Los Angeles area as determ ined by the sample. Our telephone survey 
showed that 146 of the 287 sample cases were actually wood furniture 
manufacturers. About 26 percent of the manufacturers were not wood 
furniture manufacturers, and 29 percent of the manufacturers had gone 
out of business or could not be contacted because they had no for- 
warding address or telephone number. Based on these sample results, 
we estimate that there were approximately 936-l ,634 actual wood furni- 
ture manufacturers in the Los Angeles area. We are S&percent confident 
that the projections of relocated wood furniture manufacturers and 
employee layoffs in the Los Angeles area are between the lower and 
upper lim its of the range, as shown in table 1.2. 

Page 11 GAO/NSIAD-91-191 U.S.- Mexico Trade 



Appendix I 
Objectives, Scope, and Methodology 

Table 1.2: Projections of Relocated Wood 
Furniture Manufacturers and Employee Projection8 
Layoffs Since 1999 at a OS-Percent Mid-polnt 
Confidence Love1 Manufacturers estimate Lower limit Upper limit 

Total number in oobulation 1.237 936 1.534 

Y 

Number relocatina to Mexico 18 11 28 
Small firms (l-l 9 employees) 2 2 3 
Medium firms (20-99 employees) 4 1 6 
Large firms (100 or more employees) 12 8 19 

Percent relocatino to Mexico 1.5 0.7 3.0 
Number relocating within the United States 
Number planningjo relocate 
Number citing high labor costs 
Number citing stringent air pollution control 

standards 
Employees 
Total employed 
Employed in large firms 
Employees laid off from relocations to Mexico 

Small firms 
Medium firms 

41 3 100 
42 8 99 
15 9 24 

14 8 23 

37,390 25,292 48,067 
17,505 9,875 21,185 

1,513 960 2,547 
0 a a 

16 4 58 
Large firms 

Employees laid off as percent of total 
employed 

Employees laid off as percent of large firms’ 
employees 

Employees laid off from relocations within 
United States 

1,497 953 2,530 

4.0 2.0 10 

8.6 4.5 14 

1.546 130 4,449 
Employees laid off as percent from relocations 

within United States 
Employees in firms planning to relocate 
Employees as percent in firms planning to 

relocate 

4 0.3 18 
3,695 1,153 8,095 

9.9 2 32 

‘Number was not calculated. 

To determ ine the reasons why wood furniture manufacturers in our 
sample relocated to Mexico, we asked each manufacturer to identify the 
three primary factors that influenced their decision to relocate. We also 
obtained data on the volatile organic compound emission standards and 
costs of workers’ compensation insurance and hourly wage rates in the 
Los Angeles area and Mexico. 

To determ ine whether Mexico has established standards to regulate 
wood furniture manufacturers’ air pollution emissions from  paint coat- 
ings and solvents, we reviewed air pollution control standards in Mexico. 
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Some of this information was obtained during on-site work in the Los 
Angeles area, Mexico City, and the U.S.- Mexican border area. We also 
interviewed officials from  the Department of State, EPA, Mexico’s Secre- 
tariat of Urban Development and Ecology, the South Coast Air Quality 
Management District, and wood furniture manufacturer representatives 
regarding present and future air pollution control standards for their 
industry. 

We conducted our work from  March through December 1990 in accor- 
dance with generally accepted government auditing standards. 
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Major Contributors to This Report 

National Security and Elliott C. Smith, Assistant Director 

International Affairs 
Arthur J. Kendall, Mathematical Statistician 

Division, 
Washington, DC, 

Los Angeles Regional Patrick F. Gormley, Regional Management Representative 

Office Odilon R. Cuero, Evaluator-in-Charge 
Larry S. Thomas, Evaluator 
Maria I. Gonzalez, Evaluator 
Charles D. Ireland, Technical Advisor 
Melisa A. Hunt, Technical Advisor 
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