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Executive Summary 

Introduction. This report presents an analysis and discussion of recent developments in 

automotive trade between the United States and Japan, and provides a forecast of the 

bilateral automotive deficit for 1996. This analysis and forecast is the third such effort by 

the Office for the Study of Automotive Transportation. The first, performed in 1989, 

projected the automotive trade balance for 1993, while the second, performed in 1991, 

projected results for 1994. This analysis updates these earlier forecasts, reflecting 

developments in automotive competition and trade since publication of the earlier 

forecasts. 

Trade Developments. In 1992, the bilateral automotive deficit stood at $31.5 billion, 

down nearly 6 percent from its high of $33.4 billion in 1989 and down about 1 percent 

from 1991. This 1992 deficit was over 37 percent of the total worldwide U.S. 

merchandise trade deficit, considerably below the nearly 49 percent of 1991, as the U.S. 

worldwide total grew by roughly 29 percent. It also represented more than 62 percent of 

the worldwide U.S. automotive deficit, down only slightly from 63 percent in 1991. 

Finally, it comprised 65 percent of the total U.S.-Japan bilateral deficit, receding from a 

high of 75 percent in 1990, inasmuch as the total bilateral deficit grew by nearly 18 

percent over that period. The bilateral automotive deficit has been essentially stable for 

three years as the automotive market has declined almost 8 percent. Over this same 

period, the total U.S. worldwide deficit has fallen and then risen, the worldwide 

automotive deficit has fallen, and the total bilateral deficit has increased. 

Two key components-vehicles and automotive parts--comprise the total automotive 

deficit. The vehicle deficit has risen as high as $25.9 billion (1986), but-at $20.6 billion 

in 1992-is now less than 5 percent above its 1985 level in current dollars. This reflects 

a sharp decline in the numbers of Japanese vehicle imports, largely offset by the 

increased value of the yen against the dollar and the enriched segmentation of imports. 

Trade in automotive parts has become more significant since 1985, increasing each year 

as a percent of the total bilateral automotive deficit, with the sole exception of from 1990 

to 1991. In 1985, the parts category accounted for about 19 percent of the $24.3 billion 

deficit. while it accounted for nearly 35 percent of the $31.5 total in 1992. The vehicle 

deficit fell 5.5 percent from 1991 to 1992, but the parts deficit rose 9 percent to $10.9 

billion, just under its 1989 record level of $11.0 billion. 



Data and related issues. The analysis is based on three data sources. First, we relied on 

official U.S. government statistics for our review of past trade data. Second, we 

combined those data with industry performance data for our analysis of the factors that 

drive the deficit and the development of our model. Third, we interviewed 

representatives at each of the Big Three to inform our analysis and to develop the 

scenarios we explored for 1996. Unfortunately, we were unable to obtain similar 

interviews at the four Japanese manufacturers we contacted. 

Analysts and companies report a variety of numbers that intuitively appear related to the 

bilateral automotive trade deficit. Thus a manufacturer may report the "U.S. content" of 

a particular vehicle, or report that it is a "domestic" vehicle under Corporate Average 

Fuel Economy (CAFE) standards. The manufacturers may also claim tariff-free crossing 

of the U.S.-Canadian border under the Free Trade Agreement, or report the total volume 

of "auto parts and materials" purchased for export to Japan. While all of these numbers 

do relate to the bilateral automotive trade deficit, they do so in different, and often 

complicated, ways. 

For example, CAFE permits parts and components to count as 100 percent domestic even 

when they have large import content, because the rule applies to the final purchase by the 

manufacturer and does not trace the import content to the supplier level. In this instance, 

a vehicle may have significantly more import content in trade terms than in CAFE terms. 

A manufacturer may report large exports of automotive parts and components based on 

its use of those parts and materials in vehicle production, but not all of those parts and 

components are likely to be classified as "automotive" in official trade statistics. Thus 

the export of an aluminum ingot to Japan for use in automotive engine production will be 

counted in the calculation of the bilateral merchandise trade deficit, but probably not in 

the bilateral automotive trade deficit. In this instance, the exports claimed by a Japanese 

automotive company may be accuralc, but still exceed the entire value of automotive 

exports, as the U.S. government defines them. 

I t  is important that readers recognize these definitional distinctions. Our analysis is based 

on trade data collected by the United States, and those data often do not have any direct 

or even necessary relationship to other data that bear on other meanings of "domestic," 

"import," or "export." Thus, reported changes in CAFE content levels over a particular 

period may have little if' any relationship lo changes in automotive sourcing in trade 

terms. 



The trade data we use for our analyses, and upon which we base our projections, are 

provided by the U.S. International Trade Commission. These data permit finer analysis 

than similar, although not identical, data available from the U.S. Department of 

Commerce, because they are available as a monthly series rather than just annually. 

These two automotive series differ in the definitions, categorization, and methods of 

calculating the deficit-although their results are quite close on an annual basis. 

Past Forecasts. Automotive trade forecasts for a specific year reflect assumptions about 

macroeconomic developments, market size, and industry competitiveness. While we 

have not yet reached the target years for either of our past forecasts, they have been 

labeled as "wrong" by a number of critics. One can certainly ask whether these forecasts 

look reasonable in light of ensuing developments and in view of the 1992 trade results. 

However, that requires making some simple adjustments. If we adjust our 1989 forecast 

to the smaller actual 1992 market, our more accurate alternative economic scenario "best 

case" expects a 1993 bilateral automotive trade deficit some 12 percent below the 1992 

actual, while our "most likely case" anticipates a 1993 value some 17 percent above 

1992's. Similar ad-iustments to our 1994 forecasts reveal a "best case" 1994 that is 11 

percent below, and a "most likely" 1994 that is 16 percent above, 1992 actual. Thus, 

these earlier forecasts appear to be robust and place a reasonable band around the actual 

outcomes. If our "best case" forecasts were somewhat optimistic, our "most likely" were 

perhaps a bit pessimistic-if one defines deficit reduction as a desirable event. 

Auto~mtive Developments. Three major automotive developments are likely to influence 

the bilateral automotive deficit by 1996. The first is centered on the changing 

competitive balance between the traditional Big Three automotive manufacturers and 

their Japanese rivals. The competitive gap is closing as the Big Three continue to 

improve product quality, design, and process efficiencies. At the same time, the Japanese 

industry has found itself facing increased costs, as its capital advantage has withered, 

enhanced product mix has increased production costs, and the strengthened yen has 

driven up the dollar price of Japanese automotive products. On balance, this suggests 

that the Japanese vehicle and parts share may well fall between now and 1996. 

The second development reflects the changing pattern of vehicle sourcing by the Japanese 

manufacturers, as their U.S. facilities' share of total U.S. sales grows, driven in part by 

favorable production economics and perhaps in part by political considerations. 



Moreover, the increased quality and clear cost advantage of U.S. parts suppliers should 

increase the U.S. content of these New Entrant vehicles. In an automotive market where 

Japanese vehicles face stable or declining shares, this should lower the volume of 

Japanese imports. However, continued strengthening of the yen will prevent dollar 

values from falling to the same degree. 

Third, the internationalization of the automotive industry continues. The Japanese 

automotive industry has established significant offshore production capability in Europe 

and Southeast Asia as well as in both the United States and Canada, and the anticipated 

signing of the North American Free Trade Agreement expands the production options of 

the traditional Big Three. That means that the bilateral focus of the current analysis and 

projection may become less relevant in the future, as manufacturers and suppliers in both 

nations increase their sourcing options. We would expect the bilateral deficit to decrease 

as a proportion of the worldwide automotive deficit, as both national industries pursue 

these alternatives. 

Scenarios. Our 1996 scenarios reflect both fixed and varying assumptions. First, all the 

scenarios reflect the assumption that light truck (pick-ups, vans, and sports utility 

vehicles) share of the market increases slightly, from 1992's 36 percent to 37 percent. 

This is consistent with our own expectations and those expressed by our Big Three 

respondents, and reflects the continuing share growth of that type of vehicle. Second, we 

assume that sales of Japanese-produced passenger cars and light trucks will be sourced 

55 percent in the United States and 45 percent in Japan. This reflects our own and the 

Big Three respondents' belief that the economics of production and the preferences of the 

major Japanese manufacturers will result in the cross-over to preponderant sourcing from 

North American facilities. 

Our past trade pryjections each included a fixed assumption about the size of the U.S. 

automotive market in the forecast year, reflecting macroeconomic assumptions about the 

state of' the economy and a consensus of industry experts. We assumed a market of 16 

million light vehicles for each of our prior forecasts. However, the lateness and length of 

the recent recession, combined with a weak recovery to date make i t  unlikely that we will 

reach that large a market in either 1993 or 1994. Consequently, for the current forecast, 

we elected to develop two scenarios of market size. The first, based upon our interviews 

with the Big Three, is again a strong 16 million, reflecting a belief that the economy will 

strengthen and that at least some of the low sales of recent years will result in pent-up 



demand, yielding a strong sales year by 1996. The second scenario calls for 15 million 

total sales, or an average market. This scenario is consistent with an earlier economic 

recovery, and a strong market earlier than 1996, or with a continuing weaker market, 

reflecting concerns for demographic shifts and persistent weakness in personal income 

levels. 

We think that a strong market will somewhat alter the segmentation of passenger vehicles 

sold, such that about 1 percent of sales will move upward from entry-level small cars to 

intermediates, and about 1 percent of intermediate sales will move upscale to largelluxury 

cars. In the average market, segmentation is 33 percent, 45 percent, and 22 percent, the 

same as in 1992. The relatively stable segmentation of passenger vehicles reflects the 

assumption that CAFE standards will not rise excessively by 1996, and that there will not 

be sharp increases in the price of fuel. 

We also developed scenarios that reflect different assumptions about Japanese-produced 

vehicles' market share. The first calls for the Japanese-produced share to remain stable, 

at its 1992 level of 28 percent of the total vehicle market. This scenario is consistent with 

the expectation that Japanese-produced share loss thus far in 1993 is simply a temporary 

reversal, and that the Japanese manufacturers will emerge from their current adversity 

stronger and more competitive, retaking by 1996 any share losses they might suffer in 

the interim. Some of our Big Three respondents subscribe to this stable scenario. 

The second scenario calls for Japanese-produced share to decline 3.4 points, largely 

driven by the strengthening of the yen and the enhanced competitiveness of the Big 

Three. This declining share scenario reflects our own estimates of the likely size of the 

loss; some of the Big Three respondents expected somewhat smaller losses. 

Japanese-produced share of light trucks actually increases slightly in the stable share 

scenario, moving from 1992's 14.7 percent to 16 percent. This reflects the larger share of 

light trucks in the overall market, stable Japanese car share, and our belief that Japanese 

manufacturers will compete more aggressively in this growing market. Similarly, 

Japanese light truck share falls 1.2 points in the declining share scenario, somewhat less 

than the overall 3.4 points. However, Japanese share of sport utility and vans increases in 

both scenarios-just over 3 points in the stable share scenarios, and about 1.25 points in 

the declining share scenarios. 



Parts model. Our analysis of monthly parts data from 1985 through 1992 again 

emphasizes the importance of New Entrant or transplant production as a source of 

demand for imported Japanese automotive parts, although it incorporates other variables. 

This forecast model reflect the analyses performed for two other models as well: an 

explanatory model and a dynamic adjustment model. Big Three production is negatively, 

but not significantly, related to Japanese parts imports in the United States. 

Results. While we generated four scenarios for our forecast, and report them in constant 

1992 and current 1996 dollars, this summary reports only two constant dollar estimates. 

These are the strong market, stable Japanese share scenario (yielding the largest deficit 

prolection) and the average market, declining Japanese share (yielding the smallest deficit 

projection.) The bilateral automotive deficit is made up of imports minus exports, for 

both parts and vehicle trade flows. 

Parts imports from Japan are forecast to increase over the next few years, but then turn 

down by 1996. In our strong, stable scenario, parts imports for 1996 will reach $12 

billion 1992 dollars. This is up 1 percent from 1992 levels, although the market and total 

Japanese sales in the United States are each 24 percent larger. In our average, shrinking 

scenario, parts imports in 1996 will reach just over $1 1 billion 1992 dollars, down 6.5 

percent from 1992, although the market is 16 percent larger, and Japanese sales rise 1 

percent. 

Our scenarios differ in their assumptions about the level of pans exports from the United 

States to Japan. For our stable share scenarios, we assume the trend line value for 1996- 

about $1.39 billion 1992 dollars, up 50 percent from 1992. For the declining share 

scenario, wc assume that parts exports will increase some 150 percent by 1996, reaching 

$2.3 1 billion. This assumption capturcs the rate of potential improvement possible over 

four years. First. in early 1992, the Japanese industry pledged efforts to double U.S. 

cxporu to Japan by 1994 from their 1990 levels. Second, we believe once the process has 

begun, therc will be accelerated improvement. Third, the yen has strengthened, and we 

anticipate increased New Entrant production. 

The 1996 parts deficit, then, will fall somewhere i n  the range of $8.8 billion and $10.6 

billion 1992 dollars, depending on the size of the market and competitive dynamics. 

These represent declines o f  20 percent and 3 percent from 1992, but declines in either 

case. 



Our strong, stable vehicle forecast calls for imports of $26.04 billion in Japanese 

vehicles, based on 2.02 million unit imports. Our average, declining share scenario 

results in $21.25 billion dollars in Japanese imports, based on 1.66 million units. 

We again distinguish the export levels of our stable and shrinking scenarios, reasoning 

that exports should be higher under the monetary and competitiveness assumptions of our 

declining share scenario. The stable scenario calls for exports of 100,000 vehicles, 

valued at $1.7 1 billion 1992 dollars, while the declining share scenario forecasts 120,000 

unit exports at $2.05 billion 1992 dollars. The vehicle deficit, then, reaches $24.34 

billion 1992 dollars in the strong, stable scenario-up 19 percent-but falls 6 percent, to 

$19.20 billion in the average market, declining Japanese share scenario. 

The total bilateral automotive deficit then, ranges from $34.95 to $27.97 billion 1992 

dollars. Thus we expect an increase of over 11 percent in the total deficit for the strong, 

stable scenario, as sales of Japanese-produced vehicles increase 24 percent. We 
anticipate that it will fall almost 11  percent in the average, declining scenario, as Japanese 

vehicle sales rise 1 percent. 
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I. Introduction 

The United States finds itself, in mid-1993, still facing a number of serious 

economic challenges. Among the most serious and consistent of these problem areas are 

the "twin deficits," the federal budget deficit and the balance of trade deficit. This report 

focuses on a conceptually narrow component of the U.S. trade deficit: the U.S. deficit in 

one product area with one country. Although conceptually limited, the bilateral 

automotive trade deficit with Japan accounts for a larger share of the overall U.S. trade 

deficit than any other bilateral, product-specific category of trade. An understanding of 

the development of this specific trade deficit remains critical to the formation of policies 

meant to improve overall U.S. trade performance.0 

This report updates and extends our 1989 and 1991 forecasts of the 1993 and 

1994 U.S.-Japan automotive trade deficits.' We think this update is necessary for three 

primary reasons. First, since 199 1, the Japanese manufacturers have announced 

substantial efforts to increase sourcing of U.S. automotive goods, and preliminary reports 

suggest some movement in that direction. A critical issue for the bilateral automotive 

deficit is the effect of the Japanese commitment to $19 billion in U.S. purchases on our 

original forecast, especially since much of that commitment has been tied to increased 

U.S. production. 

Second, our most recent forecast year was 1994, and the effect of industry 

decisions on that year are already virtually fixed, given normal industry lead times. The 

Japanese have announced a more restrictive Voluntary Export Restraint Program (VER) 

and the past 18 months have shown some Japanese vehicle share loss in the United 

States. These developments might portend shifts from the near-term expectations of our 

last analysis. 

Finally, as is always the case, our studies can be improved. It seems clear now 

thar our forecast for the total size of the U.S. market, and the high level of Japanese- 

affiliated vehicle build in the United States was too high. We also had some concerns 

about the rather limited number of data points. Our 1991 study, Trade 11, relied on 69 

months of data, and 96 months of data are now available. This expanded data set 

Michael S.  Flynn. Sean P. McAllnden, and David J .  Andrea. Thc U.S.-Juprrn Bilutcral 1993 Aurorrlolive Trudc 
Deficir, UMTRI Report 89-18. Office for the Study of Automotive Transportation, Transportation Research Institute, 
The Unlversiry of Michigan. Ann Arbor. 1989; and Sean P. McAlinden. David J. Andrea. Michael S. Flynn, and Brett 
C. Smlth, The U S . - J a p a n  Auto~ilolivc Biiuteral I994 Trade Defici~, UMTRI Report 91-20, Office for the Study of 
Automotive Transportation, Transportation Research Institute. The University of Michigan, Ann Arbor, 1991. 



supports more thorough analysis of the underlying trends and patterns, and provides the 

opportunity to examine whether there have been any substantial shifts in these patterns 

over the last two years. We also improve our analysis of the automotive trade imbalance 

through the use of more advanced analytic and modeling methods. 

Once again, the ultimate focus of our analysis is to project the likely bilateral 

automotive balance with Japan for a specific forecast year: 1996. We, again, stress that 

much of the analysis is based on factors, developments, and events that are important in 

automotive competition, but may be less important in other trade areas. 

The U.S. Automotive Trade Balance 

Figure 1 displays the U.S. automotive trade deficit from 1985 through preliminary 

estimates for 1992.2 Automotive products generated a current-dollar deficit of $50 

billion in 1992, up from about $42 billion in 1985, but down from about $63 billion in 

1989. Complete vehicles accounted for a deficit of about $41 billion, reflecting vehicle 

imports of some $54 billion and exports of nearly $14 billion. The 1992 vehicle deficit is 

almost 11 percent below its high of $46 billion in 1987, and virtually identical to 1991. 

In contrast, automotive parts generated a deficit of almost $10 billion in 1992, about the 

same level as 1991, but some 54 percent below the 1989 record. 

L ~ l l  automotive trade figures, unless otherwise noted, were supplied directly by the U.S. International Trade 
Commission, Wasblngton D.C. Please see Appendix I for historical, trade-related data tables. 
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Figure 1 
Total U.S. Automotive Deficit 

1985-1992 

1985 1986 1987 1988 1989 1990 1991 

Parts Deficit Vehicle Deficit 

Source: U.S. International Trade Commission, 1993 

The U.S. automotive trade deficit from 1985-1992 reveals an interesting pattern. 

The automotive parts share of the overall automotive deficit changes rather sharply; it 

rose from less than 16 percent in 1985 to 33 percent in 1989, but then dropping back to 

19 percent in 1992. This pattern accounts for a major revision in our prior analysis of the 

trade deficit. 

It is difficult to overestimate the importance of the automotive sector in overall 

U.S. trade performance. Figure 2 illustrates the relationship of three key deficits: the 

total merchandise trade: deficit, the bilateral U.S.-Japan trade deficit, and the bilateral 

automotive trade deficit. 



Figure 2 
Relative U.S. Deficits 

1985-1992 

20 4i) 60 80 100 120 140 180 
Billions of U.S. Dollars 

US.-.lapan Auro IIe1'1cir U.S.-lapan Deficit 7 . Trade Deficit 

The  overall ~ r a d e  deficit with Japan remains the largest single country deficit in 

thc U.S. worldwide merchandise trade imbalance, and that fact explains much of the trade 

friction that has developed between the two nations. From 1985 thorough 1987, trade 

tlows with Japan accounted for well over one-third of the total U.S. trade deficit. That 

proportion rose to above 40 percent from 1988 through 1990, and reached 67 percent and 

5 8  percent in 199 1 and 1992, respectively. 



The automotive trade deficit accounted for 60 percent of the preliminary estimate 

of the total U.S. merchandise deficit of $84 billion in 1992. While this is only slightly 

above its 58 percent share in 1990, it suggests that the automotive deficit remains a 

serious impediment to the further reduction of the overall U.S. trade deficit. To be sure, 

the broader deficit is composed of thousands of bilateral specific surpluses and deficits, 

and we must be cautious about attributing specific cause and effect relationships among 

its constituent elements. However, the effort required to offset the automotive trade 

deficit through exports in other product areas would be enormous, and probably require 

an elaborate policy of picking "winners and losers" in U.S. trade and manufacturing in a 

world where free trade may still be more a goal than a reality. In our view, this justifies 

particular focus upon the automotive sector. 

From 1985 through 1990, Japanese automotive trade with the United States 

accounted for over 50 percent of the total U.S. automotive deficit, but its share rose to 63 

percent and 62 percent of that total in 1991 and 1992. As the broader automotive deficit 

has fallen some 20 percent from its 1989 high, the bilateral deficit with Japan has 

remained remarkably constant, resulting in its increased share of the total. No other U.S. 

bilateral automotive deficit reveals such consistency in the face of the broader decline. 

The U.S.-Japan automotive trade deficit has historically accounted not only for a 

large share of the total U.S. automotive trade deficit, but also for an important share of 

the overall US.-Japan merchandise trade deficit. Preliminary estimates indicate that this 

broader, overall deficit may have increased by 12 percent from 1991 to 1992, reaching 

$48.7 billion. The bilateral automotive deficit has accounted for a range of 56 percent 

(in 1985) to 75 percent ( in  1990) of the total bilateral trade deficit with Japan, and now 

stands at 65 percent I t  is not surprising that much of the trade debate between Japan and 

the United States has been concentrated on the automotive industry. 

The bilateral automotive deficit with Japan accounted for 37 percent of the 

preliminary estimate of the total U.S. merchandise trade deficit in 1992. This suggests 

that serious efforts to reduce the U.S. trade deficit will have to be directed to this product- 

and country-specific deficit. We firmly believe that reduction of this deficit will require 

policy efforts on the pan of both governments i n  trade and in other areas, and that both 

industries will have to pursue a broad range of private initiatives as well. The problem of 



the bilateral automotive deficit is complex, and there are, unfortunately, no ready and 

simple solutions to it. 

The U.S.-Japan Automotive Trade Deficit 

Figure 3 displays the U.S.-Japan automotive trade deficit from 1985 through 

preliminary estimates for 1992. U.S. automotive trade with Japan generated a current 

dollar deficit of $31.5 billion in 1992, up 30 percent from $24.3 billion in 1985, but down 

about 6 percent from its $33.4 billion record in 1989. This increase in the deficit 

developed in a period that saw the yeddollar exchange rate fall from a level of 238 in 

1985 to 127 in 1992, a macroeconomic adjustment many expected to effect major 

decreases in this deficit. 
Figure 3 

US.-Japan Automotive Deficit 
1985-1992 

Pans Deficit Vehicle Deficit 

Source: U.S. International Trade Commission. 1993 

An important development in the automotive trade imbalance with Japan is the 

growing contribution of the parts delicit to that overall bilateral deficit. In 1985, the parts 

deficit of $4.6 billion accounted for about 19 percent of the total U.S.-Japan automotive 



deficit. The parts share rose to almost 23 percent in 1987, and continued to rise 

thereafter. The parts deficit in 1992 was $10.9 billion, or 35 percent of the total bilateral 

automotive deficit. In fact, the 1992 vehicle deficit is less than 5 percent above its 1985 

level, and down some 20 percent from its 1986 high, while the parts deficit has grown 

nearly 240 percent Therefore, the increase in the total deficit since 1985 is largely 

concentrated in the parts sector. 

Comparison of the data in Figure 3 with those of Figure 1 is illuminating. The 

1992 U.S.-Japan automotive parts deficit accounted for 112 percent of the total U.S. trade 

deficit in auto parts. In 1992, U.S. trade in auto parts with the rest of the world generated 

a surplus of about $1.2 billion dollars, a sharp reversal from 1989's deficit of just under 

$10 billion. Over that period, the parts deficit with Japan fell 1 percent and Japanese 

parts exports to the United States peaked in 1992 at $1 1.9 billion, up from a level of 

$10.8 billion in 1991. In fact, while the total automotive deficit with Japan fell about 1 

percent from 1991 to 1992, the parts deficit grew 9 percent. 

The U.S. automotive trade deficit with Japan accounts for Japanese imports to the 

United States and U.S. exports to Japan. Growth rates in U.S. exports of automotive 

products to Japan since 1985 are impressive. However, this impressive growth is based 

upon very small initial amounts. Vehicle exports from the United States to Japan totaled 

less than $20 million in 1985, a total that grew to $696 million in 1992. Similarly, 1985 

U.S. parts exports to Japan of $203 million increased to $925 million for 1992. Clearly, 

these trends are positive developments. However, it is also clear that they must be 

maintained for some period of time to reduce substantially the overall level of the U.S.- 

Japan automotive trade imbalance. 

To be sure, U.S.-Japan automotive trade also affects a number of other specific 

deficits with Japan. This has become especially important with the construction and 

operation of over 260 Japanese affiliated automotive assembly and parts facilities in the 

United States, since these facilities purchase and use both Japanese and U.S. non 

automotive goods and services. Moreover, the expansion of Japanese automotive 

production in a number of other countries that trade with the United States means that 

U.S.-Japanese automotive competition may also influence bilateral deficits with these 
third countries. As the automotive industry continues to develop internationally, 

bilateral, product-specific analyses will inevitably tell a smaller and smaller portion of the 



total story. Unfortunately, as these comparative statistics show, we have not yet reached 

that point in regard to the U.S.-Japan automotive trade deficit. 



II. Method 

The methods used for forecasting the future vary greatly, depending upon the 

analysts' disciplinary perspectives, technical skills, detailed understanding of the forecast 

topic, and the specific purposes of the forecast. Thus, a formal forecast of the U.S. 

economy by academic forecasters is likely to differ greatly in method, substance, and 

style from the forecast prepared by the economist of a particular company to anticipate 

company performance. Perhaps reflecting the interdisciplinary OSAT staff, our bilateral 

automotive trade forecasts seek to combine the particular strengths of different forecast 

methods. 

Scenario-Modeling 

As in our earlier forecasts, we use a "scenario-modeling method," a combination 

of accounting and regression models, to forecast the 1996 bilateral automotive trade 

deficit with Japan. We first develop scenarios of the 1996 U.S. automotive market that 

reflect our best judgments of likely developments by that time. That, in turn, requires 

forecasting the sales goals and achievements of the vehicle manufacturers, both Japanese 

and Big Three. We then link these projected sales patterns to the manufacturers' 

domestic- and foreign-vehicle sourcing patterns. 

Two primary categories of goods constitute the direct automotive trade between 

the United States and Japan: finished, or fully built-up (FBU), vehicle units; and parts and 

components. These categories exhibit different patterns and reflect different dynamics 

over time. Consequently, we perform separate analyses of these two major categories of 

automotive trade, then combine the results to yield an overall forecast of 1996 U.S.-Japan 

automotive trade. 

Vehicle I m ~ o r t  Estimates Drawing on data supplied by the ITC, we first 

examine trends and patterns in trade of finished vehicles between the United States and 

Japan. We estimate likely market shares of Japanese produced vehicles in the United 

States, by segment, and then forecast the source of these segment sales from Japan and 

from U.S.-based Japanese operations. The likely use of captive imports and transplants 

by the traditional North American producers, and the export intentions of U.S.-based 

Japanese facilities, are two important considerations in this analysis. The vehicle trade 



section of this study is a critical first step, both as an estimate of the likely 1996 vehicle 

deficit and as a source of information required for the forecast of parts trade. 

We next tie these automotive scenarios to the vehicle categories underlying the 

official statistics on U.S. vehicle imports. Customs values for imported passenger 

vehicles are reported by engine size-four, six, and eight cylinders. For passenger cars, 

we assume that all small car import sales plus 75 percent of intermediate sales are sales of 

four cylinder cars. The balance of intermediate imports (25 percent) plus 75 percent of 

large/luxury sales are in the six-cylinder category, while the remaining 25 percent of 

largefluxury imports constitute the eight-cylinder category. 

Vans and four-door sportlutility vehicles are both considered passenger vehicles 

for customs purposes, so we also allocate them to the four-cylinder (25 percent) and 6 

cylinder (75 percent) categories. However, we assume that 75 percent of these vehicles 

will still be imported in 1996, down only slightly from 1992, reflecting the assumption 

that these more profitable vehicles can more readily bear Japan's increased production 

costs as measured in dollars. The balance of light trucks is assigned the customs value 

reported by ITC for this category. These 1992 customs values are applied as 1992 dollar 

estimates of our 1996 vehicle deficits. 

Parts Imports Estimates We next forecast the trade flows of automotive parts and 

components, reflecting the Japanese import sales and U.S. build assumptions in our 

vehicle forecast. Standard multiple-regression techniques are applied to parts trade data 

for the period 1985-1992. These techniques permit the use of appropriate controls and 

corrections for measured quantities, and allow for a formal estimate of autom0tiv.e 

imports into the United States from Japan. 

We restrict our analysis to the 1985-1992 period because pre-1985 data are now 

less useful in developing a forecast model of parts trade for a number of reasons. First, 

Japanese production in the United States continues to expand, a development that is 

largely post-1984. Second, the Japanese government now sets its own Voluntary Export 

Restraint (VER) limits, without the formal involvement of the U.S. government. Third, 

the Japanese producers now compete aggressively for sales in the large/luxury segments 

of the market. 

I'lhu a l loc~ t~on ,  for sportfutll~t) vehicles and passenger cars are qulte d~fferent ?his is because of the different 
partems charac~ristlc of 1992, and englne dlsplacernents evldent In the forward product plans for Ulese two types of 
veh~cles 



The linkage of these automotive scenarios to the parts deficit is based on the 

analysis of U.S. sales, build, fleet, and import data over the 96 months from January, 

1985 through December, 1992. This analysis yields coefficients that link vehicle sales 

volumes, sourcing patterns, and vehicle build to the customs value of parts imports. 

These coefficients, characteristic of the 1985-1992 period, are applied to our 1996 

scenarios, yielding predicted customs values, in constant dollars, of 1996 parts imports 

from Japan. 

1996 Dollar Estimates We form the current 1996 dollar estimate for vehicle and 

parts imports by correcting these constant dollars to reflect increases in the consumer 

price index (CPI), vehicle prices, and the exchange rate. Our stable Japanese share 

scenarios reflect a smaller correction factor (10.46 percent) than our shrinking Japanese 

share scenarios (14.97 percent) because they differ in their assumptions of the yenldollar 

exchange rate. The stable share scenarios assume a rate of 117:1, while the shrinking 

share scenarios assume a stronger yen, trading at 110: 1. 

Vehicle Forecasting the 1996 automotive trade deficit with 

Japan also requires developing a scenario of U.S. vehicle and parts exports to Japan. We 

again tie the customs values of U.S. vehicle exports to Japan to our automotive scenarios. 

We project parts exports to Japan in two ways. First, we extrapolate the trend of the 1985 

to 1992 period to derive an estimate for 1996. Second, we accelerate this trend in 

recognition of the rapidly changing economics of production and the commitments of the 

Japanese manufacturers to increase sourcing from the United States.2 These procedures 

yield constant 1992 dollar estimates that are inflated to 1996 dollars by an estimate of the 

change in the CPI (14.41 percent). 

2 ~ e  simply do not have enough knowledge of the plans of the Japanese manufacturers to develop specific U.S. 
sourcing scenarios. Our projection is quite possibly optimistic, calling for nearly a tripling of the value of U.S. parts 
exports to Japan by 1996. However, that makes it conservative in estimating the trade deficit, because overestimating 
these parts exports introduces an underestimation of the parts deficit. 



Four Automotive Scenarios 

We rely on four automotive scenarios, grounded in the developing trends in the 

U.S. market thus far in the 1990s. These scenarios focus on two critical factors: the size 

of the 1996 U.S. market and the share performance of Japanese-produced vehicles in 

those markets, including the likely sourcing of those vehicles from Japanese and U.S. 

production facilities. 

Market Size First, we develop two assumptions of market size: one of 15 million 

total, light duty vehicle sales, and another of 16 million. We label these markets average 

and strong, respectively. These markets are, in our judgment, equally plausible, primarily 

depending upon the assumptions one is willing to make about the speed and strength of 

U.S. economic recovery and the extent to which the downturn of 1991-1992 deferred 

necessary replacement sales until better times. 

Japanese-Affiliated Vehicle Share Second, we develop two assumptions about 

Japanese share in the 1996 market. The first is the traditional forecaster's assumption of 

stability: Japanese manufacturers' production share remains stable at 28 percent of the 

light duty vehicle market. This assumption reflects the belief that the Japanese producers 

will defend against further loss of market share, successfully meeting the challenges of a 

strengthened yen, a vehicle mix shifting into the light truck segment, and the enhanced 

competitiveness of the Big Three. The second share assumption calls for Japanese 

manufacturers' production share to fall some 3.4 points to 24.6 percent of the U.S. 

market. This assumption primarily reflects the analysis by Fuss, Murphy, and Waverman 

of the effects of the yen moving sharply to 110 to the dollar.3 Their analysis is consistent 

with our own strategic analysis of Japanese performance, basic assumptions and analyses 

of likely exchange rates, the corporate goals and strategies of the automotive producers, 

and the likely decisions of U.S.  consumers. We label these assumptions stable and 

declining share, respectively. 

We develop four alternative scenarios by combining these two factors. These are 
displayed in Table 1. There are ample grounds for honest and reasonable disagreement 

among analysts on each of the many assumptions and arguments inat underlie any 

particular scenario. In particular, the assumption of market size is critical to any specific 

3~o, ,~pet i r rve  Survrval Prrvare Ini~latives. Public Polrcy, and [he Norlh A m c r ~ c o r  4u1omolive Indusrn., UMTRI 
Report 92-3.  The Office for the Studk of Automotive Irdnsportdl~on, Trdnsportdbon KL ,zuch Inshlute, The Unlverslty 
of M~chlgan, Ann Arbor, June. 1992. p 166 



estimate of deficit size, and we feel that future U.S. market share of Japanese-produced 

vehicles is one of the major uncertainties facing the automotive industry today. To be 

sure, the presentation of these four scenarios will not satisfy all readers, but it should 

narrow the grounds of debate. 

Data Sources 

Four Scenarios of the 1996 U.S. Market 

Our analysis relies on three essential types of data. The first is government 

statistics. The U.S. International Trade Commission (ITC) provided data on U.S. general 

automotive exports to and imports from Japan, including cars, trucks, and parts. The ITC 

provided monthly data, corrected for the January, 1989, conversion to "harmonized" 

codes for the calendar years 1985 through December, 1992, or a total of 96  month^.^ 
This monthly data set contains 77 parts categories and provides great detail on the import 

and export dollar values and vehicle quantities underlying the bilateral d e f i ~ i t . ~  

Japanese Produced 
Share 
28.0% 
24.6% 

The second type of data is the published estimates of the industry media. Levels 

of actual monthly U.S. sales for the various trade categories of vehicles were collected 

from the annual Automt ive  News Marker Data Book. Levels of traditional and transplant 

monthly U.S. production, by vehicle category, were taken from Ward's  Automotive 

Reports for the January, 1985, through December, 1992, period. We combined these 

data with trade data to develop our model and to analyze factors that relate to the deficit. 

For ikis gudy,  we also incorporate a third type of data. We interviewed 

knowledgeable manufacturers' executives to inform our automotive analysis, collecting 

their views on likely competitive developments; future market size, segmentation, and 

Market Size 

4The data provided by the ITC are not identical to data provided for Trade II, hence the totals reported here may differ 
from the earlier report. 
5 ~ e  ITC vehicle and parts category lists are displayed in Appendix IV.  
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producer shares; and likely sourcing patterns and trade flows. Unfortunately, we were 

not able to obtain interviews at the leading Japanese manufacturers, although we were 

able to interview experts at each of the Big Three. 



111. Trade Data and Definitions 

Analysts and companies report a variety of numbers that intuitively appear related 

to the bilateral automotive trade deficit. Thus, a manufacturer may report the "U.S. 

content" of a particular vehicle, or report that it is a "domestic" vehicle under Corporate 

Average Fuel Economy (CAFE) standards. The manufacturers may also claim tariff-free 

crossing of the U.S.-Canadian border under the Free Trade Agreement, or report the total 

volume of "auto parts and materials" purchased for export to Japan. While all of these 

trade numbers do relate to the bilateral automotive trade deficit, they do so in different, 

and often complicated, ways. 

It is important that readers recognize these definitional distinctions. Our analysis 

is based on trade data collected by the United States. Those data often do not have any 

direct or even necessary relationship to other data that bear on alternative meanings of 

"domestic," "import," or "export." Thus, reported changes in CAFE content levels over a 

particular period may have little if any relationship to changes in automotive sourcing, in 

trade terms.' 

The trade data that we use in our analysis are all drawn from U.S. government 

sources. As such, they constitute the "official" data underlying the trade deficit. One of 

the frustrations in analyzing trade data is that the reports of one country's imports from 

another are rarely identical to that second country's report of its exports to the first. Most 

analysts assume that countries keep better data on imports than exports because of the 

revenue implications of imports. In the case of the United States and Japan, this general 

problem is exacerbated by the two countries using different methods for valuing imports. 

The United States formerly valued imports by including the cost of freight and insurance, 

but began to exclude these costs in 1989 as part of its harmonization effort. Japan 

appears to still include these costs; so even if both countries accurately tracked all imports 

and exports, there would be differences in the two national estimates reflecting each 

country's practices in regard to these "shipping" costs. 

U.S. government numbers typically suggest lower exports of U.S. automotive 

parts and components to Japan than do the numbers often cited by Japanese companies 

and trade associations to demonstrate their commitment to higher levels of sourcing in the 

UMTRI Report 89-18, a. ~ f . ,  pp 16-18, 63-85. 



United States.2 It is important to understand the differences between these sets of 

numbers in order to understand and monlior trade developments. 

The United States and Japan initiated Market-Oriented Sector Specific, or MOSS, 

trade discussions and negotiations in 1986, and selected automotive parts as an initial 

agenda item. The Japanese government's Ministry of International Trade and Industry 

(MITI) and the Japan Automotive Manufacturers Association (JAMA) agreed to monitor 

and measure the purchase of U.S.-made parts by Japanese automotive firms on an annual 

basis. JAMA and MITI have since released these figures on a regular basis and ;re 

sometimes referred to as part of the "MOSS Data Collection." Figure 4 displays the 

published reports of these purchases on a Japanese fiscal year basis for 1986-1991 and the 

first half of 1992, as well as U.S. government totals for the full calendar years 1986- 

1992.3 

Figure 4 shows the JAMNMITI totals of Japanese manufacturer's total purchases 

of U.S.-made parts rising from a level of $2.49 billion in FY 1986 to a level of $10.5 

billion in FY 1991, with an encouraging $6.7 billion for the first half of FY 1992. We 

estimate, based on these figures, that automotive part and component exports to Japan 

from the United States rose from $400 million in FY 1986 to a total of $2.08 billion in 

1991, a gain of 520 percent. 

However, the U.S. ITC reports that exports of automotive parts to Japan rose a 

less strong-but still impressive--41 1 percent, but from a lower base of $203 million in 

1986 to $835 million in 1991. These two 1991 estimates are just about $1.25 billion 

apart, and undoubtedly bear on the different evaluations the two countries-and industry 

members-make about the rate and level of progress in opening the Japanese parts 

market to U.S. sales. While a small portion-perhaps under 10 percent-of this 

difference resides In the inclusion of freight ano insurance in japanesf: valuaaon of 

imports, we think most of the difference in these estimated exports to Japan is due to 

different definitions of automotive parts and components. 

2 " ~ ~ ~ ~  Confirms $13.6 Billion in U.S. Parts Purchases." The Auropans Report, Internat~onal Trade Services, p. 7, 
July 1, 1993; and "U.S. Sees Still More Parts Buys." Auton~otive News, Crain Communications Inc., June 7, p. 43, 
1993 
3The Japanese fiscal year runs from April 1 through March 3 1, or the second through the first calendar quarters. 



Figure 4 
Japanese Purchases of U. S. Automotive Parts 

1985- 1992 rn * 

1986 1987 1988 1989 1990 1991 1992* 

* 1992 data: ITC figures are for entire year, JAMA figures are for 1st half. 

ITC Exports to Japan JAMA Exports to Japan JAMA Local Use 
(Calander Year) (Fiscal Year) (Fiscal Year) 

Source: Japanese Automobile Manufacturing Association, U.S. 
International Trade Commision 

The definitions used by the ITC to report automotive parts trade are displayed in 

Appendix IV. For ITC purposes, an automotive part must be a discrete product, generally 

used in the final assembly of major automotive components or the vehicle itself. On the 

other hand, the JAMNMITI-and Japanese manufacturer-definition of automotive 

parts appears to incorporate purchases of other goods and products by automotive 

~ompan ie s .~  These include both raw materials (such as aluminum ingots), paint, plastic 

resins, and other products (such as textiles for carpeting and leather for seat covers) that 

have many non-automotive uses. To be sure, these non automotive purchases and exports 

are recorded by the ITC, but in other product categories. Thus, such purchases count as 

4~~~~ recently released some detailed information on Japanese producers' purchases of U.S. parts. These purchases 
include raw materials, estimated at somewhat under 10 percent of the total. 
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U.S. exports in determining the overall bilateral trade balance, but they are not counted in 

the calculation of the specific automotive trade balance. 

These differences in definition are not surprising, since they reflect differing 

concerns and information. From the view of a Japanese company, it makes perfect sense 

to record as an automotive purchase and export those materials and products that they 

buy for use in automotive production in Japan. From the view of the U.S. government, it 

is more efficient and accurate to simply record the product and categorize it by general 

use, rather than to make its categorization dependent on determining its final specific use. 

However, these numbers do suggest a problematic pattern in the development of 

U.S. automotive-related exports. First, the ITC's more restrictive definition of 

automotive parts suggests that automotive exports to Japan have increased some 400 

percent, reaching a level of over $800 million by 1991. Second, since we assume that the 

JAMNMITI numbers typically include the trade flows reported by the ITC, we can 

recover an estimate of trade developments for automotive-related, but non automotive 

goods. Subtracting the ITC numbers from the JAMAIMIT1 numbers suggests that the 

exports of automotive-related goods have grown from some $200 million to $1.25 billion, 

or over 600 percent, from FY 1986 to FY 1991. ITC-defined automotive goods fell from 

5 1 percent of the JAMNMITI FY 1986 total to 40 percent of the FY 1991 total. 

These non automotive goods are typically both lower value and lower value- 

added than automotive goods as defined by the ITCa5 Moreover, they are often produced 

by companies less reliant on their automotive business than those that produce 

automotive goods as defined by the ITC. Therefore, the economic and industry 

implications of increased exports to Japan are quite different for the ITC and 

JAMAJMITI estimates. 

While we think that most of the disagreement between ITC and JAMNMITI 

export estimates is rooted i n  these differing definitions, we do think it is possible that 

JAMAJMITI numbers occasionally double-count purchases. For example, the purchase 

o f  steel in the United States that is used to fabricate a part or stamping in a U.S. facility 

may bt: properly counted as a domestic-use purchase. However, the full value of the 

cxportcd part or stamping-including the value of the steel-may also be counted as an 



export. Such double-counts are difficult to avoid, and thus would not be especially 

surprising if they in fact occur. 

JAMA and MITI also report Japanese manufacturers' total purchases of U.S. 

automotive parts for use at their facilities in the United States. These purchases reached 

$8.45 billion in FY 1991, up over 400 percent compared with FY 1986 purchases. This 

estimate raises an immediate question: why has such an increase in purchases, 

culminating in such a high level, seemingly not affected the parts trade deficit? While 

these purchases are not exports, one might expect that to some extent they substitute for 

imported parts. 

There are reasons why these JAMAIMITI domestic-use numbers seem so at odds 

with U.S. government reports of the bilateral deficit. First, the production of Japanese 

vehicles in the United States soared some 250 percent from 1986 to 1991, increasing the 

total U.S. purchases. 

Second, we again undoubtedly face a definitional problem. These JAMAIMIT1 

reports of domestic purchases include, we are confident, purchases that would be treated 

as "automotive" in an inputloutput analysis of the economy, while U.S. trade data include 

only discrete automotive parts. If we apply the same percentage figure that we calculated 

for exports in 1991, we would expect about $3.4 billion of this total to represent 

automotive parts and components as defined for trade purposes and general economic 

analysis. 

Third, at least some of the Japanese companies include purchases from U.S. 

companies that originate outside the United States in their estimates of U.S. purchases. 

Thus, if the Japanese manufacturer sources parts from a GM plant for use in Japan, those 

are counted as U.S. exports to Japan-even if they come from GM facilities in Canada, 

Mexico, Europe, or Asia. This may be an important source of the differences in export 

numbers reported by JAMA and the U.S. ITC. 

Fourth, in line with CAFE content calculations, U.S. assembly plants typically 

count as "U.S." content the full value of parts and components shipped from U.S.-sited 

plants, without determining the actual U.S. content of such shipments. Thus an air 
conditioner shipped from a component facility in the United States would be treated as 

100 percent U.S. content by the automaker, even if most of its value is composed of an 



imported Japanese component, such as a c o m p r e ~ s o r . ~  Import content, as measured for 

CAFE purposes, is often lower than import content measured in trade terms. 

Fifth, there may be some double-counting of purchases for strictly domestic use. 

If aluminum is purchased for the production of engine blocks or heads at  a Japanese 

affiliated engine foundry, its value as a raw material is properly included. But that value 

may be counted again if the engine is sold to the assembly plant and also counted, at full 

value, as a domestic use purchase. Again, such double-counting would not be surprising. 

Our estimate above assumed that the ratio of automotive part.  to total purchases is 

the same for export and domestic consumption. However, we suspect that the sourcing of 

more restrictively defined automotive goods may in fact be somewhat higher for U.S. 

assemblies than for export to Japan. Such sourcing differences would make sense for 

bulky, heavy, and low-value parts: they would not be candidates for export from either 

country to the other. Can we estimate the proportion of these purchases that are 

automotive in the more restrictive sense? 

W e  estimate the current dollar capacity of Japanese-owned, U.S.-sited supplier 

facilities at about $4 billion, based on estimated employment of 56,000 in 1991, and 

automotive supplier industry average output per worker of over $70,000. Of course, 

these facilities also sell to the Big Three, and many are experiencing severe problems of 

under-capacity. If we assume that as much as 80 percent of this capacity supplied 

Japanese-owned, US.-sited facilities, then these facilities might account for about $3.2 

billion in U.S. purchases of automotive parts and components. Perhaps a more realistic 

estimate of 60 percent of capacity would suggest $2.4 billion in purchases. 

Our 1991 trade report included an analysis of the 1990 sourcing patterns at the 

Japanese-owned U.S. assembly plant thought to have the highest levels of U.S. content- 

Honda's Marysville, Ohio plant. We estimated that traditional domestic suppliers 

accounted for just under $1.6OU in value per unit at that time. While we recognize that 

the Japanese manufacturers have undoubtedly increased their sourcing of automotive 

parts from traditional U.S. suppliers, we doubt that this source had reached $1,600 on 

average by 1991, since Honda produces a more expensive vehicle. U.S. produced Honda 

cars are generally thought to have higher levels of U.S. content than the average of all 

60f course, the same situation applies to the Big Three. The proposed NAFTA content rules for duty-free treatment 
will requ~re tracing of Import content through the supplier cham. 
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new entrant assembly plants. However, if the average level of traditional U.S. supplier 

content is as high as $1,300 per unit, then 1991's Japanese-controlled production in the 

United States of 1.55 million vehicles would have yielded just over $2 billion in U.S. 

content. If traditional supplier content was still as low as $1,000 per unit, that would 

yield $1.5 billion in 199 1 U.S. content. 

The combined low and high estimates for Japanese-affiliated and traditional 

suppliers suggest that $4 to $5 billion in U.S. purchases of restrictively defined 

automotive parts and components is reasonable, while $8.45 billion is highly unlikely. 

It is important to recognize that both sets of reports can be useful, although we 

think the utility of the JAMAIMITI series would be enhanced by a fuller account of the 

methods and procedures followed, such as is available from ITC. Unfortunately, the 

reports are quite different, and that sometimes creates confusion. Our analyses of the 

trade deficit rely on the official data from ITC, and that is appropriate to both our 

interests and purposes. The extent to which those data agree or disagree with the 

JAMAIMITI series should be a subject of research, rather than a basis of contention in the 

U.S.-Japan bilateral relationship. 





lV. Evaluation of Past OSAT Forecasts 

This is OSAT's third analysis and projection of the bilateral automotive trade 

deficit with Japan, and it is reasonable to ask how accurate our past forecasts have been. 

There were criticisms of our past two deficit forecasts, charging that they were in error, 

overestimating the size of the deficit.' The more recent critique is based on the actual 

1992 trade deficit. This is indeed curious, since Trade I projected the U.S.-Japan bilateral 

automotive trade deficit for 1993, while Trade I1 projected it for 1994.2 Because neither 

of these target dates has yet passed, it is difficult to evaluate fully our forecasts' accuracy. 

Nevertheless, one can certainly ask whether our forecasts look reasonable in light 

of developments since their publication and in view of the 1992 trade results. However, 

that requires making some simple adjustments. One adjustment is based on the fact that 

the 1992 market was 12.9 million light vehicles, only 80 percent the size of the 16.0 

million market we forecast for 1993, and then again-with growing if not complete 

awareness of the slow recovery-for 1994.3 We would expect to overestimate the trade 

deficit based on this simple difference in market size, but that overestimate has little 

bearing on the accuracy of our underlying analysis and forecast, since market size is 

exogenous to the trade model. 

Are we likely to see anything close to 16.0 in the next two years? Perhaps not, 

but, in any case, our intent never was to make a particular point estimate. The value of 

our analysis lies in its treatment of automotive competition and the relative trade balance. 

To ignore the analysis based upon its selection of particular macroeconomic variable 

values, the timing of the business cycle, or the size of the automotive market is to miss 

the point. 

Another adjustment reflects the fact that our first trade forecast reflected two 

macroeconomic scenarios, and it is now clear that the alternative scenario came closer to 

reality. This scenario assumed a longer period of slow economic growth in the United 

States, a weaker economy in Japan in 1992-1993, and exchange-rate shifts that 

I "Aftermarket Overview Covering Selected Aspects of h e  U.S. Aftermarket," Lang Marketing Resources, Inc., July 
15. 1991; and "Analysis and Review of 'The US.-Japan Bilateral 1994 Trade Deficit,"' The Boston Company 
Economic Advisors, October 25, 1991 ; and private communication from JAMA. 
' ~ r a d e  I refers to OSAT, 1989, while Trade II refers to OSAT. 1991. 
3~ncidentally, our work on Trade I11 has yielded average market size estimates for 1996 of 15.8 and 16.1. These 
estimates are based on interviews at the Big Three, and represent two different sets of assumptions about market 
development. 



approximated more closely the actual levels and patterns to date than did our base 

economic scenario. 

Our test year is 1992, when the US-Japan bilateral auton,~tive trade deficit was 

$31.5 billion, made up of about $20.5 billion in vehicles and $1 1 billion in parts. Of 

course, critics should also consider both our Best Plausible trade case and our Most 

Likely scenarios, rather than focus on the one that appears less likely two and three years 

later. 

Trade I predictions are summarized in Table 2. 

We can perform rough calculations to evaluate these predictions. If we multiply 

these figures by 0.8 to adjust them to the size of the 1992 market, the Best Plausible 

figure falls to $27.82 billion, some 12 percent below the actual $31.5 billion, while the 

Mosl Likely scenario falls to $36.78 billion, ah 1 1  17 percent above the actual 1992 

llgurc. 

Table 2 
Trade I 1993 U.S.-Japan Bilateral Automotive Deficit, 

Alternative Economic Scenario 
(Billions of Current Dollars) 

Our alternative economic scenario assumed an inflation rate of about 5.5 percent 

pcr year. I f  we correct these 1993 estimates to 1992 dollars, within the parameters of our 

modcl, then our Best Plausible es~imate falls to $26.29 billion, and our Most Likely 

cstimatc to $34.76 billion. These estimates are, respectively, 17 percent below and 10 

pcrccnt above t h ~  actual 1992 results. 

Vehicles 

Parts 

Total 

Sc i o s  

Best Plausible Most Likely 

$27.79 

6.98 

$34.77 

$37.71 

8.26 

$45.97 



If 1992 is a serious test case, we bracketed it fairly well. Can a one year change in 

the deficit possibly make either of our projections for 1993 more accurate? As the 

market hit its record sales year in 1986, the bilateral automotive deficit jumped from $24 

billion to $32 billion, a 33 percent increase in one year. Although we do not expect 1993 

to yield sufficient market growth to raise the deficit by such a large amount, our Most 

Likely forecast is quite likely to fall within the range of normal forecast error. It may yet 

develop that our Best Plausible scenario was overly optimistic, rather than our Most 

Likely scenario too pessimistic, as our critics have charged. 

However, this forecast appears likely to have erred in its suggested composition of 

the deficit. We forecast the parts deficit, adjusted for market size and 1992 dollars, at 

$5.28 billion in our Best Plausible case, and $6.24 billion in our Most Likely. These are, 

respectively, 20 percent and 18 percent of our total deficit projection. In 1992, parts 

actually accounted for 35 percent of the total bilateral automotive deficit. While the 

assumptions of our Best Plausible scenario reflect the expectation of newer, much more 

restrictive passenger car VER limits, neither of our scenarios predicts the actual growth in 

the parts deficit. 

Our Trade I1 predictions are summarized in Table 3. 

Simply correcting these predictions to match market size-again at 80 percent- 

yields a Best Plausible of $28.19 billion and a Most Likely case of $36.56 billion. These 

are respectively 12 percent below and 14 percent above our 1992 test case. If we correct 

these 1994 dollars to 1992 dollars within the parameters of our model, the forecast totals 

fall to $25.86 billion for our Best Plausible case, and to $33.54 in our Most Likely, or 18 

percent below and 6 percent above the actual 1992 figure. Can the deficit change enough 

. 
Table 3 Trade I1 1994 US.-Japan Bilateral Automotive Deficit, 

Billions of Current Dollars 

Vehicles 

Parts 

Total 

Scenarios 

Best Plausible 

$18.49 

16.74 

$35.24 

Most Likely 

$23.7 1 

2 1.99 

$45.70 



in the next two years to approximate our forecast values more closely? The answer is 

again yes, especially for the Most Likely scenario. 

Again, our estimate of the composition of the deficit was in error, although this 

time we overestimate rather than underestimate the parts portion. Our Best Plausible 

scenario predicted a corrected level of parts imports for 1992 at $12.29 billion, and our 

Most Likely case expected $16.14 billion, or just about 48 percent of the total in each 

case. The actual composition of the 1992 total was 35 percent parts and components. 

However, this compositional error was more due to an underestimate of the vehicle 

deficit than it was to an overestimate of the parts deficit. 

Moreover, Trade I1 relied on a more formal parts model than did Trade I. The 

build of Japanese-produced vehicles in the United States forms a critical input to this 

model. In 1991, we estimated that the 1994 build of these vehicles would reach 2.40 

million in the Best Plausible case, and 2.61 in the Most Likely case, well beyond the 1992 

production level of 1.69 million. These production assumptions, of course, reflected our 

estimate of a 16 million vehicle market and stronger-than-current Japanese share 

performance, in the Most Likely case. Moreover, the past two years have seen lower 

Japanese sales than we anticipated, decreasing the U.S. production of Japanese-affiliated 

vehicles. 

The errors in estimating the parts deficit reflect more the exogenous assumptions 

as to market size, Japanese performance, and Japanese production in the United States 

than inherent weaknesses in the parts model itself. Since the parts model is driven by 

coefficients linking predictor variables to parts imports, simple adjustments will not fully 

correct the error of our assumptions about market size. Table 4 displays estimates of 

1992 parts imports for our Most Likely and Best Plausible cases that are based on the 

model's coefficients.4 

4 ~ ~ T R ~  Report 91-20, pp. &.. p. 104. 



Table 4 
Trade II Parts Import Model Predictions for 1992 

(Billions of Constant Dollars) 

Both these forecast levels were measured in constant September, 1990 dollars. 

Therefore we inflated the two forecast estimates by actual changes in the U.S. CPI-U, a 

consumer price index. The CPI-U rose 4.2 percent in 1990-1991, and 3.0 percent in 

1991-1992, or 7.3 percent for the entire period. Assuming that Japanese auto producers 

passed through the entire change to U.S. prices-thus maximizing the effects of such 

price changes-yields the comparisons displayed in Table 5. 

Scenario 

Most Likely 

Best Plausible 

Actual 1992 Imports 

Our Best Plausible scenario provided the closer estimate. Of course, if we assume 

a lower pass-through rate, the estimates i n  Table 5 will be lower, and thus provide more 

symmetrical bounds to the actual 1992 results. 

Imports 

$13.266 

$10.653 

$1 1.856 

Table 5 
Trade I1 Parts Import Model Predictions for 1992 

(Billions of Inflated Dollars) 

On balance, our prior forecasts, adjusted for exogenous variables and 
assumptions, yielded reasonable boundary estimates of the actual 1992 bilateral 

automotive deficit. In both reports, our Most Likely scenarios overestimated the actual 

figures, but fell within a tolerable forecast error and may prove even better fits when 1993 

Percent Difference 
from Actual 

+11.9% 

- 10.2% 

NA 

Scenario 

Most Likely 

Best Plausible 

Actual 1992 Imports 

Imports 

$14.234 

$1 1.431 

$1 1.856 

Percent Difference 
from Actual 

+20.1% 

-3.6% 



and 1994 results are known. On the other hand, our Best Plausible scenario 

underestimated actual results to a greater degree than our Most Likely overestimated 

them. In both forecasts, we erred in our expectations about the composition of the deficit, 

underestimating the role of parts and components in Trade I, and overestimating by about 

the same degree in Trade 11. 

Nevertheless, we used very high estimates of 1994 Japanese transplant production 

for our 1994 import parts forecast, and we think the Japanese manufacturers are unlikely 

to reach them in 1994. If they do not, our 1994 forecast of parts import will certainly 

come in too high. However, this is due not to a fla in the parts import forecast model 

itself, but the assumptions we imposed upon it. 



V. Trade in Motor Vehicles 

What will the bilateral vehicle deficit with Japan be in 1996? This section 

develops four alternative answers to this question, based upon four automotive scenarios. 

These scenarios detail vehicle flows between Japan and the United States, and estimate 

the U.S. vehicle sales of Japanese-affiliated U.S. production facilities. Section VI's 

analysis of the parts deficit relies on these New Entrant sales estimates in estimating parts 

flows. These combined vehicle and parts scenarios are then linked to the bilateral 

automotive trade deficit, relying on procedures discussed in Section 11. 

The development of these automotive scenarios requires analysis of economic, 

corporate strategylperfonnance, and political dimensions. The strengthening of the yen 

has had profound effects on the basic comparative business economics of producing 

automotive goods in Japan and the United States, and that should influence both Japanese 

producers' sourcing decisions and U.S. consumers' purchasing decisions. The 1996 sales 

goals, achievements, and sourcing patterns of both Japanese and Big Three vehicle 

manufacturers will set important parameters on the bilateral automotive deficit. 

Moreover, continuing trade friction between the United States and Japan and the 

heightened focus on the automotive portion of the bilateral trade deficit-especially in the 

parts and components segment-suggest that the politics of trade will also exercise some 

influence on the Japanese manufacturers' sales goals and sourcing plans, and the 

development of U.S. vehicle exports to Japan. Therefore, our scenarios reflect our 

judgments of the political, as well as business, factors influencing the 1996 market. 

Projected vehicle sales alone say little about likely trade flows, since both 

Japanese and Big Three manufacturers will rely on import and domestically produced 

vehicles to meet their U.S. sales goals. Analysis of trade flows requires allocation of 

these sales to domestic and foreign sources, and it is these sourcing patterns that will 

directly influence the vehicle deficit. Vehicle sales and sourcing patterns will influence 

the parts deficit indirectly as well, because Japanese vehicles produced in the United 

States contain a high proportion of parts imported from Japan and may require service 

and repair pans over their useful lives. The Japanese manufacturers' substitution of U.S. 
vehicle production for imported vehicles will not totally eliminate the value of foregone 

vehicle imports from the bilateral deficit. Rather, it will eliminate some of that value and 

shift some of it  into the parts deficit. Thus the allocation of projected Japanese vehicle 



sales to imports and U.S. production affects the composition as well as the size of the 

overall bilateral automotive deficit. 

The production capacity in the United States of seven Japanese vehicle 

manufacturers will reach about 2.7 million vehicles by 1996, as displayed in Table 6.1 

Their combined sourcing decisions will be a powerful determinant of the level of parts 

imports from Japan. If they maintain current levels of Japanese import content as their 

U.S. production volumes increase, then imports of Japanese parts will correspondingly 

accelerate. If, on the other hand, these manufacturers increase their current levels of U.S. 

sourcing and decrease their reliance on parts imported from Japan, then the rise in parts 

imports sparked by increased volumes will be smaller. However, volume increases will 

almost surely result in some increase in total parts imports.2 For example, if U.S.-sited 

Japanese assembly operations increase their 1996 production by 25 percent over their 

1992 level of 1.5 million units, it would require a 20 percent dollar reduction in per unit 

import sourcing to maintain rough parity with their 1992 import dollar levels, holding all 

other factors constant. 

IWc lncludc the capaclly of Ford's Avon Lake plant, which 1s producing Mercury Villagers and Nissan Quests, 
hecause of the high Japanese conLent of these veh~cles, lncludlng ~mported englnes and transmissions. We exclude the 
C J ~ J C I ~ Y  at 1:i)rd plants for the Navaho and small pick-up trucks for Mazda because of the low import content of these 
vch~cle, 
1. - To he sure. the hllateral defic~l w~ th  Japan would also fall i f  the Japanese manufacturers shifted their sourcing for U.S. 
pn)ductlun from Japan to thud counmes. such as Malays~a or Talwan, rather than to the United Stales. However, such 
a atratcg) wuuld not reduce the overall U S  auto parts deficit 

Table 6 
1996 Estimated Japanese Transplant Capacity 

in the United States 

Company i Location i Car 

Source: Office for the Study of Automotive Transportation, University of Michigan, 1993. 
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Automotive Developments 

Three major automotive developments are likely to influence the bilateral 

automotive deficit by 1996. The first is centered on the changing competitive balance 

between the traditional Big Three automotive manufacturers and their Japanese rivals. 

The competitive gap is closing as the Big Three continue to improve product quality, 

design, and process efficiencies. Thus the Big Three eliminated 95 percent of the 

customer-defined 198 1 Japanese defect advantage by 199 1, and that year had lower 

prices in four of six segments against New Entrants, and in eight of nine against Japanese 

imports.3 At the same time, the Japanese industry has found itself facing increased costs, 

as its capital advantage has withered, enhanced product mix has increased production 

costs, and the strengthened yen has driven up the dollar price of Japanese automotive 

products.4 On balance, this suggests that the Japanese vehicle and parts share may well 

fall between now and 1996. 

The second development reflects the changing pattern of vehicle sourcing by the 

Japanese manufacturers, as their U.S. facilities' share of total U.S. sales grows. We 

expect this to develop gradually over the next few years, driven in part by favorable 

production economics and perhaps in part by political considerations, including the 

newer, lower limit on Japanese exports. According to a recent analysis, the U.S. industry 

enjoyed a small production cost advantage-roughly five percent-in 1988, when the yen 

traded at 128 to the dollar.5 We expect the yen to strengthen, and that, combined with 

higher rates of capacity utilization in the United States, should provide New Entrants- 

and the Big Three-with a level of cost advantage sufficient to maintain or perhaps even 

increase market andlor production share. Moreover, the increased quality and clear cost 

advantage of U.S. parts suppliers should increase the U.S. content of New Entrant 

vehicles. The industry functions on a four to five year product cycle, so these cost- 

effective parts can be designed into at least some vehicles for 1996. In an automotive 

market where Japanese vehicles face stable or declining shares, increased U.S. content 

should lower the volume of Japanese imports. However, continued strengthening of the 

yen will prevent dollar values from falling to the same degree that unit imports will. 

3~ornpet i t i ve  Survival: Privale Initiatives, Public Policy, and  he North American Autornorivc Industt-y, UMTRI 
Report 92-3, Office for the Study of Automotive Transportation, Transportation Research Institute, The University of 
Michigan, Ann Arbor. June. 1992, pp. 74-75.90. 
4 u . ,  pp. 102-104. 128-135, 161. 

5~~~~ Report 92-3, a. a, p. 85. 



Third, the internationalization of the automotive industry continues. The Japanese 

automotive industry has established significant offshore production capability in Europe 

and Southeast Asia as well as in both the United States and Canada, and the anticipated 

signing of the North American Free Trade Agreement expands the production options of 

the traditional Big Three. Japanese production activities in the United States affect both 

the size and composition of the bilateral deficit. But increased sourcing options also 

mean that the bilateral focus of the current analysis and projection may become less 

relevant in the future, as manufacturers and suppliers in both nations find their sourcing 

options expanded. We would expect the bilateral deficit with Japan to decrease as a 

proportion of the U.S. worldwide automotive deficit, as both national industries pursue 

these alternatives. 

Internationalization is likely to have another major effect. The import share of the 

Japanese market is remarkably small when compared with that of other major producing 

nations, and while it has shown impressive percentage growth for some years now, it still 

is less than 5 p e r ~ e n t . ~  We do expect this to grow over the coming years, as the Japanese 

industry becomes more experienced in offshore production, and rationalization and 

efficiency concerns promote intracompany trade flows. In particular, we expect that 

these developments, combined with political concerns about the bilateral automotive 

deficit, will increase exports of vehicles from the United States to Japan. 

Corporate Performance 

Our 1991 Trade I1 report predicted a rather somber future for the Big Three. We 

noted their then continuing loss of production share, the failure of lower prices to reverse 

share loss to that point, continuing problems in winning younger and first-time buyers, 

and product plans that appeared unlikely to effect dramatic changes in the competitive 

situation vis a vis the Japanese manufacturers. We failed to appreciate fully both the 

strength and implications of the market's shift to light trucks, a development that has 

provided the Big Three with a substantial-although perhaps temporary--competitive 

boost against the Japanese producers. 

However, we must now ask if the Big Three have already reaped the benefits of a 

stronger yen and their own increased competitiveness. Will they simply hold their 1992 

'UMTRI Report 92-3 ,  QE. &,, pp. 52-53 



share, or  will they see further increases, as problems continue to plague their Japanese 

competitors? Will the Japanese manufacturers shift more production and part sourcing to 

the United States, pursuing the benefits of the weaker dollar, or  will they continue high 

levels of exports from Japan to preserve the social and business fabric of their production 

system? How much of the increased dollar price of the yen will the Japanese producers 

pass through to their U.S. customers, and how elastic is the demand for Japanese 

vehicles? How will developments in other markets influence the competitive decisions of 

both the Big Three and their Japanese competitors? The answers to these questions are 

important in shaping both the size and composition of the trade deficit. 

The argument that Japanese automotive share will be stable is rooted in a respect 

for their past performance in overcoming competitive adversity. After all, these are 

manufacturers whose initial entry into the U.S. market was plagued by provincial design 

and inferior quality. Moreover, the yen rose some 50 percent in value during 1985 and 

1986, and they overcame that shock quite rapidly, establishing and expanding U.S. 
operations and moving their import offerings upscale. Past performance lends credibility 

to the belief that the Japanese manufacturers will adjust their product offerings and 

sourcing patterns, building on their time-to-market and increased U.S. capacity 

advantages, and pursue price strategies as necessary to preserve current share levels. 

To be sure, some Japanese manufacturers may experience share loss. The 

smaller manufacturers, like Subaru, may continue to experience severe difficulties 

through 1996, and Isuzu has already announced that it will cease making passenger cars. 

However, any share losses they experience may simply shift to the major Japanese 

players, like Honda and Toyota, rather than to the Big Three. While Chrysler is shedding 

its equity position in Mitsubishi and plans to decrease further its sourcing from 

Mitsubishi, that may simply provide Mitsubishi the vehicles to expand its own dealer 

network and to pursue share more aggressively under its own nameplate. The enhanced 

performance of Mitsubishi in Japan over the past two years may well portend improved 

performance here. 

Honda will fight fiercely to reverse its share loss. The press has highlighted the 

sliding performance of the Accord, and Honda's passenger car share fell to 6.4 percent in 

the first five months of 1993, versus 9.2 percent for all of 1990. However, the new 

Accord will be introduced soon, and Civic sales are up much more than the market thus 

far in 1993. Toyota share has fallen from 8.4 percent in 1990, but is still a substantial 7.7 



percent, and they will seek to maintain their lead as both the top selling import and New 

Entrant. Nissan's successful Altima has reversed its long market slide, and it is now 

gaining share. While Mazda has recently scaled back its share and sales goals, they are 

still aggressive, and will require increased U.S. share. 

Moreover, the Japanese manufacturers have faced serious erosion of share in light 

trucks, including vans and sport utility vehicles. There are three reasons to expect a 

substantial strategic shift that will emphasize this segment. First, they must pursue this 

segment more aggressively simply because of its growth. As the world's leading volume 

producer, the Japanese industry cannot afford to maintain its current low share of the 

fastest growing segment of the world's largest market. Second, this segment offers high 

profit potential. The pressures of the strengthened yen will make profit more a strategic 

concern and less of a given for Japanese producers, including the majors. Third, this 

segment is also growing in importance in the Japanese market; thus, strong performance 

is important in defending the home market. 

On the other hand, the argument that the Japanese manufacturers will lose share is 

rooted in the fundamental economics of automotive production, developments in the 

Japanese economy, and the increased competitiveness of the Big Three. First, it does 

appear that the strengthening of the yen beyond 125 to the dollar has raised the costs of 

production in Japan sufficiently to place Japanese production at a cost disadvantage 

compared to U.S. production. The current slim profits of the Japanese manufacturers 

may force them to pass through most of these cost increases to their customers, perhaps 

adversely affecting sales. The Japanese cost advantage was an important competitive 

weapon throughout their period of share growth in the 1970s and 1980s-a weapon that 

had already been somewhat neutralized by the increased efficiency of the Big Three. The 

reversal of this competitive advantage may well presage share loss, as the Big Three build 

on that base to recapture share.7 

Moreover, some analysts suggest that the outstanding performance of the 

Japanese automakers in adjusting to the economic challenges of the mid-1980s was more 

apparent than real, and was rooted in the advantages conferred by the "bubble economy" 

7 ~ a n y  observers have criticized the Big 'Ihree for rais~ng prlces to reap profits, rather than recapturing share, when 
Japanese makers have been forced to increase their prices in the past. Ignoring the point that the Big Three need to 
make profit, and increasingly are experlenclng losses, it merits mention that Big Three price increases for the 13 years 
from 1978 to 1990 exceeded the CPI ~mly  in 1986. matched it in 1987, and fell short of CPI guns in the other 11 years. 
In fact, in 1990, Big Three prices increased well helow 40% of the CPI increase. 



of the late 1980s in Japan. These advantages, such as cheap capital and vigorous market 

growth, masked developing problems with a stronger yen. Not only have these 

advantages now disappeared, but this is occurring just when the yen appears to be 

providing another shock to the production system. 

Second, increased production costs in Japan have important strategic implications 

for Japanese automakers. They may be forced to move more production offshore to 

North America and Southeast Asia, and that might threaten the important social and 

business relationships that support the Japanese production system. It will likely 

accelerate their moves to more value-added and expensive cars, and that may depress 

their volumes. 

If production economics undercut their strong performance in the entry-level 

segments, it may ultimately damage their vehicles' appeal to younger and first-time 

buyers. This has potential ramifications for years to come, as the Big Three discovered in 

the early 1980s. Moreover, as Japanese entry-level vehicles become more expensive, not 

only will the Big Three likely decrease their reliance on Japanese captives, but they may 

well compete in this segment more aggressively than they have in the past few years. For 

example, Chrysler will soon introduce a new subcompact-the Neon- targeted to this 

segment. 

As discussed above, the Big Three have enormously improved their comparative 

quality performance, and now trail the Japanese fleet by less than half a defect per 

vehicle, down from about six defects per vehicle in 1981. Moreover, the price gap 

between Japanese and Big Three cars is growing. If the past few years suggest that the 

Japanese were able to command a premium price, it now appears that the Big Three may 

hold a price advantage against the Japanese. That should eventually influence the market. 

Recent product introductions may break the negative view of Big Three vehicles' 

styling and value in the eyes of younger buyers. GM's Saturn, for example, appeals to 

younger buyers, and may counteract the image of a rather stodgy Big Three fleet held by 

many of these customers. Ford's Probe is outselling its Mazda MX-6 counterpart nearly 

four to one in the first five months of 1993, reflecting some combination of differences in 

price, incentives, marketing, styling, and number of sales points. 

Moreover, the performance of the Japanese manufacturers might be weaker than 

many think likely. They have made mistakes in the U.S. market. The minivan segment 



illustrates this point. After a number of failures, Nissan has developed a front wheel 

drive minivan with Ford to compete in this segment. Mazda's and Toyota's entries are 

good vehicles, but have posed little threat to Chrysler's domination of this segment. In 

fact, thus far in 1993, Chrysler's minivans hold about a nine to one edge over the 

combined sales of these leading imports. 

Whil; we think Honda will recover somewhat with the introduction of the new 

Accord, it still faces a fundamental product weakness, since it does not produce for the 

light truck market. At the same time, its passenger vehicles provide rather thin coverage 

of the increasingly targeted and segmented car market. While Honda plans to add 

vehicles, if any of their vehicles falter in the marketplace, they could lose share simply 

because they lack sufficient alternatives within their own line. 

Toyota introduced its new pick up truck last Fall, and its sales have been 

disappointing. Most analysts feel it is simply priced too high, especially since it lacks a 

V-8 engine. This may reflect the cost pressures that even Toyota (the most efficient of 

the Japanese automakers) is experiencing, and may portend further price increases for an 

already expensive car line-up. The disappointing experience may also lead Toyota to 

source this truck in the United States, since it is subject to the 25 percent truck tariff as an 

import. 

ru'issan continues to experience difficulty in the Japanese market. Mazda 

passenger cars dre increasingly targeted to higher-income buyers, and that market, while 

attractive, is small and fiercely competitive. Mazda's difficulties may best be illustrated 

b) the fact that Ford has now taken a 50 percent investment in Flat Rock, which had been 

a sole venture by Mazda. Mitsubishi may lose captive sales through Chrysler and face 

difficulty in garneri: those sales for its own nameplate. The share losses of these 

manufacturers and the "Little Four" may go to the Big Tnree, rather than be redistributed 

to some of the other Japanese makers. 

Vvhiclr Imports und Sales 

Figure 5 displays Japanese light vehicle unit sales in the United States from 1985 

through 1992, presenting import and transplants separately. Total Japanese sales receded 

a1'w 1986, the largest vehicle sales year in U.S. history, but then achieved a new peak in 



1990.8 Since 1990, sales have again fallen in the face of smaller markets and loss of 

share that began to develop in 1991. Japanese sales in 1992 totaled 3.6 million units. 

-43- Total Japanese Imports &,Total Japanese Sales 

....,..J..-.-. Total Japanese Transplant Sales 

Source: Ward's Communications 

There has been a steady decline in vehicle imports from Japan, from just under 

3.5 million in  1986, to under two million in 1990, but this decline has been offset by 

increases in  Japanese production in the United States. These New Entrant or transplant 

facilities have increased output from under 400,000 in 1986 to over 1.5 million in 1992. 

As a result, the source of Japanese U.S. sales has shifted substantially, falling from 91 

percent import in 1986 to just above 50 percent import in 1992. 

Figure 6 breaks out Japanese exports to the United States by type of vehicle. Car 
imports peaked in 1986, at just about 2.5 million, and declined to about 1.5 million in 

- - 

 his increase resulted from gains in share, as the 1990 total market was some 15 percent smaller than the 1986 market. 



1992. Light truck imports reached almost 1 million units in 1986, but have fallen to 

under 400,000 in 1992. Passenger cars, as a percentage of total imports, have remained 

fairly stable, accounting for over 70 percent of total imports. 

Figure 6 
Japanese Vehicle Imports into the U.S. 

1978-1992 

*Total Japanese Import Sales -,-d.,- Japanese Car Import Sales 

-&- Japanese Truck Import Sales 

Sources: 1978- 199 1 ; Ward's Automotive Yearbook. 1992; 
Ward's Automotive Reports, various issues. 

U.S. Vehicle Exports 

Automotive exports to Japan face relatively few formal, but numerous quasi- 

formal and informal, trade barriers. Establishing dealer networks is extremely expensive, 

and access to the existing Japanese nameplate dealers is virtually impossible. 

Homologation costs are high, partly because of particular product standards and partly 



due to enforced product quality standards.9 Many observers believe that imports face 

more severe hurdles in the shaken system of periodic inspections. In any case, the 

Japanese market is quite expensive and difficult to penetrate, compared with other major 

automotive markets.10 

In fact, Japan stands out in comparison with other major producing nations more 

for its low levels of imports than for its high levels of exports. While the import share of 

the Japanese market has grown substantially over the past few years, it still totals less 

than 5 percent. Nevertheless, we expect this growth to continue and perhaps accelerate, 

as the pressures upon Japan to open the second largest automotive market in the world 

persist. The Japanese government and industry are in a position to relax some of these 

nontariff, informal barriers to the Japanese market, and we think it is likely that they will. 

Import share of the Japanese market may reach as much as 8 percent by 1996. 

Import share growth in Japan should benefit U.S. exports for two reasons. First, 

many of the vehicles in Japan's current import fleet, perhaps especially the European 

luxury cars, are probably nearing some natural market limit. As the import fleet shifts 

downmarket, the United States should benefit because the Big Three can seek sales across 

a broader range of vehicle offerings. Second, Japan's automotive trade friction is largely 

centered on the relationship with the United States, since that remains its largest 

automotive trading relationship. Therefore we expect market-opening moves that assist 

U.S. exports will receive some priority. 

The U.S. industry may have some advantages over European competitors in 

seeking Japanese sales, even though the European companies are generally more 

experienced in exporting. The Big Three manufacturers may secure additional sales 

points through their Japanese affiliates, as Ford has recently negotiated. The broad 

product offerings of the Big Three may make them attractive partners for some Japanese 

manufacturers, as exemplified in the agreement for Honda to retail Chrysler Jeeps in 

Japan. The Big Three have the added political incentive of making visible attempts to 

gain access to Japan's market, to rebut the charge that low U.S. exports simply reflect a 

lack of effort on their part. 

9~omologat ion costs are [hose incurred to l d e  a product su~tahle lo a market's particular regulatory and consumer 
demands. 
~ O U M T R I  Report 92-3, a. pp. 147-156. 



The Japanese subsidiaries in the United States have access to their parent 

distribution networks, providing them excellent market access. Since some vehicles will 

be produced only in the United States, transplants will pursue some exports to support 

product offerings in Japan. We also expect some symbolic exports by the transplants, to 

demonstrate that the Japanese market is indeed open to imports from the United States. 

The growth rate of U.S. vehicle exports to Japan since 1985 has been impressive, 

as these exports have grown from some 1400 to almost 41,000. However, their total 

value is still well below $1 billion, and the costs of entry may continue to discourage 

pursuit of sales in Japan. Nevertheless, we expect on the order of 100,000 vehicle exports 

to Japan by 1996, as both the transplant manufacturers and the Big Three more 

aggressively pursue this market. Most of these exports will be passenger cars, although 

we expect some of the more upscale sportslutility vehicles may also be candidates for 

export. 

The 1992 Case 

Before examining these scenarios in greater detail, we present the 1992 market 

results, and provide some discussion of background developments pertinent to our 

analyses. Table 7 displays some statistics on the 1992 vehicle market and trade year. The 

year saw 8.3 million passenger vehicles and 4.6 million light trucks (including vans, 

trucks, and sports/utility vehicles). Light trucks continued to increase their share of the 

market, moving from 33 percent of the market in 1990 to nearly 36 percent in 1992. The 

1992 market was one million vehicles smaller than 1990's, but the sales of light trucks 

were about the same each year, as virtually the entire decrease was in the passenger car 

segment. The 1992 passenger car market comprised three broad segments: small cars at 

33 percent of the total, intermediates at 45 percent and large/luxury cars at 22 percent." 

The 1992 market witnessed some shift in passenger car composition compared to 1990, 

as 2 percent of sales shifted from the small to the intermediate segment. 

l ~ i f f e r i n g  segmenlauons of the market exist. reflecung weight wheelbase, interior space, price, engine size, etc. and 
combinauons thereof. We collapsed the segmentation scheme of Ward's Automotiv~ Reports to the three categories 
(roughly small, middle, and large/luxury). This segmentation emphasizes price and size, and permits the most direct 
conversion to the engine-based categones used in trade data. Examples would be Ford Escort and Tempo (small), Ford 
Taurus (intermediate). and L~ncoln Continental (largetluxury). Our first forecasl re. ;il on a four-way segmentation of 
the vehicle market. We have reduced this to three-way LO permit more ready transfer between these automotive market 
categones and the three-way classification approach relied upon for trade data. 



Japanese imports, including captives retailed by the Big Three, captured some 1.5 

million sales, or 17.2 percent of the passenger car market, while Japanese production 

facilities in the United States accounted for another 1.5 million sales, again including 

captive vehicles. Thus, Japanese manufacturers' combined sales of U.S. and Japanese 

produced passenger cars reached about 3.0 million, or 34 percent of the passenger car 

market, up about seven points since 1988, although down from 1991. Japanese shares 

were roughly 48 percent in small cars, 37 percent in intermediates, and 14 percent in 

largelluxury passenger cars. Japanese imports were predominantly small (52 percent), 

while 30 percent were intermediates, and 18 percent in the largelluxury segment. All 

U.S. production by Japanese manufacturers was in the small (36 percent) or intermediate 

(64 percent) market segments. 

Table 7 
1992 U.S. Sales of Japanese Vehicles 

(Units in Thousands) 

Passenger Car Market 

Two aspects of changes in Japanese vehicle sourcing merit comment. First, the 

Japanese share of the largelluxury market has almost tripled in the past four years, 

moving from 5 percent to nearly 15 percent This vehicle category is extremely important 

for the trade deficit because these passenger cars have high customs values. While the 

Segment 
Small 
Inter- 
mediate 
Large1 
Luxury 
Total 

U.S. 
Segment 

Mix 
(percent) 
33% 
45 

22 

100% 

Light Truck Market 

Japanese 
Imports 
(units) 

780 
450 

270 

1,500 

Japanese 
Imports 

Segment (units) 
Pick up 188 
Trucks 
SUVNan 20 1 
Total 389 

Japanese 
Transplant 

(units) 
540 
960 

0 

1,500 

Japanese 
Transplant 

(units) 
21 1 

45 
256 

Total 
Japanese 

Sales 
(units) 
1,320 
1,410 

270 

3,000 

Total 
Japanese 

Sales 
(units) 

399 

246 
645 

Japanese 
Segment 

Share 
(percent) 

14.7% 
I 

Japanese 
Segment 

Share 
(percent) 
47.5% 
37.3 

14.4 

- 

Total 
Japanese 
Sales Mix 
(percent) 

44.0% 
47.0 

9.0 

100% 

Japanese 
Import 

Sales Mix 
(percent) 
52.0% 
30.0 

18.0 

100% 



Japanese manufacturers decreased their unit passenger car imports about 12 percent from 

1990 to 1992 (from 1.7 to 1.5 million), they increased these high-value imports about 37 

percent (from just under 200,000 to 270,000), raising this segment's share of Japanese 

imported cars from 11 percent to 18 percent. This has protected the Japanese industry's 

revenue flow from the United States to a certain extent, and prevented the dollar value of 

the bilateral vehicle deficit from falling proportionally to the decrease in import vehicles. 

Second, New Entrant production has substantially moved upmarket as well, with small 

vehicles accounting for 57 percent of production in 1990, and 36 percent in 1992. 

U.S. light truck sales included 374,000 Japanese imports (for just over 8 percent 

market share) and an additional 308,000 (nearly 7 percent) U.S.-produced Japanese 

nameplates, reaching a total Japanese manufacturer share of just under 15 percent, down 

about 1.5 points since 1990.12 

As discussed above, we forecast 1996 values through a combination of regression 

and accounting models. For vehicles, we project values by converting sales figures for 

passenger vehicles, sport/utilities, and vans to engine size categories, then associating 

unit customs values (provided by ITC) with the predicted number of units derived from 

the automotive scenarios. As displayed in Table 8, when these combined techniques are 

applied to "forecast" the 1992 vehicle trade deficit, the results are satisfactory, falling 

within 7 percent of the actual figures for 1992.13 These results provide some confidence 

i n  the usefulness of the overall method. 

12wc  exclude the Maula Navajo, produced by Ford, from this calculation for the same reason that we include captive 
passenger cars manufactured by Japanese companles, hut retailed by the Big Three: production share of sales is more 
dlreclly related to the bilateral deficit, in both vehicles and parts, than is nameplate market share. We include the 
Mercury V~llager and Nlssan Quest because of then high import conlent. 

I3wc  cxclude roughly 5200 mill~on dollars of the total automotive trade deficit in 1992 from scenario consideration 
111s IS for a calcgory of non-passenger, non-tariff veh~cles that are not part of the light vehicle market as we define it. 
Bccause of thia. our total vehicle deficit In Table 8 IS 520.4 million, rather than the full $20.6 shown in Figure 3. 



1996 Forecast Scenarios 

Table 8 
1992 U.S.-Japan Vehicle Deficit 

OSAT Model Trade Case 

U.S. Import of Japanese Vehicles 

The key factors for predicting the vehicle trade deficit are the size of the market, 

Japanese imports' market share, vehicle exports to Japan from the United States, and the 

value of traded vehicles. The key market factor for projecting the parts deficit is the total 

number of Japanese vehicles produced here, and the domesticloffshore parts sourcing for 

those vehicles. This section covers the 1996 market projections for both types of 

vehicles, although the tying of domestically produced vehicles to the parts trade deficit is 

covered in Section VI. 

Our 1996 scenarios reflect both fixed and varying assumptions. First, all the 

scenarios reflect the assumption that light truck (pick ups, vans, and sports utility 

vehicles) share of the market increases slightly, from 1992's 36 percent to 37 percent.14 

This is consistent with our own expectations and those expressed by our Big Three 

respondents, and reflects the continuing share growth of that type of vehicle. Whether 

driven by image, value, or life-style factors, this segment has seen steady growth for 

some years now, and that growth seems likely to continue. 

Category 
4 cylinder 

6 cylinder 

8 cylinder 

Truck 
Total 

" h i s  may prove conservative, since light trucks captured 40% of the U.S. market in the first half of 1993. 

43 

Units 
(in thousands) 

1,168 

466 

68 

188 
1,874 

Customs Value 
1992 average 

$9,363 

17,563 

29,914 

7,230 
- 

Exports of U.S. 40,8 16 
Vehicles to Japan 

1992 Model 
Billions of Dollars 

$ 10.934 

8.180 

2.019 

1.359 
$22.492 

Billions 1992 of Actual Dollars 

$ 10.41 1 

8 8.502 

0.943 

1.230 
2 1.086 

$17,064 

U.S.- Japan Vehicle Deficit 

$0.696 $0.696 

$21.796 $ 20.390 



Second, we assume that sales of Japanese-produced passenger cars and light 

trucks will be sourced 55 percent in the United States and 45 percent in Japan. This 

reflects our own and the Big Three respondents' belief that the economics of production 

and the preferences of the major Japanese manufacturers will result in the crossover to 

preponderant sourcing from North American facilities. 

Our past trade projections each included a fixed assumption about the size of the 

U.S. automotive market in the forecast year, reflecting macroeconomic assumptions 

about the state of the economy and a consensus of industry experts. We assumed a 

market of 16 million light vehicles for each of our prior forecasts. However, the lateness 

and length of the recent recession, combined with a weak recovery to date, make it 

unlikely that we will reach that large a market in either 1993 or 1994. Consequently, for 

the current forecast, we elected to develop two scenarios of market size. The first, based 

upon our interviews with the Big Three, is again a strong 16 million, reflecting a belief 

that the economy will strengthen and that at least some of the low sales of recent years 

have created pent-up demand, yielding a strong sales year by 1996. The second scenario 

calls for 15 million total sales, or an average market. This scenario is consistent with an 

earlier economic recovery and a strong market earlier than 1996, or with a continuing 

weaker market, reflecting concerns for demographic shifts and persistent weakness in 

personal income growth. 

We think that a strong market will somewhat alter the segmentation of passenger 

vehicles sold, such that about 1 percent of sales will move upward from entry-level small 

cars to intermediates, and about 1 percent of intermediate sales will move upscale to 

large/luxury cars. In the average market, segmentation is 33 percent, 45 percent, and 22 

percent, the same as in 1992. The relatively stable segmentation of passenger vehicles 

reflects the assumption that CAFE standards will not rise excessively by 1996, and that 

there will not be sharp increases in the price of fuel. 

We also developed scenarios that reflect different assumptions about Japanese- 

produced vehicles' market share. The first calls for the Japanese-produced share to 

remain stable, at its 1992 level of 28 percent of the total vehicle market. This scenario is 

consistent with the expectation that Japanese-produced share loss thus far in 1993 is 

simply a temporary reversal, and that the Japanese manufacturers will emerge from their 

current adversity stronger and more competitive, retaking by 1996 any share losses they 



might suffer in the interim. This scenario expects the yenldollar exchange rate in 1996 to 

be about 117:1.15 Some of our Big Three respondents subscribed to this stable scenario. 

The second scenario calls for Japanese-produced share to decline 3.4 points, 

largely driven by the strengthening of the yen-to 110 per dollar- and the enhanced 

competitiveness of the Big Three. This declining share scenario is consistent with 

scenarios discussed by other Big Three respondents, although we set the Japanese share 

loss somewhat higher than they might. However, Japanese-produced share of light trucks 

actually increases slightly in the stable share scenario, moving from 1992's 14.7 percent 

to 16 percent. This reflects the larger share of light trucks in the overall market, stable 

Japanese car share, and our belief that Japanese manufacturers will compete more 

aggressively in this growing market. Similarly, Japanese light truck share falls 1.2 points 

in the declining share scenario, somewhat less than the overall 3.4 points. However, 

Japanese share of spodutilities and vans increases in both scenarios-just over 3 points 

in the stable share scenarios, and about 1.25 points in the declining share scenarios. 

We vary the level of U.S. vehicle exports somewhat between our stable-and 

declining share scenarios, based on the value of the yen. Thus we see 100,000 vehicle 

exports in our stable share scenario, but boost this to 120,000 in our declining share 

scenario, characterized by a stronger yen. The stronger yen, of course, lowers the yen 

price of U.S. goods and should make them more competitive. 

Our scenarios, then, call for two factors-market size and Japanese share-to 

vary. The market is set at either 16 (Strong) or 15 (Average) million vehicle sales, and 

Japanese share is set at either 1992 levels (Stable) or falls 3.4 points (Declining). These 

two factors yield four scenarios. Scenario I calls for a strong market, stable Japanese 

share; scenario I1 portrays an average market with Japanese share again stable; scenario 

111 describes a strong market, but one characterized by declining Japanese share; and 

scenario IV illustrates an average market and declining Japanese share. We turn now to 

consideration of the market scenarios and their trade implications. 

1 5 ~ h i s  assumes that the strengthening of the yen to the current level of roughly 110 to the dollar is a temporary 
fluctuation, and that the underlying trend will reassert itself. 

45 



L Strong Market. Stable Share Table 9 displays the 1996 U.S. vehicle market 

implied by scenario I.16 Total light vehicle sales reach 16 million, a near-record level, 

and Japanese share remains constant at its 1992 level of 28 percent. The 1996 strong 

passenger car market will reach 10.1 million units, with New Entrants taking 19.2 percent 

market share, and Japanese imports 15.8 percent, down less than a combined 1 percent 

from 1992 levels, but reflecting our assumption of higher transplant sourcing. Japanese 

segment share falls in small and intermediate vehicles, but increases in largelluxury. 

Total Japanese sales move upmarket, as the percentage of small passenger cars falls some 

seven points, while both intermediate and largelluxury increase. 

New Entrants capture 8.8 percent and Japanese imports 7.3 percent of the 5.9 

million light truck market, for a slightly increased 16 percent share. The portion of 

Japanese light truck sales that are sportlutilities rises from 38 percent to about 44 percent. 
- -- - 

161t is important to remember that the market tables for each of our senarios focus on the sales of Japanese-affiliated 
manufacturing. Hence they are not directly convertible to nameplate market share, because of captive sourcing. 
Moreover. the balance of sales 1s not all Big Three, hecause imports from other countries, such as Germany and South 
Korea. will also capture sales in the U.S. market. 

Table 9 
1996 U.S. Sales of Japanese Vehicles 

Scenario I: Strong Market, Stable Japanese Share 
(Units in Thousands) 

Passenger Car Market 

Segment 

U.S. 
Segment 

Mix 
(percent) 

Small ! 32% 

Japanese 
Imports 
(units) 

Inter- 
mediate 
Large/ 
Luxury 
Total 

Japanese 
Transplant 

(units) 
583 
637 

370 

1,590 

Total 
Japanese 

Sales 
(units) 

4 5 

2 3 

10090 

Light Truck Market 

737 
1,203 

0 

1,940 

1,320 
1,840 

370 

3,530 

Japanese 
Segment 

Share 
(percent) 

Segment 
Pick up 
Trucks 
SUVIVan 
Total 

41.0% 
40.5 

16.0 

- 

Total 
Japanese 

Sales 
(units) 

537 

413 
950 

Total 
Japanese 
Sales Mix 
(percent) 

Japanese 
Segment 

Share 
(percent) 

16.0% 

I 

Japanese Japanese 
Imparts Transplant 

Japanese 
Import 

Sales Mix 
(percent) 

37.4% 
52.1 

10.5 

100% 

(units) 
120 

3 10 
430 

36.7% 
40.1 

23.3 

100.1% 

(units) 
417 

103 
520 



Table 10 displays the vehicle trade estimates consistent with our strong market, 

stable-Japanese-vehicle-share scenario. In 1992 dollars, the value of Japanese vehicle 

imports rises nearly 24 percent above the 1992 level, to just over $26 billion. Unit 

imports also rise, but at a more modest pace of just under 8 percent The sharper rise in 

the value of exports is due to the upscaling of Japanese imports, as small, lower-value 

vehicles fall from 52 percent to just under 37 percent of imported Japanese passenger 

cars, and more expensive sportJutilities rise from about 50 percent to over 70 percent of 

light truck imports. The constant dollar value of U.S. exports and export units both 

increase by some 145 percent to $1.7 billion. We assume that the added exports of 

lower-value passenger cars are compensated by increased exports of higher value 

sportlutilities, so that the export mix does not change. 

The total vehicle deficit is $24.338 billion constant dollars, up some 19 percent in 

a market that rises 25 percent in unit sales. Exports are critical to restraining this deficit, 

as Japanese dollar value-but not unit-import growth is almost the same level as the 

unit market increase. The vehicle deficit reaches $26.817 billion 1996 dollars, taking into 

account the value of the yen, for an increase of over 31 percent. 

Table 10 
1996 U.S.-Japan Vehicle Deficit 

Scenario I: Strong Market, Stable Japanese Share 
Model Trade Case 

U.S. Import of Japanese Vehicles 

Category 
4 cylinder 

6 cylinder 

8 cylinder 

Truck 
Total 

Units 
(in thousands) 

1.138 

669 

93 

120 
2,02 1 

Exports of U.S. 100,OOO 
Vehicles to Japan 

Customs Value 
1992 average 

$9,363 

17.563 

29.9 14 

7,230 
- 

$17,064 

lgg2 
Billions of Dollars 

$ 10.656 

11.752 

2.767 

0.869 
$26.044 

US.-Japan Vehicle Deficit 

1996 Current 
Billions of Dollars 

$ 11.771 

12.98 1 

3.056 

0.960 
$ 28.769 

$ 1.706 $ 1.952 

$24.338 $26,817 



11. Average Market. Stable Share Table 11 presents the 1996 U.S. vehicle market 

implied by Scenario 11. Total light vehicle sales reach 15 million-a decent, but not 

great year-and Japanese share remains constant at its 1992 level of 28 percent. The 

1996 average passenger car market is 9.45 million units, with New Entrants taking 19.3 

percent market share, and Japanese imports 15.7 percent, down less than 1 percent from 

1992 levels. Japanese segment share decreases in small and intermediate vehicles and 

increases in largelluxury are somewhat smaller than in Scenario I. Total Japanese sales 

move upmarket, as the percentage of small passenger cars falls, while both intermediate 

and large/luxury increases, again somewhat less than in Scenario I. 

New Entrants capture 8.8 percent, and Japanese imports 7.2 percent, of the 5.55 

million light truck market, for a slightly increased 16 percent share. The portion of 

Japanese light truck sales that are sportlutilities rises from 38 percent to about 44 percent. 

Table 11 
1996 U.S. Sales of Japanese Vehicles 

Scenario 11: Average Market, Stable Japanese Share 
(Units in Thousands) 

Passenger Car Market 

Scpment 
Small 

Japanese 
Imports 
(units) 

558 
6 12 

3 10 

1,480 

U.S. 
Segment 

Mix 
(percent) 
33'2 

Light Truck Market 

Japanese 
Transplant 

(units) 
692 

1,128 

0 

Inter- ! 45 mediate 
Large/ 
Luxury 
Tohi 

Segment 
Pick up 
Trucks 
SUVIVar, 
Total 

Tota. 
Japanese 

Sales 
(units) 
1,250 
1,740 

310 A 3 - 7 

1(X)% 

Japanese 
Transplant 

(un i t s )  
393 

9 7 

Japanese 
Imports 
( u n ~ t s )  

109 

29 1 
400 

1.820 1 3,300 

Japanese 
Segment 

Share 
(percent) 
40.090 
41.0 

15.0 

Total 1 Jal anese 
Japanese Segment 

Sales Share 

- 

(un~ts) 
502 

389 
490 I 890 

Total 
Japanese 
Sales Mix 
(percent) 

37.9% 
52.7 

I 
9.4 

(percent) 

16.O% 

Japanese 
Import 

Sales Mix 
(percent) 
37.7% 
41.3 

2 1 .0 

100% 100% 



Table 12 displays the vehicle trade estimates derived from our average market, 

stable-Japanese-vehicle-share scenario. In 1992 dollars, the value of Japanese vehicle 

imports rises some 13 percent. to just under $24 billion. Unit imports increase, but only 

by 7,000 vehicles. The rise in the value of imports is due to the upscaling of Japanese 

vehicles, as in Scenario I. The value of U.S. exports and export units both increase by 

some 145 percent to $1.7 billion, under our stable share exchange rate assumption. 

The total vehicle deficit is $22.212 billion constant dollars, up some 9 percent in a 

market that rises just over 17 percent in unit sales. The deficit increases to $24.468 

billion 1996 dollars, taking into account the value of the yen, for an increase of 20 

percent. 

Table 12 
1996 U.S.-Japan Vehicle Deficit 

Scenario 11: Average Market, Stable Japanese Share 
Model Trade Case 

U.S. Import of Japanese Vehicles 

Category 
4 cylinder 

6 cylinder 

8 cylinder 

Truck 
Total 

Units 
(in thousands) 

1,090 

604 

78 

109 
1,881 

Exports of U.S. 100,000 
Vehicles to Japan 

1996 Current 
Billions of Dollars 

$ 11.273 

11.716 

2.561 

0.87 1 
$ 26.420 

Customs Value 
1992 average 

$9,363 

17,563 

29,9 14 

7,230 
- 

$17,064 

1992 Constant 
Billions of Dollars 

$ 10.205 

10.607 

2.3 18 

0.788 
$ 23.918 

U.S.-Japan Vehicle Deficit 

$ 1.706 $ 1.952 

$22.212 $ 24.468 



III. S t ron  Market. Declinine Share Table 13 displays the 1996 U.S. vehicle 

market implied by Scenario 111. Total light vehicle sales again reach a strong 16 million, 

but Japanese share falls below its 1992 level to 24.6 percent. The 1996 strong passenger 

car market will reach 10.1 million units, and New Entrants will capture 17 percent market 

share, rather than the 19 percent of our stable share scenarios. Japanese passenger car 

imports take 13.8 percent, or two points less than in our stable share scenarios. Japanese 

segment share falls about 13 points in small vehicles, and less than half a point in 

intermediate and largelluxury. Total Japanese sales still move upmarket, as the 

percentage of small passenger cars falls, while both intermediate and largelluxury 

increases. 

New Entrants capture 7.5 percent, and Japanese imports 6.1 percent, of the 5.9 

million light truck market, for a loss of just over one point of market share to 13.5 

percent. However, the portion of Japanese truck sales that is sport.utilities still rises from 

38 percent to about 44 percent. 

Table 13 
1996 U.S. Sales of Japanese Vehicles 

Scenario III: Strong Market, Declining Japanese Share 
(units in thousands) 

Passenger Car Market 

Segment 
Small 
Inter- 
mediate 
Large1 
Luxury 
Toul 

U.S. 1 
Segment Japanese 

Light Truck Market 

Japanese 
Transplant 

(units) 
654 

1,066 

0 

1,720 

Mix 
(percent) 
32% 
45 

2 3 

100% 

Imports 
(units) 

456 
614 

320 

1,390 

Segment 
Pick up 
Trucks 
SUV/Van 
Total 

Total 
Japanese 

Sales 
(units) 
1,110 
1,680 

320 

3,110 

Japanese 
Transplant 

(units) 
35 1 

89 
340 

Japanese 
Imports 
(units) 

95 

265 
360 

Japanese 
Segment 

Share 
(percent) 
34.5% 
37.0 

14.0 

- 

Total 
Japanese 

Sales 
(units) 

446 

354 
800 

Japanese 
Segment 

Share 
(percent) 

13.5% 

Total 
Japanese 
Sales Mix 
(percent) 

35.7% 
54.0 

10.3 

100% 

Japanese 
Import 

Sales Mix 
(percent) 

32.8% 
44.2 

23.0 

100% 



Table 14 displays the vehicle trade estimates for our strong market, declining- 

Japanese-vehicle-share scenario. In 1992 dollars, the value of Japanese vehicle imports 

rises 7.6 percent above the 1992 level, to under $23 billion. Unit imports fall just over 

6.5 percent. The rise in the value of exports combined with a unit import decline is due 

to an even sharper upscaling of Japanese imports, compared to 1992. Small, lower value 

vehicles fall from 52 percent to just under 33 percent of Japanese passenger cars, and 

more expensive sport/utilities rise from about 50 percent to about 74 percent of light 

truck imports. The constant-dollar value of U.S. exports and export units both increase 

by nearly 200 percent to $2 billion. Again, we assume that the added exports of lower- 

value passenger cars is compensated by increased exports of higher-value sportlutilities, 

so that the mix does not change. 

The total vehicle deficit is $20.640 billion constant dollars, up just over 1 percent 

in a market that rises 25 percent in unit sales. Exports are less critical to restraining this 

deficit, as Japanese dollar-value import growth is well below the level of unit market 

increase. The deficit reaches $23.741 billion 1996 dollars, taking into account the value 

of the yen, for an increase of some 16 percent. 

Table 14 
1996 U.S.-Japan Vehicle Deficit 

Scenario In: Strong Market, Declining Japanese Share 
Trade Case 

U.S. Import of Japanese Vehicles 

Category 
4 cylinder 

6 cylinder 

8 cyl~ndcr 

Truck 
Total 

Customs Value 
1992 average 

$9,363 

17,563 

29,9 14 

7.230 
- 

Units 
(in thousands) 

983 

593 

80 

95 
1,750 

Export$ of U.S. 120,000 
Vchicles to Japan 

1992 Constant 
Billions of Dollars 

$9.203 

10.408 

2.393 

0.683 
$22.687 

1996 Current 
Billions of Dollars 

$ 10.580 

1 1.966 

2.75 1 

0.786 
$ 26.084 

$17,064 

U.S.-Japan Vehicle Deficit $20.640 $23.741 - 

$ 2.048 $ 2.343 



JV. Average Market. Declining Sharg Table 15 displays the 1996 U.S. vehicle 

market implied by Scenario IV. Total light vehicle sales are 15 million, but Japanese 

share falls below its 1992 level to 24.6 percent The 1996 passenger car market generates 

9.45 million unit sales, and New Entrants capture 17.0 percent market share, two points 

below our stable share scenarios. Japanese passenger car imports take 14 percent, nearly 

two points l e s~  fhan in our stable share scenarios Japanese segment share falls 12 points 

in small vehicles, about one point in intermediates and less than half a point in 

largelluxury. Total Japanese sales still move upmarket, as the percentage of small 

passenger cars falls, while both intermediate and large/luxury increases. 

New Entrants capture 7.4 percent, and Japanese imports 6.1 percent, of the 5.55 

million light truck market, as in the strong market, declining share scenario for a loss of 

just over one point of market share. However, the portion of Japanese truck sales that is 

sportlutilities again rises from 38 percent to about 44 percent. 

Table 15 
1996 U.S. Sales of Japanese Vehicles 

Scenario IV: Average Market, Declining Japanese Share 
(units in thousands) 

Passenger Car Market 

Segment 
Small 
Inter- 
mediate 
Largel 
Luxury 
Total 

Total 
Japanese 

Sales 
(units) 
1.1 10 
1,530 

290 

U.S. 
Segment 

Mix 
(percent) 
33% 
45 

22 

100% 

Light Truck Market 

Japanese 
Segment 

Share 
(percent) 
35.5% 
36.0 

14.0 

2,930 1 - 

Japanese 
Imports 
(units) 

498 
532 

290 

, 1.320 

Japanese 
Segment 

Share 
(percent) 

13.5% 

Total 
Japanese 
Sales Mix 
(percent) 

37.9% 
52.2 

9.9 

Japanese 
Transplant 

(units) 
612 
998 

0 

1,610 

Segment 
Pick up 
Trucks 
SUVIVan 
Total 

Japanese 
Import 

Sales Mix 
(percent) 
37.7% 
40.3 

22.0 

10070 

Japanese 
Transplant 

(un~ts) 
327 

83 
410 

Japanese 
Imports 
(units) 

90 

250 
340 

100% 

Total 
Japanese 

Sales 
(units) 

417 

333 
750 



Table 16 displays the vehicle trade estimates derived from our average market, 

declining-Japanese-vehicle-share scenario. The value of Japanese vehicle imports rises 

less than 1 percent above the 1992 level, to just over $21 billion 1992 dollars. Unit 

imports fall more than 11 percent. Again, the upscaling of Japanese imports and a 

stronger yen maintain the dollar value of vehicle imports in the face of the unit decline. 

The constant dollar value of U.S. exports and export units both increase by nearly 200 

percent to $2 billion. 

The total vehicle deficit is $19.202 billion constant dollars, down nearly 6 percent 

in a market that is about 17 percent larger in unit sales. Exports are less critical to 

restraining this deficit, as Japanese dollar value import growth is well below the level of 

unit market increase. The deficit reaches $22.088 billion 1996 dollars, taking into 

account the value of the yen, for an increase of some 8 percent. 

Table 16 
1996 U.S.-Japan Vehicle Deficit 

Scenario IV: Average Market, Declining Japanese Share 
Model Trade Case 

U.S. Import of Japanese Vehicles 

Category 
4 cylinder 

6 cylinder 

8 cylinder 

Truck 
Total 

Units 
(in thousands) 

959 

538 

73 

90 
1.66 1 

Exports of U.S. 120,(KK) 
Vehicles to Japan 

Customs Value 
1992 average 

$9,363 

17,563 

29,9 14 

7,230 
- 

$17,064 

1992 Constant 
Billions of Dollars 

$8.984 

9.445 

2.169 

0.653 
$ 21.250 

U.S.-Japan Vehicle Deficit 

1996 Current 
Billions of Dollacz 

$ 10.329 

10.859 

2.493 

0.750 
$ 24.431 

$2.048 $ 2.343 

$19.202 $ 22.088 



Summary Table 17 summarizes the vehicle trade deficits implied by our four 

scenarios. These deficits, measured in constant 1992 dollars, range from $19.2 billion to 

$24.3 billion. This is a wide range, but no larger than the actual range of the vehicle 

deficit between 1985 and 1992. We are reasonably confident that these estimates place 

likely boundaries on the 1996 bilateral vehicle deficit. 

An average 1996 vehicle market, characterized by declining Japanese-affiliated 

vehicle share, yields our smallest deficit, a 1992 dollar decrease of nearly 6 percent. 

However, if the market achieves a strong 16 million unit sales, and Japanese share 

remains at its 1992 level of 28 percent, we expect the deficit to increase by just over 19 

percent. Our mixed scenarios predict deficits that fall between these two extremes, with 

the average market, stable share scenario anticipating $22.2 billion, and our strong 

market, declining share scenario expecting $20.6 billion. 

Table 17 
Scenarios of the U.S. Market: Four 1996 Vehicle Deficits 

(in billions of 1992 dollars, 
1996 dollars in parentheses) 

While it appears that market share has a larger effect on the deficit than market 

size, this is in fact the result of the ranges we elected to examine. Thus our market 

sizes-16 and 15 million-differ by less than 7 percent, while our Japanese share 

variable-28 percent and 24.6 percent- varies by about twice as much, at nearly 14 

percent. Moreover, the assumption about the value of the yen boosts exports in the 

declining share scenario as well. Hence, the deficit differences are larger comparing our 

market share scenarios than they are comparing our market-size scenarios. In reality, of 
course, decreased Japanese vehicle imports and increased U.S. vehicle exports lower the 

deficit, whether they come about through enhanced competitive performance by the Big 

Three or smaller markets. 

Japanese Produced 
Share 
28.0% 
24.6% 

Market Size 
Strong 

( 1 61000,000) 
24.338 (26.817) 
20.640 (23.741) 

Average 
(1 ~ , ~ , O O o >  

22.212 (24.468) 
19.202 (22.088) 



We note that all our vehicle scenarios assume passenger vehicle unit imports that 

fall well within the current VER of the Japanese government. While a more restrictive 

VER might lower the vehicle deficit, we think it unlikely that one will be imposed. The 

current limit seems to offer the Japanese manufacturers reasonable strategic options, 

while a more restrictive ceiling might create difficulties in its allocation among the 

producers. 

What other factors might affect the level of the 1996 bilateral vehicle trade 

deficit? Our scenarios all assume that Japanese vehicle sales reach the crossover point, 

and are sourced 55 percent from U.S. assembly. If that proportion increases beyond 55 

percent, the vehicle deficit would be reduced further in any of our four scenarios.17 The 

control of such sourcing decisions lies in the Japanese manufacturers, albeit constrained 

by the market success of particular vehicles and the product allocation decisions of an 

earlier time. We lacked the time and the resources to expand our scenarios to examine 

variations in this pattern, but it represents a critical influence upon the likely deficit, and 

one well worth research and analysis effort. 

These scenarios portray specific point estimates of market size and Japanese- 

affiliated market share. They are built upon a fabric of assumptions about the market, its 

segmentation, the performance of Japanese vehicles across those segments, and the 

sourcing decisions of the Japanese manufacturers. Our estimates of the 1996 dollar 

values of vehicle imports reflect a series of further assumptions about inflation and the 

exchange rate. We very much doubt that any one of these four scenarios and its 

supporting assumptions will in fact turn out to be exactly on target. There is simply too 

much room for error.18 

Nevertheless, we think these estimates of the likely 1996 vehicle deficit are 

worthwhile, both because they portray possible futures, and because the underlying 

analysis suggests the factors that are important in deficit reduction. We turn now to 

examine the likely 1996 parts deficit, the other major component of the total bilateral 

automotive deficit. 

"TO be sure. some of the value of the decreased vehicle imports would shift to the parts deficit, so the total automotive 
trade deficit would no1 decrease as much as the vehicle deficit. 
1 8 ~ o r  example, Japanese share loss through the first half of 1993 already makes some observers feel that our 
assumption of Japanese share loss of 3.4 points may be conservative. 





VI. Trade in Parts and Components 

Parts trade with Japan has accounted for over 85 percent of the growth in the bilateral 

automotive deficit from 1985 to 1992. While the vehicle deficit is now some 5 percent higher, 

the parts deficit has risen nearly 240 percent over that period, and parts trade now accounts for 

about 35 percent of the total bilateral automotive deficit. Accurate analysis and projection of the 

bilateral automotive deficit more and more depends on the appropriate analysis of its parts trade 

element. 

This chapter reviews recent developments that may affect parts trade, reports the results 

of a series of statistical analyses of parts import data using two alternative methods, and finally 

presents a forecast of U.S.-Japan automotive parts trade through 1996. 

Recent Developments 

Automotive parts trade between the United States and Japan may have reached a turning 

point in the early 1990s. Japanese parts exports to the United States totaled $1.3 billion in 1980, 

grew to $4.6 billion in 1985, and peaked in 1992 at $1 1.9 billion. Yet this recent peak represents 

an increase of just $300 million-less than 3 percent over 1989, the previous high for Japanese 

parts exports. On the other side of the ledger, U.S. parts exports to Japan totaled only $97 
million in 1980, reached $203 million in 1985, and also peaked in 1992 at $924 million. The 

U.S. parts exports total for 1992 is just about $90 million above the previous high of $835 

million in 1991, an increase of nearly 11 percent. Thus, while exports of U.S. parts to Japan 

grew at a healthy rate in 1985-1992, the rate of growth has slowed in recent years, as illustrated 

i n  Figure 7. The current level of U.S. parts exports is still small, particularly when measured in 

terns of the share U.S. exports take of the Japanese automotive parts market, the largest in the 

world. 

There have been four important developments in the past few years that have probably 

influenced the reponed levels of Japanese parts exports to the United States. First, there was a 

significant change i n  how the U.S. government categorizes and measures parts trade. Starting in 

January, 1989, the U.S. Department of Commerce began to code customs information on imports 

and exports using harmonized codes instead of the old codes that were based on the Tariff 

Schcdule of the United States (TSUSA). This revision brought U.S. trade data into line with a 

widely used, international coding system, thus enhancing the comparability of U.S. data. 



Moreover, both harmonization of the parts categories included in the automotive list and the 

revised customs procedures associated with its introduction probably increased the accuracy of 

the automotive import data. However, it also probably resulted in increased reported levels of 

parts imports, both because of the expanded categories and the more accurate recording of data. 

Figure 7 
U.S.-Japan Automotive Parts Trade 

Exports and Imports 
1985-1992 

Exports of Imports of 
Parts to Japan Parts from Japan 

Source: U.S. International Trade Commision 

At the same time, customs altered the method of valuing imports to exclude the costs of 

transportation and insurance. This change would lower the reported level of parts imports 

because of the restricted basis for calculating their value, offsetting the increases fostered by the 

expanded categorization of parts imports. It is difficult to estimate the combined effects of these 

upward and downward revisions in the value of automotive parts and components upon the 

recorded level of imports, and thus the parts deficit. In any case, the basis and nature of the 

measurement of trade flows changed after December, 1988. Whatever the merits of the changes, 

pre-harmonized parts trade data may not be comparable with post-harmonized data for analysis 



purposes. Trends and patterns may differ between the two periods simply due to these changes 

in the coding system. 

Second, U.S. automotive sales began to decline in the fall of 1990, resulting in low sales 

levels for both 1991 and 1992. The effect of the auto recession may have affected parts imports 

from Japan in the three major areas of parts demand: transplant demand, Japanese aftermarket 

demand, and captive-import-parts demand, or "Big Three demand." Growth in transplant 

production slowed in 199 1 - 1992, probably depressing demand for imported parts and 

components used in local U.S. vehicle assembly by Japanese manufacturers. Sales of Japanese- 

affiliated import and domestic new vehicles fell, and combined with deferred maintenance and 

repair, may have reduced overall demand for replacement parts for these vehicles. Finally, U.S. 

production by the Big Three also fell sharply during this period, and that may have also reduced 

the demand for imported Japanese parts during 1991-1992. 

Third, the competitive position of imported parts may have weakened during 1990- 1992, 

especially in terms of relative cost. As displayed in Figure 8, the yentdollar exchange rate fell 

from 145 to 127 yen to dollar in 1990-1992, strengthening the yen by some 14 percent against 

the dollar.? Moreover, this amplified an earlier increase in the yen's dollar value of some 64 

percent between 1985 and 1990, for a total increase of 87 percent. Such increases may well have 

influenced parts sourcing decisions in recent years, as Japanese auto producers may have reacted 

to the higher cost of imported Japanese parts by sourcing their parts purchases to other countries 

or to traditional U.S. producers. If such sourcing changes have not yet influenced the actual 

trade flows, they are likely to soon, reflecting the altered basic economic fundamentals of 

automotive parts production in Japan and the United States. After all, the weakened dollar has 

certainly played a major role in converting the 1989 worldwide--excluding Japan-U.S. 

automotive parts deficit of just under $10 billior! to a surplus of over $1 billion in 1992. 

IITC provides data "corrected" for this harmonization change. However, there are differences pre- and post-harmonization that 
yay  still be the result of this process. Some of these differences are discussed later in this section. 
-The 9 percent increase in the dollar value of parts imports from Japan from 1991 to 1992 may simply reflect such price 
increases, rather than signal a substantial change in the pattern of parts imports. 
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Figure 8 
YenlDollar Exchange Rate 

1985-1992 

Source: U.S. Federal Reserve Board 

Finally, recent developments in trade negotiations may also have played a role. The 

Japanese producers made a series of widely publicized U.S. parts buying announcements at the 

ilme of President Bush's trip to Tokyo in January, 1992. Although there is dispute as to whether 

these constitute promises or goals for 1994, and the degree that they are tied to increased 

transplant production, they are ambitious announcements, and may already be influencing 

transplant parts buying behavior. Japanese transplant assemblers may be sourcing from a i,irger 

number of U.S. traditional suppliers and increasing production at their US.-based transplant 

pans operations. Both of these developments could result in lower imports of parts from Japan. 

All of these reasons suggest that the imports of parts from Japan are falling, or soon will, 

while parts exports to Japan are likely to increase. This analysis suggests that we should expect 

some decline in the bilateral parts trade deficit by 1996. W e  now turn our attention to the 

important question of how large that decline might be. 



Forecasts 

This section presents a series of statistical analyses and forecasts of U.S.-Japan parts trade 

through 1996. We forecast Japanese automotive parts imports into the United States through the 

use of a special empirical model, but rely on two simpler forecast models to estimate U.S. 

exports of parts to Japan through 1996. The import and export forecasts are then combined to 

produce a forecast of the 1996 U.S.-Japan auto parts deficit. 

Our analysis of parts imports hews closely to the results of our data analysis, and thus 

reflects developments to date, rather than possible future changes. We do provide a discussion of 

the likely effects of a major increase in U.S. sourcing by Japanese transplant manufacturers. 

However, we incorporate two estimates of U.S. parts exports to Japan. One is a 

straightforward extrapolation of the current trend, and the other a speculative scenario that calls 

for a sharp increase in such exports. The current trend scenario is combined with our stable- 

Japanese-vehicle-share scenarios; the sharp-increase-parts-export scenario is combined with our 

declining-Japanese-affiliated-vehicle-share scenarios. The economic assumptions about the 

future value of the yen are consistent across the vehicle and part elements of these paired 

scenarios. The stable vehicle and trend parts-exports scenarios assume a 1996 yen that trades at 

117 to the dollar, while the declining-vehicle-share and sharply-increased-parts-exports scenarios 

anticipate a yen at 110 to the dollar. 

Three Investigations of U.S. -Japan Auto Parts Trade 

We assume that there are three primary sources of demand--or income variables-for 

Japanese imported parts. First, there is transplant demand for Japanese produced parts for 

installation in U.S.-assembled, Japanese-affiliated vehicles. Second, there is Japanese aftermarket 

demand, the demand for imported Japanese parts for the repair and servicing of the operating 

fleet of Japanese-affiliated vehicles in the United States. Third, there is "Big Three" or captive 

import demand for parts imported from Japan for installation on Big Three vehicles produced in 

the United States. To be sure, there are other sources of demand for Japanese imported parts, but 

these are minor. These might include parts re-exported from the United States to other countries 

for production or aftermarket purposes, and Japanese import aftermarket parts for components 

installed in vehicles manufactured by the Big Three. 



We performed two related empirical investigations of the patterns in Japanese auto parts 

imports to the United States. We also conducted a third analysis, a separate forecast for these 

parts imports into the United States through 1996. Three different statistical models underlie the 

analysis and forecast of Japanese imported parts through 1996. 

E x p l a n a t o ~  Model We developed an explanatory model to provide an estimate for the 

sources of demand and uses of imported Japanese automotive parts. However, this model is not 

a complete demand equation because it does not relate the quantity of automotive parts imports 

to the price of these parts. Estimation of such an equation is not possible because price and 

quantity data are not available. Nonetheless, the model incorporates the major factors 

determining the flow of imported auto parts and provides consistent trade coefficient estimates. 

These trade coefficients include such important policy parameters as the dollar level of import 

parts content contained in a transplant-assembled car or truck. We estimate the explanatory 

model so as to permit the determination of the change in this coefficient over time. 

Almost all of the explanatory factors in the model reflect the fact that parts imports are a 

derived demand. Thus, we incorporate the number of Japanese and Big Three vehicles produced 

in the United States, the yenldollar exchange rate, and leading indicators of automobile demand 

(such as the amount of outstanding automotive installment credit).3 

Dvnamic Adjustment Model We specified a dynamic model to identify the relationship 

between monthly changes in Japanese parts imports and short-term and long-term demand 

factors. This model compensates for any measurement error that may exist in the data and is 

independent of time and tariff schedules. One of the attractive features of this specification is its 

ability to reveal strategic interactions in the flow of parts imports. Thus i t  permits estimation of 

the relationship between monthly changes in parts imports and temporal shifts in transplant 

production. and the determination of both short- and long-term elasticities of selected demand 

factors. 

Forecast Model The results of the explanatory model determined the selection of 

variables incorporated in the forecast model. We relied on a state space approach to generate the 

f o r e c ~ t s . ~  Hence, the generated forecast depends on the state or level of the explanatory 

variables. 

3 ~ o r  more details on factors affecting automohile demand see Charles A. Luckett. "Recent Developments in Automobile 
Finance." Federal Reserve Bullet~n,  Vol. 72 No. 6, June 1986. 
4 ~ h i s  method is closely related to the vector autoregression approach. 



Analytic Variables 

All three models incorporate a subset of six factors, which account for over 90 percent of 

the variability in the value of automotive parts imported from Japan. These factors include 

transplant production, aftermarket demand, Big Three production, the capacity utilization rate of 

the automotive industry, the level of outstanding consumer automobile installment credit, and the 

yenldollar exchange rate. These are the economic fundamentals that drive the forecast. 

u a n e s e  Parts imp or^ We measure the dollar value of Japanese parts imports, our 

dependent variable, with data provided by the International Trade Commission. The series 

consists of 96 months of data, covering the period from January, 1985 to December, 1992. 

Monthly data provide a larger number of cases, permitting greater analytic precision compared 

with the smaller number of cases afforded by quarterly or annual data. This is the same series we 

analyzed in our 1991 report, but it is now augmented by an extra 27 cases. Figure 9 displays the 

monthly dollar values of these imports for the analysis period. 

Figure 9 reveals the important effect of the implementation of the harmonized tariff code 

on January 1, 1989. I t  does appear that this tariff code captures a wider range of automotive 

Figure 9 
Japanese Automotive Pans Imports 

1985- 1992 
1,200- 

n - 

200 . 

1985 1986 1987 1988 1989 1990 1991 1992 

Year 

Pre-Harmonized Tariff Code 
0 1 ; ; ; : : ; ; : ; ; ; : ; ; ;  

Post-Harmonized Tariff Code 
1 1 1 , 1 1 1 , 1 1 , ,  

1 1  1 . 1 1 1 . 1 , , , , , 1  



parts than the code used prior to 1989, indicated by the sudden sharp increase in imports 

coincident with its introduction. The net result is a virtual trade shock, as parts imports jump 

over 30 percent in just a few months, in spite of the exclusion of transport and insurance charges 

from the value of the imports after 1988. These changes may reflect the wider U.S. definition of 

automotive parts and the enhanced accuracy of its measurement of parts imported from Japan 

and elsewhere. 

Perhaps one of the most important implications of this change is the possibility of 

substantial differences in measurement error between pre- and post-harmonization periods. 

Figure 10 displays the variability in the 12-month rolling averages before and after 

harmonization.5 This comparison suggests that the volatility in monthly automotive parts 

imports decreased substantially in the post-harmonization period. This means that empirical 

models formulated for the pre-harmonization regime may differ from those formulated for the 

post-harmonization period and from those [hat span both periods. 

Figure 10 
Volatility of U.S. Automotive 

Pans Imports from Japan 
1985- 1992 

Pre-Harmonized Tariff Codes 

\I 

1085 1986 1987 1988 1989 1990 1991 1992 
Year 

Transplant Production We measure monthly transplant automotive pr ction in 

thousands of units, including i n  this category Big Three-Japanese joint-venture plants managed 

by the J a p a n e ~ e . ~  Figure 11 displays these data. Transplants are perhaps the most readily 

data-point for each month is the standard deviation for thal month combined with the previous 11  months. 
6 ~ a r i o u s  issues of Ward's A ~ ( ~ o ~ ~ I o ~ ~ Y L '  Rcpnns, 1985- 1993. 



identifiable source of direct demand for Japanese parts imports, but they are also an important 

source of indirect demand for such parts. They represent a direct demand since they use these 

parts for their U.S. vehicle production. In addition, they provide some level of indirect demand 

because they source many automotive parts to U.S.-based Japanese parts manufacturers, often 

themselves substantial importers of Japanese parts for use in parts and components they supply 

to the manufacturers. Transplant manufacturers also source from U.S. traditional suppliers, who, 

in turn, may import parts from Japan. By including transplant production in the model, we 

estimate the combined direct and indirect demand for Japanese parts imports. 

Figure 11 
Total Transplant Light Vehicle Production 

1985-1992 
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Danese Aftermarket Demand We estimate this demand factor by measuring the stock 

of Japanese passenger cars in the United States, relying on fleet data provided by R. L. Polk, and 

presented in Figure 12, below.7 This variable is measured in millions of units for analytic 

purposes. Since these data are only available in annual form, we converted them to monthly 

estimates through an interpolation procedure that maintains the informational integrity of the 

dam8 

Figure 12 
Japanese Affiliated Cars in Operation 

1985-1992 
35 - 

Year 

Bi r Three Production. We measure monthly Big Three automotive production in 

thousands of u n k Y  As is the case for transplants, the Big Three automobile manufacturers are a 

source of both direct and indirect demand for Japanese imported parts, since they use such parts 

for their own U.S. vehicle production. Their level of indirect demand is probably somewhat 

below transplant indirect demand because they source proportionately more of their parts from 

traditional U. S. suppliers who have lower imports of Japanese parts than U .S.-based Japanese 

'R.L. Polk & Co. Vehicles In Operation as of July 1, 1985- 199 1 : Import Passenger Cars. 
'in our 199 1 analysis, our interpolation weighted the monthly estimates hy the sales of Japanese vehicles, or fleet additions. For 
this analysis. we relied on an unwelghted "spllne" procedure. 
Q ~ a r l o u s  issues of Ward's Auromortvc Repons, 1985-1993. 
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suppliers. Big Three production captures both direct and indirect demand for Japanese parts 

imports, and is displayed in Figure 13. 

Figure 13 
Total Big Three Production 

1985-1 992 

Year 

Capacity Utilization Rates for Motor Vehicles and Parts This macroeconomic variable 

provides a measure of production activity in the U.S. motor vehicle industry, including parts 

manufacturing, and is presented in Figure 14.1° Generally, if capacity utilization in the 

automotive industry is high, the automotive market is brisk, and one can expect an increase in 

imports to meet increased demand. This variable provides an indirect measure of other sources of 

demand for parts imports beyond Big Three and transplant production. 

'%e Federal Reserve Board generates these rates, which we collected from the monthly Citibase series published by Citicorp. 
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Figure 14 
U.S. Capacity Utilization Rate; 

Motor Vehicle and Parts Manufacturers: 

Year 

Outstanding Consumer Automobile Installment Credit W e  measure this variable in 

billions of unadjusted dollars per month; the data are presented in Figure 15." One major 

indicator of the derived demand for imported automotive parts is the financial situation of 

automobile consumers. Thus, for instance, we expect the rate of increase in this variable to slow 

in a sluggish economy, as consumers resist adding to their debt burden. This variable serves as a 

proxy for both new and used car sales, reflecting both the derived demand for automotive parts 

and aftermarket effects. 

''This series is collected by the Bureau of Economic Analysis of the Department of Commerce, and was taken from Citibase 
data. 



figure 15 
Consumer Automobile Installment 

Credit Outstanding 
1985-1992 

Year 

Yenldollar Exchange Rate We measure this variable on a monthly average basis.'* 

Figure 16 displays the number of yen required to purchase one dollar during each month of the 

analysis period. The yen-dollar exchange rate directly affects the dollar value of imported 

Japanese automotive parts, and when the yen strengthens--or dollar weakens-the dollar price 

of Japanese imports rises. However, there may be other pass-through effects that influence the 

extent of the increase in the value of imports. Importers may choose to pass through to 

consumers only a portion of the dollar price increase induced by altered exchange rates, in order 

to preserve market share or to avoid alienating customers. How long importers can restrain 

dollar price increases depends on the slack the old exchange rate afforded them in terms of their 

basic production costs and required profit margins. The exchange rate may also serve as a proxy 

for thc rclarive price of imported versus domestic parts.'" 

Inspection of Figure 16 suggests that the yen was fairly stable in the post-harmonized 

regime and for much of the pre-harmonized period as well. Thus it is relatively flat for much of 

thc sample period. This lack of variability may mean that i t  is empirically less powerful than 

theory would expect in explaining the variability in automotive parts imports from Japan. 

12Th,s sen, was also taken from Citibase 
13~ederal Reserve Board. 



Figure 16 
Yen/Dollar Exchange Rate 

1985- 1992 

Pre-Harmonized Tariff Codes Post-Harmonized Tariff Codes 

Year 

However, Figure 17 indicates that the yen was much more volatile in the pre-harmonized 

period. This raises the possibility of differential measurement error, since some of this volatility 

may have increased such errors in the pre-harmonized tariff code period. This could occur 

because importers priced goods, stored them, and then imported them-resulting in dollar values 

reflecting earlier yen rates. So, too, in a period of volatility, customs checks on declared values 

might be based on dated and thus erroneous information on exchange rates. 

Figure 17 
YenlDollar Volatility 
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Analysis Results 

~ l a n a t o ~  Model In order to determine how U.S. imports of Japanese automotive parts 

are influenced by the set of explanatory variables, we performed a number of statistical 

evaluations of how well different models account for import data between 1985 and 1992. The 

general equation we evaluate is: 

Parts Imports = Bo + BlTransplant Productiont + BzAftermarkett + 
from Japan B3 Big Three Productiont + B4Yent.l+ Errort 

where the error term is idiosyncratic and due to measurement error or other random sources. 

All variables are considered for the same time period-indicated by the subscript "t"- 

except for the exchange rate. We enter the value of the exchange rate for the prior month, 

denoted by the subscript "t-1." This procedure recognizes that there is a time lag between the 

decision to import (reflecting a current exchange rate) and the actual importing of parts (perhaps 

reflecting a different exchange rate), and that there are frequent delays in recording. 

Approximately 83 percent of the variation in imports is explained by transplant 

production and the nominal yeddollar exchange rate for the prior period.14 However, neither the 

aftermarket (measured by the level of Japanese automobile stock) nor Big Three production are 

reliably related to the level of imports of Japanese automotive parts.15 In fact, levels of transplant 

production explain 77 percent of the variation in the value of imports, while the yenldollar 

exchange rate explains somewhat under 6 percent. Thus, even if omitted variables could be 

identified, one could expect only an improvement of about 20 percent (17183) in explaining the 

sources of variation in parts imports. 

The coefficient for transplant production is approximately $3.345.00, after controlling for 

the yenldollar exchange rate and Big Three production. This provides an estimate of the average 

Japanese import part content in U.S. assembled Japanese vehicles, and represents an increase of 

$31 1.00, compared to our estimate for 1990.16 This is a 5 percent increase, compounded 

annually. If we assume a 3 percent inflation rate over the last two years and corresponding 

indexed wages, then there was virtually no change in transplant import content from 1990 to 

1992. Moreover, the average value of transplant production increased over the same period, as 

14see Appendix 11 for detailed reports of these analyses. 
1511  may well be that some of these parts are used in the outstanding stock of the Big Three automobiles as well. However, no 
data were available on the stock of U.S. made Big Three automobiles. 
16u~TRI Report 91-20, QQ. d., p. 103. 
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intermediate passenger cars rose from 43 percent to 64 percent of the production mix. These 

data, then, suggest that there probably has been some replacement of imported parts by domestic 

U.S. parts production. 

Dvnamic Adiustment Model We tested a dynamic adjustment model to provide 

parameter estimates for the long-run and short-run effects of our set of explanatory variables on 

Japanese automotive parts imports. For this analysis, short-run changes in parts imports are 

measured by the monthly growth rates of parts imports. The final model for short-run in imports 

is given by: 

Change in Parts Imports = Bo + BlTime + BzHarmonizationt 
from Japan + B3 Adjustment Factort 

+ B3 Big Three Production Changet 

+ B3 Transplant Production Changet 

+ 2 (Bg-10 Long-term Effects t.1 )+ Errort 

We included six, long-run, cyclical effects on imports of Japanese automotive parts. 

These again include transplant production, aftermarket, Big Three production, and the exchange 

rate. For this analysis we added the level of outstanding automomre installment credit, and an 

indicator of the condition of the Japanese financial market.'' 

Somewhat surprisingly, the introduction of the harmonized tariff code appears to have 

had little or no effect on the measurement of short-run changes in automotive part imports. 

Neither the Japanese economic situation nor the exchange rate influence changes in automotive 

parts import activity. However, short-run caanges in automotive parts imports from Japan are 

quite elastic to the aftermarket, measured by the stock of Japanese passenger car: in the long-run, 

and to temporal adjustments in transplant production as well. As expected, the burden of 

outstanding consumer automotive installment credit affects the level of automotive :rts imports 

i n  the long-run. 

1 7 ~ h i s  variable is measured by the average value of the Nikkei. 
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Import Forecasts for Four Scenarios 

The model for generating the forecasts of Japanese automotive parts imports draws on the 

results of our explanatory and dynamic models. We employed a multiple time series approach, 

incorporating transplant production, Big Three production, automobile installment credit burden, 

capacity utilization in the automotive manufacturing industry, and the yenldollar exchange rate 

as predictor variables.'* This approach permits estimates of the value of imports under different 

scenarios by the assignment of predetermined values to any or all of the explanatory or control 

variables. For instance, one can build scenarios reflecting differing assumptions about the state 

of the economy at a future period and/or incorporate expert forecasts about a particular 

explanatory variable into the model. Thus, we can develop forecasts adjusted to differing market 

sizes, transplant build, and exchange rates.19 

The 1992 Case Our parts forecast method is based on the results of a number of 

regression analyses, and it is useful to examine how well our method functions in "predicting" 

the level of automotive parts imports for 1992 before examining our 1996 forecasts. Table 18 

displays the 1992 "predictions" consistent with each of our four future scenarios. 

Our strong market, stable share scenario performs least well, overestimating the 1992 

deficit of $1 1,856,043 by about 8 percent, while the other three scenarios all result in small-less 

than 2 percent-underestimates.20 These results thus provide reasonable confidence in our 

method. 

''see Appendix I1 for a detailed descrlpbon and discussion of the model. 
l 9  We used published yenidollar projections and OSAT projections for the stale of the automotive economy and Ule competitive 
status of the Big Three and Japanese producers. 
?OA fuller evaluation of the parts model is provided in Appendix I1 The strong, stable scenario is the only one that resulted in any 
overesbmales of the deficit from 1985 to 1992. 

Table 18 

1992 "Forecast" Scenario Matrix 
for U.S. Imports o f  Japanese Automotive Parts 

(in 1992 dollars) 

1996 Japanese Share of 
U.S. Light Vehicle Market 

Stable (28.0%) 

Declining (24.6%) 

1996 Sales Scenario 

Strong 
( 16 million) 

12.8 14,247 

1 1,7 16,490 

Average 
(15 million) 

1 1,632,704 

1 162  1,523 



We forecast the dollar value of automotive parts imports from Japan for each of four 

different scenarios, formed by combining our vehicle sales levels and market share assumptions. 

These scenarios are a strong market, stable-Japanese-share scenario; an average market, stable- 

Japanese-share scenario; a strong market, declining-Japanese-share scenario; and an average 

market, declining-Japanese-share scenario. The key factor for our parts forecast is drawn from 

our vehicle scenarios. This is the level of transplant build implied by our analysis of the levels of 

Japanese sales and the likely vehicle sourcing patterns to achieve those sales.21 Each of these 

four sets of assumptions are used in the forecast model to generate a different estimate of 

constant dollar Japanese parts imports in 1996. 

We rely on two different assumptions about Japanese price increases for converting our 

1992 (constant) dollar forecasts to 1996 (current) dollars.?* Our declining-Japanese-share 

scenario reflects the assumption that the exchange rate will strengthen to 110 yen to the dollar, 

driving up Japanese prices relative to our stable share scenario, with the yen trading at 117. 

Although higher prices will drive down unit sales of vehicles and parts from Japan, they will also 

drive up the price of those units that are still imported. Hence, the implications of the four 

scenarios depend upon whether 1992 or 1996 dollars are compared. 

Scenario I ;  Strong Market. Stable Share This scenario forecast reflects a level of 

automotive parts imports that is consistent with a light vehicle market of 16 million unit sales in 

1996, Japanese-affiliated market share at its 1992 level of 28.0 percent, and transplant production 

of' 2.46 million units. This scenario probably portrays the highest plausible level of Japanese 

parts exports to the United States in 1996. The constant dollar total in this strong-and-stable 

scenario is $12.00 billion in parts imports, or 1 percent higher than the 1992 total of $1 1.86 

billion. Our estimate of this scenario's current 1996 dollar value of parts imports is $13.25 

billion, some 12 percent higher than the 1992 level. 

Scenario 11: Average Market. Stable Share This vehicle-trade scenario projects a total 

U.S. light vehicle market of 15 million, Japanese share again stable at 1992's 28.0 percent, and 

Japanese transplant build of 2.31 million cars and trucks. The constant dollar total in this 

scenario is $1 1.10 billion in parts imports, just over 6 percent lower than the 1992 total of $1 1.86 

assume [hat the forecast sales level 1s the transplant hulld level. While there is some carry-over from year to year, we know 
of no way to reliably estimate this faclor. Second, we assume that the unavailable data on transplant sales that are actually 
sourced from third countries, such as Canada. are compensated by not including an estunate for transplant build of vehicles that 
are exported. 
77 
--The complete method of calculating these price assumptions is described in Appendix III. 



billion. Our estimate in current dollars is $12.25 billion in parts imports, some 3 percent higher 

than the 1992 level. 

Scenario 111: Strong Market. Declining Share This scenario expects a strong light vehicle 

market of 16 million units, but Japanese share declines to 24.6 percent, and Japanese transplants 

supply 2.16 million cars and trucks. The constant dollar import bill is $11.15 billion, 6 percent 

lower than the 1992 total of $1 1.86 billion. We estimate the current dollar total at $12.8 1 billion 

in parts imports, 8 percent higher than in 1992. 

Scenario IV: Average Market. Declinin~ Share This vehicle-trade scenario anticipates a 

total light vehicle market of 15 million, Japanese share losses to 24.6 percent, and Japanese 

transplant build of 2.02 million cars and trucks. This scenario depicts the market that is likely to 

produce the smallest level of imported automotive parts, as transplant build is quite low and the 

price of these parts high. Such a market will yield a constant dollar import bill of $1 1.08 billion, 

7 percent lower than in 1992. However, our current dollar forecast is $12.74 billion in parts 

imports, about 7 percent higher than 1992's. 

Discussion Table 19 portrays our four import parts scenarios for 1996 in both 1992 

dollars and 1996 dollars. Our high forecast expects $12 billion in constant dollar imports of 

automotive parts in our strong-and-stable 1996 scenario, with its large market, continuing robust 

share performance by Japanese-affiliated vehicles, and a strong transplant build of nearly 2.5 

million light vehicles. Our low forecast calls for parts imports of $1 1.08 billion in our average- 

and-declining 1996 scenario, with its smaller market, falling Japanese share, and a transplant 

build level some 450,O(K) lower. While the strong market, stable share scenario deficit is some 8 

perccnt higher than our other scenarios, there is less than 1 percent variation across the three 

remaining scenarios.!Yhis variation is well within the annual variability in parts imports from 

1985 through 1992. 

Figure 18 displays the constant dollar model estimates for our strong market scenarios- 

both stable and declining share-spanning the entire 1985 to 1996 period. A range of plus or 

minus $ 1  hillion provides a rough 95 percent confidence interval around the annualized point 

estimates. 

2 3 ~ c d e r s  may he surprrscd h a [  Lhe average market. stilble share scenario-alling for a build of some 150.000 more transplant 
unr~s-y~clds a s~naller pans m p n  forecast than our strong markel. declining share scenario. While transplant build is the major 
factor In our forecast model. Lhc operation of other variables, and the "smoothing" effects of the Vector Autoregression procedure 
comhrne to produce lhls counterintuitive result. 



Figure 18 
1996 Scenario of U.S. Imports 
Of Japanese Automotive Parts 

(Strong Market) 

Table 19 

1996 Forecast Scenario Matrix 
for U. S. Imports of Japanese Automotive Parts 

in Billions of 1992 Dollars 
(1  996 Dollars in Parentheses) 

Stable Japanese Declining Japanese 
Share Share Actual 

Japanese Share of 
U.S. Light Vehicle Market 

Stable (28.0%) 

Declining (24.6%) 

Sales Scenario 

Strong 
(16 million) 

11.996 (13.251) 

11.146 (12.814) 

Average 
(15 million) 

11.096 (12.256) 

11.077 (12.736) 



Figure 19 displays these constant dollar estimates for our average market scenarios, again 

including both the stable-and-declining share versions. 

Stable Japanese Declining Japanese Actual 
Share Share 

We forecast a level of $13.26 billion i n  current dollar, automotive parts imports in our 

strong-and-stable 1996 scenario, and a level of $12.26 billion in our average-and-stable 1994 

forecast. Thus our low parts-import scenarios are different, depending on whether we compare 

constant or current dollars. 

In 1992 dollars, the strong-and-stable scenario predicts a level of imported auto parts 

more than $500 million higher than the other scenarios, which differ among themselves by fewer 

than $100 million. However, if  we compare 1996 dollars, the comparison alters somewhat. In 

this case, the strong market, stable-Japanese-share scenario still calls for over $400 million more 

imports than the mixed scenarios, b u ~  nearly $ 1  billion more than the average market, stable 

share scenario. Moreover, the average market, stable share scenario imports are nearly $500 

million less than the mixed scenarios' imports. 



The implications of these comparisons for the automotive industry and the government 

may differ. The industry and U.S. government would probably agree that a strong market 

characterized by declining Japanese share is the desirable, constant dollar scenario. However, 

might not the politics of trade make an average market and stable-Japanese-share-with its $500 

million lower parts imports-attractive to the government in the current dollar world of 1996? 

The value of automotive parts imports may have reached its high between 1990 and 1992. 

Many factors might account for this: the sluggish economy and depressed automotive sales; a 

marked decrease in measurement error after the implementation of the new harmonized codes; 

and the concomitant decrease in yeddollar volatility. This plateau has a significant effect on 

attempts to forecast beyond 1992. It creates a recalcitrant time series with a downward drift that 

increases in intensity the farther into the future one forecasts. There are other possible influences 

that would decrease the level of parts imports as well. Perhaps most notable is the proposed 

increase in Japanese transplant sourcing of automotive parts to U.S.-based manufacturers, which 

would reduce demand for Japanese imports. However, the pace and substance of such changes 

may depend on numerous factors, ranging from the exchange rate, through economic conditions 

in Japan, to the competitive response of Japanese automotive parts manufacturers themselves. 

Figure 20 
Annual Growth Rate for Scenario I11 

Forecast In Transitorv Period: 1993- 1996 

-10% -8% -6% -4% -2% 0% 2% 4% 6% 8% 10% 
Growth Rate 



Nevertheless, the results displayed in Figure 20 portray an average decrease of more than 

1 percent in the value of imports over the transition period-from 1993 to 1996 inclusive-for 

our average market, stable share scenario.24 The compounded annual growth rate of forecasts 

between 1993 and 1996 is approximately -1.6 percent. The level of automotive parts imports 

from Japan grows in 1993, remains roughly stable in 1994, but falls in both 1995 and 1996. 

Forecast of U.S. Parts Exports 

Forecasting the parts trade deficit requires forecasts for both imports from Japan and 

exports to Japan, since the deficit is the difference between these two trade flows. The level of 

U.S. automotive parts exports to Japan is extremely small compared to levels of imports from 

Japan. However, there has been a steadily increasing trend in exports since 1985, and we expect 

this trend to continue. 

There are a number of reasons for this expectation. First, the strengthened yen has 

perhaps already altered the fundamental economics of producing automotive pans in Japan and 

tht: United States, and at least some U.S. automotive suppliers may now hold a significant cost 

advantage over their Japanese competitors. Second, reflecting the increased competitiveness of 

the U.S. industry on dimensions other than cost, we expect increased exports of automotive 

goods-including vehicles-from the United States to Japan. In fact, if U.S. vehicle 

manufacturers are successful in penetrating the Japanese market, parts exports could strengthen 

even more, as aftermarket demand for U.S.-produced vehicles might spur parts imports from the 

United States. Finally, the major Japanese vehicle manufacturers have all announced plans for 

substantially increasing their U.S. purchases of automotive parts for export to Japan, as well as 

for local use i n  their U.S.-based facilities. 

Because of the possibility of-but continuing uncertainty about-sharp increases of U.S. 

pans cxports to Japan, and the differential strengthening of the yen underlying our scenarios of 

lower Japanese-affiliated vehicle share, we provide two alternative forecasts of future parts 

exports to Japan. The first, a straightforward projection of the current trend, is used in 

con.iunclion with our stable share scenarios for Japanese-affiliated vehicles. The second permits 

a sharp rise in U.S. exports, and is used in conjunction with our declining Japanese vehicle share 
scenarios, because i t  too is premised on sharper price increases for Japanese automotive goods. 

24~nlhmc~ic  mean 



Trend Forecast Exports of auto parts from the United States to Japan grew from a~level 

of $203 million in 1985 to $925 million in 1992. Our univariate model forecast based on the 

1985-1992 data yields a constant dollar level of exports of $1.39 billion for 1996. We use this 

level of parts exports to Japan in both our stable share scenarios as our forecast of constant dollar 

U.S. parts exports to Japan. We convert this estimate to a 1996 dollar forecast of $1.59 billion 

by multiplying it by 1.144, based on a CPI increase of 14.4 percent.25 This forecast is displayed 

in Figure 21, as are the model values for all prior years. 

Figure 21 
Trend Forecast for U.S. Automotive 

Parts Exports to Japan 

ACTUALEXPORTS FORECASTS 

Alternative Scenario Many of our arguments suggest a discontinuous, perhaps sharp 

increase in U.S. parts exports to Japan. Thus, the strengthened yen of our declining share vehicle 

scenarios will amplify a substantial prior increase in its value, forcing up Japanese prices. The 

2 5 ~ e e  Appendix 111. 



U.S. industry has increased its overall competitiveness, and is already showing substantid-share 

gain in the U.S. market. We suspect that diplomatic pressure on Japan with respect to its trade 

surplus will likely grow, rather than recede. The announced intentions of the Japanese 

manufacturers deserve full credit, especially in view of their aggressive recent moves in a 

depressed market. 

U.S. parts exports to Japan may well grow by as much as 150 percent by 1996, even 

though the Japanese announcements call for roughly a 110 percent increase in automotive part 

purchases overall. For several reasons, we expect the growth in exports to be somewhat higher. 

One reason is rooted in Japanese sourcing practices and a reluctance on the part of Japanese 

manufacturers to risk diverging customer views of Japanese-affiliated vehicle quality. This will 

result in high levels of common sourcing for vehicles produced in both countries, and it will 

probably therefore require more than proportional increases in exports. Another reason is that 

JAMA reports of Japanese parts purchasing in the United States indicates that about 25 percent 

of such purchases are now exp0rted.2~ If export parts and local use parts grow at the same rate, 

the share of exports parts will fall, and that, we suspect, is not politically desirable. If JAMA- 

reported exports grow at 150 percent, local use parts need only grow at 64 percent, and the share 

of exports remains just above 25 percent. 

Our alternative 150 percent scenario is compatible with the assumptions underlying both 

our declining share vehicle scenarios. This alternative-parts-export scenario forecasts $2.31 

billion U.S. parts exports in constant 1992 dollars, and $2.64 billion in 1996 current dollars. If 

our assumption strikes the reader as reckless, the low level of 1992 U.S. parts exports-$925 

million-prevents the 1996 estimates from becoming enormous. 

Table 20 displays the forecast of U.S. automotive parts exports to Japan for each pair of 

our market share scenarios. Measured in 1992 dollars, the trend forecast for our stable market 

share scenarios calls for a 50 percent increase in U.S. parts exports, while our alternative 

forecasts call for a much sharper increase of 150 percent. Our alternative forecast calls for 

constant dollar parts exports some 67 percent higher than the trend forecast. 

26~xpanding Procurement of US.-made Auto Parts, Mimeo, JAMA, March, 1993. Calculated from data in first table, p. 1 .  
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decrease from 1992. The average market, stable share scenario yields the next highestparts 

deficit, at $9.71 billion 1992 dollars, or a decrease of 11 percent compared with 1992's results. 

Our declining share scenarios produce quite similar parts deficits, at $8.84 billion for a strong 

market, and $8.77 billion in an average market of 15 million vehicles, or a 19 percent and 20 

percent reduction from 1992 respectively. 

The current 1996 dollar forecast for the strong market, stable share scenario is $1 1.67 

billion, or a nearly 7 percent increase from 1992. The other three scenarios all result in 1996 

dollar decreases from the level of 1992: a 2 percent decrease for the average market, stable share 

scenario; a 7 percent decrease in the strong market, declining share scenario; and an 8 percent 

decrease for the average market, declining share scenario. 

Again, our export assumptions turn out to be critical. These scenarios produce forecasts 

of imports, displayed in Table 18 above, that differ substantially only in the comparison of the 

strong market, stable share scenario to the other three. Our forecast of higher exports in the 

declining market share scenarios effectively distinguishes these two scenarios from the average 

market, stable share scenario when we compare the parts deficits. 

Discussion 

The most significant finding in our current investigation and forecast of U.S.-Japan 

automotive parts trade is that Japanese parts imports will level off in 1994 and begin to fall 

during 1995-1996. This will occur i n  spite of projected, coincident increases in the size of the 

U.S. market for motor vehicles and the production of Japanese transplant vehicles. However, we 

expect to see somewhat higher levels of auto pans imports in both 1993 and 1994 compared to 

1992 levels. Moreover, this eventual reduction in the U.S. automotive parts trade deficit during 

1992-1996 is likely to be quite small, even i n  constant dollars. For example, our strong market, 

stable share scenario pro-jects a constant 1992 dollar trade deficit of $10.6 billion for 1996, or 

$300 million below the 1992 level. Our most optimistic pro-jection, the average market, 

declining share scenario, forecasts the parts deficit falling some $2 billion, to $8.8 billion in 

1996. Thus, we forecast a decline in the parts deficit of 3 to 20 percent in constant dollars and an 

increase of 7 percent to a decrease of 7 percent when measured in current, 1996 dollars. 

What effects might various public or private policies on parts trade have on the parts 

deficit? In particular, what effect would a major increase in the domestic sourcing of transplant 



vehicles have on the parts deficit in 1996? Our explanatory model suggests an answer. We 

associated a level of $3,345 of imported parts with each transplant vehicle built in 1992. If this 

level of import content could be reduced by half in 1996, the parts deficit would presumably be 

reduced by $1,672.50 for each transplant vehicle assembly. In our strong market, stable- 

Japanese share case, this yields a decline of $4.11 billion, or 39 percent of our forecast parts 

deficit of $10.6 billion.27 Our smallest, parts deficit forecast-in the average market, declining 

share scenario-would decline $3.38 billion, or 39 percent of our forecast deficit of $8.77 

billion.28 Thus, a halving of Japanese import content in transplant vehicles might reduce the 

bilateral parts deficit by roughly 40 percent. 

Japanese import content of $3,345 per transplant unit represents the value of roughly two 

to three major vehicle components that are still exported from Japan to U.S. transplant assembly 

operations. A review of the categorical ITC information on parts imports reveals that the bulk of 

parts exports to the United States from Japan are indeed major components, such as engines, 

transmissions, or major parts for these components. Therefore, the reduction of Japanese parts 

content in transplant vehicles by 50 percent is not impossible, since it might require a few, rather 

than many, sourcing decisions. It could be achieved by sourcing a larger share of product value 

in the vehicle powertrain or drivetrain to U.S. operations, whether Japanese- or U.S.-owned. 

27$1,672.50 X 2.46 million units transplant build. 
?%1,672.5 X 2.02 million units transplant build. 



MI. Bilateral Automotive Deficit Forecast 

We now turn to our forecast for the total automotive deficit in 1996 and a brief 

discussion of some of the policy issues raised. 

Total Bilateral Automotive Deficit 

The total automotive deficit consists of both vehicle and parts deficits. 

Consequently, we combine our vehicle trade forecast from Table 17 and our parts trade 

forecast from Table 21 to yield our forecast of the total bilateral automotive trade deficit. 

This is displayed in Table 22, again reported in both constant 1992 dollars and current 

1996 dollars. 

These forecasts range from a low of $28 billion to a high of $34.9 billion, 

meawed in 1992 dollars. Our high forecast is some 25 percent above our low, a range 

well within year-to-year variation in the automotive deficit from 1985 through 1992, and 

somewhat helow the percentage change from 1985 to 1986. 

Table 22 

1996 Forecast Scenario Matrix 
for U.S. Automotive Deficit with Japan 

in Billions of 1992 Dollars 
(1  996 Dollars in Parentheses) 

Japanese Share of 
U.S. Light Vehicle Market 

Stable (28.0%) 

Declining (24.6%) 

Sales Scenario 

Strong 
(16 milllon) 

34.949 (38.483) 

29.476 (33.912) 

Average 
(15 million) 

3 1.923 (35.139) 

27.969 (32.181) 



Our strong market, declining share scenario predicts the high deficit of $34.9 

billion in 1992 constant dollars, up some 11.5 percent from 1992's deficit, and nearly 5 

percent above the record deficit of 1989.1 The average market, stable share scenario 

yields the next highest total deficit, at $31.9 billion 1992 dollars, for an increase of 2 

percent compared with 1992's results. Our strong market, declining share scenario 

produces a deficit of $29.5 billion, down some 6 percent from 1992, while the average 

market, declining share scenario yields the low deficit of $28.0 billion, down nearly 11 

percent from the 1992 level. 

Measured in 1996 current dollars, these deficits all anticipate increases from the 

1992 level, although the comparative ranking remains the same. The strong market, 

declining share scenario again expects the high deficit of $38.5 billion in 1996 current 

dollars, up some 23 percent from 1992's deficit, and about 15 percent from the record 

deficit of 1989. The average market, stable share scenario predicts the next highest total 

deficit, at $35.1 billion 1996 dollars, for an increase of 12 percent compared with 1992's 

results. Our strong market, declining share scenario generates a deficit of $33.9 billion, 

up some 8 percent from 1992; the average market, declining share scenario produces the 

low deficit of $32.2 billion, up nearly 3 percent from 1992. 

Automotive parts continue to account for a substantial share of the total 

automotive deficit, ranging from over 31 percent in our average market, declining share 

scenario to 30 percent in the declining share scenario. The composition of these deficits 

is similar to recent years 

Our results, then, suggest a decidedly mixed picture. Overall, we see the deficit 

growing by as much as nearly 12 percent or falling by as much as 11 percent. While 

none of our scenarios suggest that the automotive deficit will grow at anything like the 32 

percent increase from 1985 to 1986, our strong market, stable-Japanese-share scenario 

suggests a substantial increase of over 1 1  percent in constant 1992 dollars. 

These 1996 deficits fall nearer our 1994 Best Plausible case deficit projection of 

$29.4 billion than to our Most Likely case estimate of $38.1 billion.? The proportion of 

the 1996 deficit that parts account for is quite a bit lower than we had estimated for 1994. 

use a totai 1992 deficit estlmate of $31.321 for comparison purposes. This excludes roughly $200 million of the 
actual deficit that falls in a category of non-tariff, non-passenger vehicles. These play no role in our forecast scenarios, 
and consequently we exclude them from consideration. 
?UMTRI Report 91-20, pp. d., p. 72 .  Tbese are estimated in 1990:9 dollars. 



Similarly, these 1996 deficits are well below our Most Likely 1993 projections, but our 

strong market, stable share assumption is quite close to our 1993 Best Plausible current 

dollar forecast. However, the parts share of the 1996 deficit is well above our earlier 

forecast for 1993.3 

Both our stable share scenarios predict increases in the deficit, while both our 

declining share scenarios anticipate constant dollar reductions. We again caution the 

reader that the greater effect of our share scenario than that of our market scenario is due 

to the greater difference in the levels of the share scenario. If we compared scenarios of a 

14 and 16 million unit sales market, and restricted our declining share scenario to a 

Japanese-affiliated share of 26 percent, the apparent strength of the two factors would be 

reversed. Again, reduced Japanese imports and transplant build have the same effect on 

the deficit, whether they result from smaller markets or are due to enhanced competition. 

A comment is in order on the use of both constant 1992 and current 1996 dollars 

throughout our analysis. Economists generally prefer to compare constant dollars, 

because that prevents inflation from exaggerating the underlying comparisons. This is 

especially the case when one examines trade flows between countries with differing 

inflation rates, because these differing rates render meaningful comparisons in the two 

currencies quite difficult. However, industry participants and political leaders generally 

think in current dollars, and respond to events in a current dollar world. That is an 

important point, because, if any of our scenarios should prove to be right on target, the 

1996 reactions of these different groups to the changes since 1992 may be quite different. 

For example, current 1996 dollars portray twice the deficit percentage increase that 

constant 1992 dollars do in our strong market, stable share scenario. While constant 1992 

dollars yield a 6 percent decrease for our strong market, declining share case, current 

1996 dollars describe an 8 percent increase. 

Policy Implications4 

The automotive industry i s  a key sector in the U.S. economy, and it will continue 

to play a major role in trade flows between the United States and Japan, and the United 

State's worldwide trade situation. The bilateral automotive trade deficit with Japan has 

3 ~ e e  sectlon IV above. 
4 ~ h e  broad parameters of this discussion reflect work we performed for the Automotive Select Panel, although the 
inferences we draw are our own. 



totaled nearly $250 billion dollars over the course of our study period, 1985 through 

1992. Such a sum is unlikely to be balanced in other sectors, nor is  it politically 

sustainable. At  the very least, it raises the important economic and political issue of 

appropriate compensation and effective transitional adjustment for adversely affected 

Americans. 

The health of the U.S. industry will reflect the forces of business competition, but 

these forces are themselves shaped by the policy framework that structures the 

competitive arena. That policy framework has two important dimensions: the private 

initiatives undertaken by the industry and its member companies, and the public 

initiatives undertaken by the two governments. W e  believe our results have implications 

for both private and public sector policy. 

Private Initiatives There is little question that the traditional U.S. industry is more 

competitive today-across a number of performance dimensions-than it was in the early 

1980s. It has closed the productivity and quality gap with the Japanese industry, and 

likely enjoys a production cost advantage. It is regaining U.S. market share, and 

currently holds a commanding lead in the growing-and profitable-light truck segment 

of the market. 

However, i t  is not yet time to declare victory, nor will such a time likely ever 

arrive. We expect the competition between the Big Three companies and their major 

Japanese rivals will continue unabated well into the next century. The grounds of 

competitive advantage will shift, now favoring one industry, now the other. Moreover, 

this competition is more focused at the company level than was true of the last decade. 

Industry-wide rankings on performance dimensions such as quality and productivity no 

longer cluster all Japanese companies or all U.S. companies into discrete levels. 

The Big Three and their traditional supplier base must continue to accelerate 

improvement across numerous competitive dimensions, striving to reach and defend 

world class performance levels. 



Exports to Japan are an important key to deficit reduction in the long term. They 

constitute an important source of the variation across our forecasts of the bilateral deficit, 

at least partly because there is serious disagreement about the levels that are realistically 

attainable in the immediate future. We recognize the high cost and extended time 

requirements to penetrate the Japanese market and the numerous alternative uses 

companies have for these resources. Nevertheless, we feel it is imperative, not only for 

the deficit reduction benefits it might afford, but as a strategy in the increasingly global 

competition that characterizes the automotive industry. Gaining access to the world's 

largest parts market and second largest vehicle market provides an offensive incentive, 

while denying this secure base to the industry's major competitor confers a defensive 

benefit. 

The Big Three and its traditional U.S. suppliers must continue and intensib efforts to 

penetrate the Japanese market for both parts and vehicles. 

The Japanese manufacturers have established and rapidly expanded their U.S. 
production capacity, and now source roughly 50 percent of their U.S. sales locally. 

Unfortunately, while unit vehicle imports are down substantially since 1986, this 

development has had less effect on the vehicle deficit as measured in dollars, since the 

upscaling of Japanese sales has raised the average value of these imports. At the same 

time, the reliance on imported parts from Japan for U.S. assembly operations has 

substantially increased the parts deficit. 

However, the ma.jor Japanese manufacturers have announced intentions to source 

much higher levels of transplant and export content in the United States, and evidence to 

date suggests that they are implementing these efforts. We view these local sourcing 

intentions as promising signs that the transplants intend to integrate themselves more 

fu l ly  into the domestic U.S. industry, and we encourage the broader and more rapid 

development of this trend. Local sourcing should decrease parts imports and, combined 

with increased parts exports to Japan through broadened market access, can yield 

significant deficit reduction. 

Japanese transplants should expand their efforts to become part of the U.S. industry 

through increased local sourcing, and their parent companies should expand the 

opportunities for U.S. exports to Japan. 



Public Initiatives Cogent arguments call for minimal government intervention in 

private markets, but there is ample evidence that the relationship between the United 

States and Japan in the automotive sector illustrates a market failure. Moreover, the 

central role of the industry in both the Japanese and U.S. economies suggests that there 

will continue to be political dimensions to the automotive relationship that go beyond the 

traditional economic competition of private markets. The automotive parts industry is 

among the largest, if not the largest, manufacturing industries in the United States, 

employing one million or more Americans. With the manufacturers, the parts industry 

has suffered greatly in recent years as automotive markets declined, shifted, and 

international competition increased. 

Effective policy development and implementation require information that is 

germane, reliable, and consistent. When the policies are targeted to resolving bilateral 

disputes, it is critical that both governments agree on the information that defines the 

problem and determines its scope. 

The U.S. government currently uses two official but different definitions of 

automotive parts trade between the United States and Japan. Although they share the 

same source-the U.S. Customs Service-the data kept by the International Trade 

Commission and the Department of Commerce are collated in separate offices, subject to 

frequent and apparently arbitrary revisions, inadequately described, and often do not 

agree. Moreover, these official definitions differ from definitions used by the U.S. 

Department of Transportation, the Environmental Protection Agency, and common 

industry usage. It is, therefore, very difficult-and sometimes impossible-to assemble 

comparable information on this important industry.5 Japan appears to have multiple 

definitions as well. The Ministry of Finance relies on Japanese Customs data, while the 

Ministry of International Trade and Industry draws on data compiled by JAMA from 

company reports. 

'TWO other examples illustrate the pauclty of CJ.S. government information important to understanding the automotive 
trading relationship with Japan. The Bureau of Labor Statistics (BLS) of the U.S. Department of Labor has the 
responsibility of measuring and estlmahng changes in pnces of ~mporled and exported trade commodities. Despite the 
long-standing significance of vehlclc and parts imports from Japan, the BLS does not generate automohve import price 
series by national origin, precluding analysis of the demand for such imports. The Bureau of Economic Analysis 
( B E A )  of the U.S. Department of Commerce has the responsibility for measuring and reporting on the economic 
activities of U.S. subsidiaries of foreign-owned corporations and the economic effect of significant bilateral trade 
deficits. BEA's output in both these areas can only be labeled tardy and incomplete. 



We prefer the broader definitions and categories of automotive trade used by 

JAMA. They more closely approximate the approach of input-output analysis for 

measuring the relationship, linkages, and importance of an industry to the total economy 

than do the discrete part definitions used by the U.S. government. However, we are 

persuaded that there are numerous sources of error in their current use, as discussed in 

Section 111. Common, consistent, and accurate measurement would make these data 

useful for cost-benefit analyses, and would facilitate agreement between the two 

governments on the nature, extent, and perhaps even seriousness of the trade problems 

they face. 

The U.S. and Japanese governments should establish a shared and standardized 

definition of automotive and automotive-related goods and services, and ensure that 

uutomtive trade flows are measured accurately, reliably, and consistently. 

The motor vehicle industry is a strategic industry, both in its economic centrality 

and its relatively long planning horizon. For strategic industries, companies can benefit 

from anti-competitive practices because economies of scale are important, entry barriers 

steep, long-term rents to survivors high, and the economic penalties often found in other 

sectors may not apply. Our nation's history of anti-trust litigation gives ample evidence 

of' this reality, especially in the case of the motor vehicle industry. However, anti- 

competitive practices, such as dumping or reciprocal purchasing agreements, are serious 

threats to the national well-being. The current debate on automotive trade between the 

United States and Japan should explicitly reflect the strategic implications of trade 

practices on both sides. 

The U.S. parts industry is competitive, and its market results in Japan and at the 

transplant$ appear to fall short of what one would e x p e c t . V o  be sure, Japan has 

different economic laws and business practices than does the United States. However, 

generally accepted principles of fair competition suggest that i t  is inappropriate to 

discriminate against parts manufacturers on the .basis of national origin and financial 

rciationships. A dispute resolution panel, similar to that established under the terms of 

h~eve ra l  slud~es have heen released that compare the performance of U.S.-owned and Japanese-owned automotive 
suppl~ers. typlwlly flndlllg the U . S .  f~ rms  less compeulve. However. these studies reslnct respondents to a sample of 
Japanese veh~cle manufactur~ng firms, and the Big Three vehicle manufacturers are not surveyed for their relative 
rallngs of supplier finns. U.S automotive par& finns that are relatively recent suppliers to the Japanese manufacturers 
arc compared wlth expcnenced-and often affil~ated-Japanese suppliers. The issue of serious bias must be ralsed 
regarding the conclus~ons of these studles. 



the Free Trade Agreement between Canada and the United States, may offer a way to 

avoid punishing an entire industry through tariffs or content legislation for the practices 

of some of its members. 

The U.S. and Japanese governments should establish a bilateral dispute resolution panel 

for the automotive sector, empowered to hear, investigate, and impose sanctions in cases 

of alleged discriminatory treatment of each nation's suppliers by the other's 

manufacturers. 

The barriers to access characteristic of the Japanese automotive market are well 

documented and generally recognized. These barriers can be eliminated by a 

combination of public and private decisions in Japan, as discussed above. Failing that, 

we suspect that the U.S. government will continue its efforts to lower these impediments 

to U.S. entry and market development. 

The major, private sector players do not completely control progress on the 

automotive deficit. There may be a time lag before U.S. consumers become aware of 

recent improvements by the domestic industry. Japanese vehicle firms cannot and should 

not simply order their major component suppliers to purchase more U.S. parts; Japanese 

consumers cannot be told to buy U.S. vehicles. But other, more systemic barriers and 

their supporting policies can be lowered or eliminated by the manufacturers and 

governments, and that makes the notion of deficit reduction targets sensible. 

However, these targets should be established as ranges, rather than as fixed points, 

and they should allow trade-offs across different performance areas. Thus, a Japanese 

manufacturer that exceeds targets for U.S. content in transplant vehicles might be allowed 

more exports from Japan than the VER ceiling permits. Moreover, such targets should be 

frequently adjusted in  light of changing circumstances-such as altered market 

conditions-to avoid damaging weaker companies. As circumstances change, so do 

reasonable expectations. 



If this sounds like "managed trade," so be it, although we see it functioning in a 

less formal fashion. Perhaps the strategic nature of the motor vehicle industry, its size, 

and its importance makes some form of agreement on trade targets inevitable. The major 

conclusion of this study is that the U.S.-Japan automotive trade deficit will remain large 

for the forecast period and, therefore, a likely focal point of US.-Japan economic and 

political tension. 

The U.S. and Japanese governments, in consultation with their national industries, 

should negotiate reasonable targets for deficit reduction, assuring that these targets can 

be reasonably adjusted and applied as circumstances warrant. 

Any discussion of trade policy must include the topic of tariff policies, since all 

trade policies can be converted into "tariff equivalent" economic effects on the terms of 

trade. A focus on tariffs will almost certainly develop in the next few years if SII, MOSS, 

and MOCP efforts fail to achieve deficit reduction.' While tariffs are unappealing and 

bilateral tariffs are contrary to the General Agreement on Tariffs and Trade (GAIT), we 

believe that the barriers to Japan will increasingly be treated as tariff equivalents, and 

countervailing tariffs increasingly viewed as the logical response. 

The current U.S. tariff rate on imported vehicles from Japan is 25 percent for two- 

door commercial trucks and 2.5 percent for passenger vehicles, one of the lowest 

passenger vehicle tariffs in the world. The U.S. tariff rates applied to imported Japanese 

auto parts are typically in the 3.0 to 3.5 percent range, also one of the lowest automotive 

import taxes imposed by any nation. The U.S. automotive tariff schedule provides 

virtually no incentive for Japanese automotive firms to produce passenger vehicles in the 

United States. In spite of this, Japanese firms do assemble vehicles in the United States, 

and 50 percent of their sales are now sourced to transplants. However, the U.S. parts 

tariff provides little incentive for them to use domestically produced parts. 

"Optimal tariffs" are a practical construct of international economic theory. 

Tariffs on imports can be set to maximize national welfare, reflecting increased 

employment, income, tax collections, and even tariff collections, as well as short-run 

consumer welfare. Optimal tariffs have been estimated for U.S. vehicle imports, 

7~espectively: Structural Impediments Initiative, Market-Oriented Sector Selective talks, and Market-Oriented 
Cooperation Plan. All Ulree are bilateral negotiations with varying degrees of specific focus on the automotive sector. 



generally falling in the range of 17-20 percent of customs value.* We are unaware of 

any attempt to calculate an optimal tariff rate for imported automotive parts. 

An optimal tariff on imported auto parts should be set somewhat below that on 

vehicles, or the incentive for local assembly may be threatened. We expect the optimal 

rate on parts would be on the order of 9-10 percent. In effect, the higher vehicle tariff 

would serve as an incentive for local U.S. assembly, and a higher parts tariff would 

encourage local parts purchases. A 20 percent vehicle tariff and a 10 percent parts tariff 

produce a combined automotive tariff of roughly 16.5 percent.9 We suspect that this 

tariff level would still fall short of the tariff equivalent measure of nontariff barriers to 

Japan's important automotive market. 

The U.S. and Japanese governments should examine tarif and nontariff barriers as tariff 

equivalents, and negotiate their removal. If the U.S. government considers tariffs as 

responses to continuing nontariff barriers, it should calibrate U.S. tariff levels to the 

tariff equivalent levels qf those barriers. 

' ~ a n a d a ' s  m a x ~ m u m  rate on vehlcle imports is set w ~ t h l n  t h ~ s  range; our other proposed NAFTA partner, Mexico, 
reduced its tariff to 20 percent in 1989 
9 ~ u s s .  Murphy, and Waverman analyzed the economlc effects of a blended 15 percent tariff on Japanese automotive 
imports for the Automotive Select Panel. Their model suggests a decline In Japanese automotive imports of about 9 
percent, no significant change In the s17.e of the U.S. market, and a permanent lncrease in U.S, auto employment of 
about 2 percent. The lack of change In market size lndlcates that welfare loss to consumers would be negligible. 
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U.S. Current Account Balance 

Year 
1992 
1991 
1990 
1989 
1988 
1987 
1986 
1985 
1984 
1983 

, 

U.S. Merchandise Trade Deficit 

Amount 
(billions) 

$-62 
-4 

-90 
- 110 
- 135 
- 161 
- 141 
- 115 
- 107 
- 46 

Year 
1992 
1991 
1990 
1989 
1988 
1987 
1986 
1985 
1984 
1983 .- ................................. -. ........................ 

' Source: 1983- 1989;U.S. Department of Commerce and 
' 

Bureau of Economic Analysis. 1990- 1992; Federal 
Reserve Bulletin, Vol. 79 p. A53. 

* 

Amount 
(bill ions) 

$ -84.5 
-66.7 

-101.7 
- 109.4 
-1  18.5 
-152.1 
- 138.3 
- 1  17.7 
- 106.7 

-52.4 ..... -- ...... --- ........... - .... -...-.- ................ - ..... 
Source: U.S. Foreign Trade Highligh~s 1989, L1.S. 
Departmen1 of Commerce, Internalional Trade 
Administration. Seplem her 1990, p. 29. Domestic and 
foreign merchandise, f.a.s.; general imports, Customs 
value. 1990-1992; Survey of Current Business. Vo1.73, 
No. 5 and Vo1.72, No. 5. 







1992 Trade Deficits and Change from 1991 

Deficit 
' Current Account 

Merchandise Trade 
Automotive 

- 
Japanese Automotive Imports to the United States 

(in current dollars) 

Sources: Fedreal Reserve Bulletin, Vol. 79 p. A53. Survey 
of Cuurent Business, Vo1.73, No. 5 and Vo1.72, No. 5. 

Amount 
(billions) 
$ 62.0 

84.5 

Vehicle Value 
as a 

Percent of 
Total 
6 5 .3 O/o 

68.7 
66 .O 
67.0 
71.8 
77.2 
8 0 . 8  

Year 
1992 
199 1 
1990 
1989 
1988 
1987 
1986 

Percent of 
1991 
% 

126.7 

1985 1 19.685.778 1 4.638.828 1 24 ,324.606 ( 81.6 -.........,--.-.---.- " ................................... --....- ...-.,.-...... ".." ..... ... .... ".....---..- ..... -..-.-.- 
-~ources: C.S. Motor Veh~cle Tnde. U.S. Department of Commerce, International 
Trade Adminiswation, 

Total Imports 
(millions) 
33,154.998 
33,154.473 
32,581.495 
34,299.241 
32,520.096 
33,367.832 
32,335.170 

Vehicle 
Imports 

(millions) 
2 1,298.955 
22,351.801 
2 1.230.122 
22.73 1.965 
23.118.837 
25.582.862 
25.960.242 

Part Imports 
(millions) 
1 1.856.043 
10,802.672 
1 1,35 1.373 
1 1.567.276 
9,40 1.259 
7,784.970 
6.374.928 
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Empirical Parts Trade Models 





This appendix details and discusses the empirical models and estimation procedures used 

to generate the parts section of the study. Three sections comprise this appendix. Section 1 

provides a brief description of the explanatory model; Section I1 discusses the main features of 

the dynamic model; and Section In provides a fairly detailed analysis of how the OSAT forecast 

model was constructed. 

Explanatory Model 
We estimate this model to provide the value of imported Japanese parts content per U.S. 

built transplant. In Table 1 we provide model diagnostics which show that approximately 83% 
of the variation in imports is explained by the inclusion of the variables (shown in Table 2) in the 

model. Table 2 provides details on the estimated coefficients. Here we control for Japanese 

aftermarket fleet and Big Three production and find that the import content is approximately 

$3,345 per U.S. built transplant. 

Table 1 

Analysis of Variance Table for Explanatory Model 

Prob>F 
0.0001 

A 

Source 
Model 
Error 

Root MSE 
Dep Mean 

C.V. 

DF 

89 

Mean Square 
930789732584 
8550554773.5 

4.4841583~ 1012 

Sum of Squares 
3,723 1 58gX 101 2 
760999374838 

C Total 

92469.20987 
769.939.27660 

12.00978 

F Value 
108.857 

93 

R-square 
Adi R-sq 

0.8303 
.. 0.8227 - 



Table 3 below shows the results of a partial ~2 analysis. This procedure identifies which 

variable or subset of variables explain the maximal amount of variation in imported parts. 

Results show that transplant production is by far the single most important variable in the model. 

Even though the yenldollar exchange rate explained some of the variation, i t  was comparatively 

low. 

Table 2 

OLS Estimates for Model with Dependent 
Variable U.S. Imports of Japanese Automotive Parts 

Perhaps the two most interesting correlation coefticients in Table 4 are those between 

transplant production and aftermarket sales and Big Three production. The negative and 

stat~stically significant correlation hetween transplant production and aftermarket suggests that as 

the stock of Japanese cars in  the U. S. depreciate, they could be replaced by transplant produced 

cars. Likewise, the statis~ically signit'ican~ and negalivt: correlation hetween transplant production 

and Big Three production suggcsrs that thc products of these companies are substitutes for each 

other. This has interesting pricing implications. For instance, consumer perceptions about 

quality (whether real or imagined) may be correlated with the price tag on new automobiles. If 

the yen rises (i.e. in our model, the nominal value decreases) then transplant production must 

decrease in order to offset the increase in the value of imports induced hy the yen, other things 

p-value 
Prob > IT1 

0.0067 
0.5900 
0.4509 
0.0025 
0.000 1 

Table 3 

Summa~y of' Forward Selection Procedure 
for Dependent Variable USPARTIMP 

Effective sample size N=95 out of 96 
White's Test of First and Second Moment. Specification: DF: 14; Chisq value.: 
99035.57 1052; ProbShisq: 0.0000 

Step 
1 

2 

Standard Error 
219484.5 1275 

0.01 109970 
0.06170194 
1.07677889 

37 1.70815227 

Estimated 
Coeff 

6093 18 
0.006002 
0.046727 
3.345267 

-2024.333829 

Variable 
~ T E R C E P T  
AFTERMKT 
BIG~PROD 
TRANSPROD 
YEN1 

t-statistic for 
Ho:Coeff=O 

2.776 
0.54 1 
0.757 
3.107 

-5.446 

DF 
1 
1 
1 
1 
1 

*Mallows C(p) Statistic is closely related to the RZ-statistic. I t  is a measure of mode 
adequacy when C(p)=p, the number of parameters. See Draper & Smith, Applied Statistical 
Models, Wiley & Sons. 1984, for more details. 

Variable 
Entered 

TRANS 
PROD 
YEN1 

F 
3 1 1.4972 

30.4662 

Prob>F 
0.0001 

0.0001 

Number 
In 

1 

2 

Model 
R**2 

0.7720 

0.0572 

R**2 
0.7720 

0.8292 

Mallows 
u p ) *  

29.5732 

1.5818 





Dynamic Adjustment Model (Growth Model) 

We used dynamic adjustment model to provide parameter estimates for the long run and 
short run trade offs in imports. Here short run changes in imports (Am,) are the monthly growth 

rates of imports. In this set up the model for short run in imports is given by: 

= P o  +Pit + P2D, + P3(m - f 11-1 + P4Abr 

+ P5Afl-1 + Pbbt-1 + P7fr-1 + P~ar-1 + P g s r - 1  

+ P 9 ~ t - 1  + P l O i r - 1  + Et 

where t is time, D, is a dummy for harmonized tariff codes (l=Post; O=Pre), (m-f) is the 
adjustment factor, 66, is change in Big Three production, Af change in transplant production, 

and the lag values are the long run cyclical effects on imports for Big Three production, 

transplant production, aftermarket sales. Japanese financial market, yenldollar relationship and 

the level of automobile installment credit. respectively. 

Table 6 

Explanatory Model for Short Run Changes in 
U.S. Imports of Japanese Automotive Parts 

Variable 

Intercept 

Time trend 

Harmonized Tariff' Code 

Last period adJustment 

Change i n  Big Three 
Production 

Change i n  Transplant 
Production 

Transplant Production 

Big Three Production 

Aftermarket Sales 

Japan SMI 

Yenldollar Exchange 
Rate 

Auto Ins~llment Credit 

N=95. ~ ~ = 0 . 6 3 4  1 
All data is in log forms excepl !'or change and adjustment variables, which are 
expressed as rates. 

t-statistic 

- 1.62 1 

-0.482 

0.856 

- 10.639 

0.957 

2.758 

-3.937 

1.817 

3.405 

0.369 

-0.876 

1.910 

Cottt't'icient 

-8.69 

-O.(X) I 

0.052 

-1.13 

0.058 

0.3 15 

-0.68 1 

0.124 

I .6Y 

0.030 

-0.142 

0.772 

p-value 

0.1088 

0.63 1 1 

0.3947 

0.000 1 

0.3414 

0.0072 

0.0002 

0.0728 

0.0008 

0.7 128 

0.3838 

0.0596 



Parameter estimates in Table 6 show that the imposition of the harmonized tariff code has 

no impact on the measurement of short run changes in imports. Similarly, the short run changes 

are independent of a time trend and the intercept at a .10 significance level. However, the model 

indicates that short run changes in U.S. automotive parts imports from Japan are quite elastic to 

long run aftermarket Japanese fleet and temporal adjustments in transplant production. Not 

surprisingly, the long run cyclical effects of consumer auto installment credit affects the level of 

automotive parts imports. 

Forecast Model 

This section provides a brief description of the benchmark model used to generate the 

"average sales-stable market" scenario and some description of the trend in the trade deficit. The 

forecast model provides an automatic ad-justment for feedback effects between variables with 

parameter estimates significantly (statistically) different from zero, as displayed in Table 7. It 

generates forecasts by allowing for the simultaneous movement of exogenous variables.' 

'in h i s  model capacity utilization, the yenldollar exchange rate, and automohile installment credit are treated as exogenous. Big 
Three production, transplant production, and ~tnponcd piins are endogenous. In iiccordance with standard practice, lagged 
endogenous variables are trealed as exogenou,. Ihuh. thc model as shown IS a loose representauon of these assumptions. 
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The model is given by y,+, = Fy, +Gel+, , where y, is the state vector such that: 

r ,= [4  c, a, P: fl m l r  

where b, is Big Three production, a, is automobile installment credit. c, is capacity utilization in 

auto manufacturing industry. f ,  is transplant production, p,! is the yenldollar exchange rate. m, 

is the amount of automotive parts imports and e, is a vector of innovations. Parameter estimates 

from this model are shown in the six equation system presented below. 

Note: All parameter estimates are significant at the 5% level. Zeros correspond to 
structural parameters not significuntly different from zero. 

This is effectively a VAR(1) model in which import forecasts (see equation 6 in matrix) 

increase when levels of Big Three production decreases, capaciry utilization rates in the domestic 

U.S. auto industry increases, the yen appreciates and prior period imports increase.? Results 

indicate that auto installment credit (a strong indicator of U.S. demand for automobiles) and 

levels of transplant production affect import levels indirectly through capacity utilization and Big 

Three production (we equations 3. and 1 respectively). 

The model also indicates that capacity utilization in the U.S. automobile industry, the 

yenldollar exchange rate, and the nurnher of transplant vehicles produced last period are 

significant predictors of transplant production (see equation 5). This relationship suggests that a 

significant time lag effect of one period exists hetween the yeddollar exchange rate and levels of 

transplant production, and that the yenldollar exchange rate does affect the level of transplant 

production. For instance, the model reveals that when the yen appreciates against the dollar, 

transplant production increases. Many factors may account for this relationship. However, one 

of' the most important, suggested by equalion 5, is that Japanese manufacturers may find i t  more 

cost effective to increase levels ot' transplant production when the yen appreciates against the 

dollar. 

*~echnlca l ly .  the model was lmplelnented ~b ;r state spilce model. See Andrew C Harvey. Forecarring. S~rucrural Time Series 
Models and [he Kalnm Fllrer. Ca~nhr~dge  l in~vrrs~tb Press. 1989, for further detiiilr on the swnornetnc theory h a t  underlies this 
procedure. 
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Equation 4 highlights the so called unit root phenomenon in the yenldollar exchange 

rate.3 Basically this equation suggests that the yenldollar relationship is a random walk with the 

prior period's rate as the best predictor of the following period's rate. Similarly, equation 2 
suggests that capacity utilization in the automotive industry also exhibits the random walk 

chracteristics. However a closer look at the estimated coefficient suggests that there are no unit 

roots in this equation. Moreover, this may be an artifact of production planning in the 

automotive industry. For instance, automotive plant managers tend to operate on a ninety day 

planning cycle for setting production tilrgets (i.e. capacity utilization) in response to market 

demand and or the stock of dealer inventory. Thus, the monthly data employed in the anaiysis do 

not capture this cycle. A three-month moving average might be a better vehicle for capturing the 

production planning effect in equation 2. 

Interestingly, equation 3 shows that the yeddollar exchange rate is a significant predictor 

of the level of auto installment credit i n  the economy. This suggests that models including both 

yeddollar exchange rates and auto installment credit may find the yen to be insignificant, since it 

is embedded in auto ins~allmen~ credit. This analysis is also true for models in which transplant 

production is signilicant (see equation 4) because the yen/dollar relationship is incorporated in 

this predictor as well. 

Downward Bias and Deficit Trends4 

This section provides the results of an econometric procedure used to identify the nature 

of the persistence i n  the trade deficit and to provide an explanation for the downward bias in the 

trade foreoas t. 

Key elements of the debale aboul the U.S.-Japan bilateral auto parts trade centers on the 

causes of the persistence of the trade deficit and its impact on domestic industries. We employ a 

simple distributed lag model lo test I'or persistence and to identify the nature of trends in the data. 

Not surprisingly, we l i nd  a strong un i t  roo1 presence i n  the trade deficit. The results of this 

analysis is presented below. Here the trade deficit (LNDEF) is measured by the log of the 

difference belween U.S. imports of Japanese autorno~ive parts and U.S. exports of automotive 

parts to Japan. 

3~ssentially un~t  mots reflect the prslstence of an econornlc or financial vmahlr over time. 
U.S. aulo parts exported to Japan I S  so ~nlnuscule that the d e f i c ~ ~  series is virtually indistinguishable from the import senes. 

Thus. the analys~s of Ihe deficit here IS v~nucllly ~ ~ ~ d ~ s ~ l n g u ~ s h a h l e  from an analysis of Impom In Ih~s case. 
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Numbers in parenthesis are standard deviations 

The null hypothesis posits that there are no unit roots in the data so that one might expect 

an autoregressive model of the first type with drift. Hence, the null hypothesis tests the 

significance of the coefficients of the time trend and the autoregressive component of the model. 

The F-statistic for this model is 113.2294 with (2.93) degrees of freedom. This is substantially 

greater than the critical value of the Dickey-Fuller Test Statistic of 8.73 for at p=0.01. Thus the 

null hypothesis was soundly r e j e~ ted .~  

The simple model does a good job of explaining the persistence of the trade deficit, but it 

does not provide any explanation for it. However, the implementation of harmonized tariff codes 

effective January 1. 1989 resulted i n  a shock to the automotive parts series which may simply be 

an artifact of the accounting process. This resulted in a "regime shift" in the data. as the import 

series after the harmoni~ed taliSS code became a relatively stationary series. The net result is a 

quadratic trend in the import series, underscored hy the significance of the time variable in the 

model. Other analyses reveal that the quadratic trend is concave, thereby describing a deceasing 

trend in imported parts. Thus, the most recent observations will be weighted more than earlier 

ones resulting in a downward hias in the forecast. 

bleasurement Error Effects 

Residual errors i n  the ITC classification of imported automotive parts are captured by the 

parts category entitled 'Other Motor Vehicle Parts NSPF, i n  TSUS for the 1985 to 1988 pre- 

harmonization period tariff schedule of the U.S. (TSUS). Other Parts NESI in 8706-8708 of 

HTS is the category used tor this purpose in the post-harmonized tariff schedule (HTS). 

Figure 1 is a depiction ol' the extent to which the new HTS reduced measurement error. 

Hen: the nonstationarity in  the NESI series can he seen prior to January 1,  1989 and the relative 

stationarity thereut'lrr. This scenar-io has a profound effect on the forecast of the trade series. In 

f a c ~  i t  suggcsu: thai L.S. imports ol'lapanese automotive parts has reached a plateau, so that a 

good bcnchmark I'oscca~k migh~ hc a univariate time trend based on the post-harmonization data 

only. 

5 ~ e e  Dlckey. David A .  and Wayne A. Fuller. "Likelihood Ratio S~atistics for Auloregressive Time Series with a Unit Root." 
Econnn~err~ca Vol.  40. July .  198 I. pp. 1.057- 1.072 
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Figure 1 
Residual Error in Parts Classification 

1985- 1992 

300 
Re-Harmonized Tariff Codes Post-Harmonized Tariff Codes 

CA 
c 

50 

1985 1986 1987 1988 1989 1990 1991 1992 

Source: U.S. International Trade Commision 

Further details on the diagnos~ics of the forecast model are shown in Tables 8- 10. 

Table 8 

Estimate of the Transition Matrix 

B IG3PROD(T.T) 

0.42 1 

O.O(X) 

0.005 

O.O()O 

-0.0 I 1 

-0.087 

A I f  

10395.1 

0 751 

1 12.547 

-0.096 

- 180.86 

3379.9 

INS'] ALCK(?':T) 

- 1.033 

0.oW 

0.960 

O.(HH) 

- 0 018 

0.023 

IMPORTS(T.T), 

- 0.187 

- 0.000 

- 0.003 

O.O(X) 

0.003 

0.74 1 

YEN(T:T) 

56.279 

0.006 

- 35.508 

0.987 

- 45.840 

- 1024.8 

TRANPROD(T:T) 

- 1.050 

-O.o(X) 

- 0.05 1 

O.CKK) 

0.805 

- 0.194 



Table 9 

Variance Matrix for Innovation 

Table 10 

Schematic Representation of Partial Autocorrelations, by month. 

E l  

E2 

E3 

E4 

E5 

E6 

E i  corresponds to idiosyncsa~ic el-ros in i-th equation, i=l ,  ..., 6 

E3 

-709055601 

-11441.483 

87437095.6 

-85 146.629 

96076021.7 

266036788 

Name/Lag 
BIC3PROD 

E 1 

2.7937E10 

320457.132 

-709055601 

642821.866 

- 1.02145E9 

1 17267 122 

3 1 4  
+ I 

' 1 1 2  
+ 1 

E2 

320457.132 

9.8012372 

- 1 144 1.483 

10.339604 1 

- 14837.154 

- I(Klo8.833 

E6 

117267 122 

-10008.833 

266036788 

-323882.1 

17058 1806 

740723288 1 

E4 

642821.866 

10.3396041 

-85146.629 

105.8 1642 1 
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Appendix 111 

Prices 





This Appendix details the assumptions we use to translate our constant dollar 1996 

forecast. of U.S.-Japan automotive trade to 1996 current prices. The model we use is based on an 

assumption that price changes in Japanese imports reflect primarily changes in the yen-dollar 

exchange rate and the rate of U.S. price inflation. Slightly different assumptions 

Imports from Japan into the United States 

We assume that Japanese automotive producers will attempt to recover their costs of 

production for products sold in the United States on the basis of national origin of those costs. For 

example, this study estimates that 55 percent of Japanese affiliated vehicle sales in 1996 will be 

comprised of sales of vehicles assembled in the United States or Canada. Our previous study 

identified a maximum US content value (for Honda) for transplants of 62%. If we make the loose 

assumption that all Japanese transplant production will contain roughly this level of content by 

1996. then approximately 34.1 percent (.62 X .55) of the value of Japanese vehicles sold in the 

United States will be U.S. sourced by 1996. 

We rely on an outside estimate of the projected cumulative rise in the US CPI-U (or 

Consumer Price Index for Urban Consumers) of 14.42 percent for 1992-1996. If this price index 

serves as a !'air proxy for the likely rise i n  U.S. costs of producing automotive product for 

Japanex firms during 1992-1996, than we can expect at least a 4.92 (341 X 14.42) percentage 

i n c r e x  i n  Japanese automotive prices due to U.S. cost recovery. 

I S  Japuncsr vehicles contain 34.1 percent US content i n  1996, we assume that the 

remaining 65.9 percenr is Japanese sourced. We forecast two yen-dollar exchange rates for 1996, 

1 17 and 1 10. or a 8.4 percenr and 15.25 percent increase in the value of the yen compared to the 

average level ot' 126.78 yen to iht: dollar i n  1992. We assume that the Japanese will pass through 

this entire increase l o  the Japanese share of conent contained in their U.S. vehicle sales. Japanese 

vehicle prices will retlect, then, an additional 5.54 (.659 X ,084) or 10.05 (.659 X .1525) 

percenlage point increases in retail prices, in addition to the 4.92 percentage point increase due to 

U.S. inflation. 



Thus, Japanese automotive prices will increase during 1992-1996 by 10.46 percent (4.92% 

+ 5.54% at 117 yen/$) or by 14.97 percent (4.92% + 10.05% at 110 yen/$), depending on the 

level of the yen-dollar exchange rate. We also assume that the Japanese will apply this price 

increases uniformly across their product lines regardless of sourcing of vehicles and parts. This is 

an unavoidable, but tenuous assumption. These two assumptions on price increases for Japanese 

automotive sales are multiplied by our constant dollar forecast estimates for vehicle and parts 

imports to yield current 1996 dollar imports levels. 

Exports to Japan 

Our trade forecast for current dollar levels of 1996 vehicles and parts exports to Japan 
result from.multiplying our constant dollar 1996 estimates by a cumulative percentage increase in 
the CPI-U of 14.42 percent. 



Appendix IV 

U.S.-Japan Parts Trade by Part Categories 

Compiled h y  Lht: Offlce lor the Study of Autolnotive Trmsprution 
Taken from 1n1ern;l~ional Trade Co~nm~ss~on data measured at custom value 

All numbers reflect Pos~ Harmonized Tarlff Code in effect as of January 1. 1989 
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