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ABSTRACT

The Japanese construction materials industry has been
suffering from the world-wide recession, fierce international
competition, and sluggish domestic construction activities.
Historically, Japanese construction material manufacturers
have competed with other countries internationally and have
had few imports in their domestic market. Therefore, there
is no idea of integrated market of domestic production with
imports in the Japanese construction materials industry right
now. However, the structure of the Japanese construction
materials industry will change rapidly in the next decade,
following the increased foreign pressure to open Japan's
domestic market and the rapid appreciation of the Japanese
yen. The Japanese construction materials industry will have
to face dgrowing imports in their domestic market in the
future.

This thesis presents a historical lesson, based on what
the U.S. construction materials industry is experiencing now,
compared to the present condition of the Japanese const-
ruction materials industry. In this way it will outline the
potential for an integrated construction materials industry
with imports in Japan. To this end, the thesis first
presents a general view of the international trade of both
countries, explains construction activity in both countries;
examines the individual construction material market in the
U.S. and Japan; and finally, presents ways to integrate the
U.S. and Japanese construction materials industries through
imports in the future.

Thesis Supervisor : Dr. Fred Moavenzadeh
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Chapter 1 Introduction

Although there are quite a few studies of the interna-
tional construction industry in general, few studies of
international trade in construction materials and its impact
on the international construction industry have been carried
out. According to input-output tables published by the U.S.
and Japanese governments, about one-third of total construc-
tion investment goes to construction materials. As a result
of the increased number of international construction
projects, it has become very important to know which portions
of construction investment are tradeable particularly between
developed countries.

After World War 1II, international construction became
very active in the construction industries of developed
countries, due to advanced technologies at home and increased
construction demand abroad. Along with this internationali-
zation process, construction materials and machinery indust-
ries became international. However, until recently, inter-
nationalization of these industries has more or less followed
the internationalization of domestic construction industries.
Certain characteristics of construction materials, such as
bulky, heavy weight, and low value, prevented some construc-
tion materials from becoming profitable trade goods.
Clearly, they could not be distributed profitably on a global
scale. Very few construction materials were traded inter-

nationally in great volume before the 1970s.
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In the current study, two different types of inter-
national construction projects have been observed in terms of
the gravity of their effects on the economies of the cont-
ractors' home countries. These projects take place in
(1)developing countries and (2) developed countries. Typical
international construction projects in developing countries
are those in which contractors bring with them technology,
know-how, management, capital, and materials required for
projects. In extreme cases, contractors have had to supply
labor (skilled and unskilled). On the other hand, contrac-
tors bring only their technology, know-how, and management in
the second type of international construction which takes
place in developed countries. Materials and laborers are
available in developed countries. The activity of interna-
tional contractors in developed countries can be defined as
belonging to the service sector of each economy, because the
activity area is generally confined to feasibility study,
financing, consulting, and project management.

International construction in developing countries is
now gradually decreasing because of the money shortage and
the political instability of many of these countries.
However, international construction in developed countries,
especially in the U.S., is increasing due to economic
activity and fierce competition among international contrac-
tors seeking a new market to substitute for the sluggish
market in developing countries.

International construction in developing countries has
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had a strong effect on the economy of the contractors' home-
countries, because such project creates an additional demand
for the products of domestic construction materials and
machinery industries. One study suggests that about 50
percent of the contract price of projects in developing
countries was returned to the home economy of contractors,
primarily because of the contractors' preferences for home-
country materials [1]. This situation is changing rapidly
because of the globalization of the construction industry and
because of international contractors' new strategy which
pursues international procurement. Given the fact that an
international contract will not supply additional demand for
the home economy, construction materials and machinery
industries have to play an active role in their internationa-
lization if they want to continue to grow.

The U.S. has been the largest and most active construc-
tion market in the world. International contractors and
construction materials manufacturers have been trying to
penetrate the U.S. market. International trade of construc-
tion materials in the U.S. became very active in the latter
half of the 1970s, when a flood of construction materials
imports was first reported. The flood of construction
materials imports has had two meanings for the U.S. economy.
First, the American construction materials industry suffers
when it has to compete with low-priced imports. Second, and
paradoxically the construction industry in the U.S. is taking

advantage of low-priced materials. Although Japan's const-
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ruction materials market is not yet open to foreign manufac-
turers, it soon will be.

This thesis reviews construction materials and machinery
shipments, international trade, and domestic consumption in
the U.S. and Japan. This study investigates the activity and
role of the construction materials and machinery industries
in relation to the construction industry in the two count-
ries. Chapter 2 gives readers to a general outline of the
international commodity trade of each country. Chapter 3
examines the role of the construction industry in the economy
of each country. Chapter 4 describes the construction
material market in the United States, with example such as
cement, steel, and glass. Chapter 5 describes its Japanese
counterpart. In Chapter 6, as a conclusion, this thesis
presents a possible strategy for the future survival of the
construction materials and machinery manufacturers in these

two developed countries.
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Chapter 2 International merchandise trade of the U.S.
and Japan.

The U.S. and Japan,the two most developed countries in
the world, have had a 1long economic relationship, lasting
since World War II. In the 1980s, each country is the
other's biggest trade partner; however, the two countries
have different patterns of international trade. This chapter
gives a general view of the international trade of both

countries.

2-1 History of the international merchandise trade in the

two countries after World War II

The total Japanese exports and imports for the past 30
years are shown in Table 2-1. This table shows that Japan's
total exports grew from 724 billion yen ($ 2.01 billion)l/ in
1955 to 41,956 billion yen ($ 175.89 billion) in 1985, and
that imports grew from 890 billion yen ($ 2.47 billion) to
31,085 billion yen ($ 130.31 billion) in the same period.
Meanwhile, the share of Japanese exports in world exports
increased from 1.6 percent in 1953 to 8.9 percent in 1984,
and its share of world imports increased from 2.9 percent in
1953 to 6.7 percent in 1984 (Table 2-3, 2-4). These numbers
show constant Japanese trade growth in the world economy.

During the same period, United States exports increased from

1/ Exchange rate : § 1 = 360 yen in 1955
$ 1 = 238.54 yen in 1985
For detailed information about the yen-dollar
exchange rate, see Table B-1 in the appendix.
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15.553 billion dollars to 213.146 billion dollars; however,
its share in the world exports decreased from 19.0 percent in
1953 to 11.4 percent in 1984 (Table 2-2, 2-3). Imports grew
from 11.562 billion dollars to 361.626 billion dollars and
the share increased from 12.9 percent to 17.1 percent in the

same period (Table 2-2, 2-4).

Table 2-1

Total value of Japanese exports and imports
billion yen

Increase Increase

Year Exports in Imports in

($ billion) 5 years ($ billion) 5 years
1955 724 ( 2.0) 890 ( 2.5)
1960 1,460 ( 4.1) 102% 1,617 ( 4.5) 82%
1965 3,043 ( 8.4) 108% 2,941 ( 8.2) 82%
1970 6,954 ( 19.3) 129% 6,797 ( 18.9) 131%
1975 16,545 ( 55.8) 138% 17,170 ( 57.9) 153%
1980 29,382 (129.6) 78% 31,995 (141.1) 86Y%
1985 41,956 (175.9) 43% 31,085 (130.3) - 3%

Note : See Table B-1 in the appendix for the exchange rate.
Source : [2]
Table 2-2

Total value of U.S. exports and imports
billion dollars

Increase Increase

Year in in

Exports 5 years Imports 5 years
1955 15.553 11.562
1960 20.600 32% 15.072 30%
1965 27.521 34Y% 21.520 43%
1970 42 .659 55% 39.951 86%
1975 107.652 152% 98.503 1479
1980 220.630 105% 244.871 149Y%
1985 213.146 -3% 361.626 48%

Source : [3],[4]
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able 2-3

Share of world exports by country

1953 1963 1973 1984
Area % Area % Area % AREA %
World 100.0 World 100.0 World 100.0 World 100.0
U.s. 19.0 U.s. 14.9 U.S. 12.2 U.s. 11.4
U.K. 8.7 U.K. 9.4 F.R.Germ.11.7 F.R.Germ. 8.9
F.R.Germ. 5.7 F.R.Germ. 7.9 Japan 6.4 Japan 8.9
Canada 5.1 France 5.2 France 6.3 U.K. 4.9
France 4.8 USSR 4.7 U.K. 5.3 France 4.9
USSR 3.5 Canada 4.2 Canada 4.4 USSR 4.8
Bel.-Lux. 2.8 Japan 3.6 Netherlan 4.2 Canada 4.4
Netherlan 2.7 Italy 3.3 Blg.-Lux. 3.9 Italy 3.8
Australia 2.4 Netherlan 3.2 Italy 3.9 Netherlan 3.4
Brazil 1.8 Blg.-Lux. 3.1 USSR 3.7 Bel.-Lux. 2.7
Italy 1.8 Sweden 2.1 Sweden 2.1 Saudi Ara 2.1
Sweden 1.8
Venezuela 1.8
Japan 1.6
Others 36.5 38.4 35.9 39.8

Source : {5}
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Table 2-4

Share of world imports by country

1953 1963 1973 1984
Area % Area % Area % Area %
World 100.0 World 100.0 World 100.0 World 100.0
U.s. 12.9 U.sS. 10.5 U.s. 11.6 U.Ss. 17.1
U.K. 10.7 U.K. 8.6 F.R.Germ. 9.2 F.R.Germ. 7.6
Canada 5.1 F.R.Germ. 8.0 U.K. 6.6 Japan 6.7
France 5.0 France 5.3 Japan 6.5 U.K. 5.3
F.R.Germ. 4.9 1Italy 4.7 France 6.3 France 5.2
USSR 3.4 USSR 4.4 1Italy 4.7 1Italy 4.1
Italy 2.9 Japan 4.1 Netherlan 4.1 USSR 4.0
Bel.~Lux. 2.9 Canada 3.7 Canada 3.9 Canada 3.8
Japan 2.9 Netherlan 3.7 Bel.-Lux 3.7 Netherlan 3.1
Netherlan 2.9 Blg.-Lux. 3.1 USSR 3.6 Bel.-Lux. 2.7
Sweden 1.9 Sweden 2.1 Switzer. 2.0 Saudi Ara 1.7
Others 44.5 41.8 37.8 38.7
Source : [5]

A structural change in the Japanese international
merchandise trade between 1955 and 1985 can be seen in Figure
2-1 and Figure 2-2. This change also reflects structural
change in the manufacturing industry in Japan. In the 1950s,
light industries such as textiles shared the greatest part of
Japanese exports, but in the 1960s heavy industries such as
metal products, machines and equipment emerged to dominate

Japanese exports in the 1970s and 1980s.
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Figqure 2-1

Export structure of commodity groups in Japan
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Figqure 2-2

Import structure of commodity groups in Japan
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Following the devastation of the economy in World War
II, the Japanese government and businesses rushed into
industrialization based on an export-oriented policy.

Because the United States has been Japan's main trading
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partner and the wealthiest country in the world, the Japahese
export structure and total industrial structure were deter-
mined by the spectacular profits to be made in the United
States import market. For the past 30 years, this industrial
structure was supported by large corporations and by the
Japanese government. In the 1950s and 1960s, the Japanese
government allocated resources, which had been scarce during
the immediate post-war period, to the sectors of the economy
regarded as future exporters. Carefully arranged import
barriers worked effectively to protect domestic industries.

By comparison, after World War II, the United States had
a mature industrialized economic structure, including an
export structure that has remained stable until now.
However, the imports structure has changed dramatically even
in this decade (Table 2-5). While agricultural and mineral
fuels imports have only doubled in ten years, imports of
manufactured goods have increased nearly five-fold.

About five percent of the United States exports went to
Japan in 1955, and exports to Japan grew to 10.6 percent of
the U.S. exports in 1985. By comparisons, the U.S. imports
from Japan grew from 3.9 percent to 20 percent of the U.S.
total imports during the same period.2/ The role of Japan in
the U.S. international trade became very important recently.
Moreover, gradually following the general change in its

international trade pattern, the U.S. changed from a net

2/ The numbers for 1955 come from a combination of
Japanese statistics and the U.S. statistics.



page 23
exporter to a net importer with Japan following the inter-

national trade pattern.

Table 2-5
U.S. merchandise trade by major products
(Domestic and foreign exports, f.a.s.;

general imports, c.i.f.)

million dollars

Exports

Total Agricul- Mineral Manufac- Others

tural fuel turer

1975 108,113 22,097 4,481 75,350 6,185
1976 115,413 23,281 4,228 81,302 6,602
1977 121,294 24,234 4,204 85,917 6,939
1978 143,766 29,777 3,946 101,474 8,569
1979 182,025 35,213 5,677 128,170 12,965
1980 220,786 41,757 8,154 155,808 15,067
1981 233,649 43,814 10,317 166,849 12,669
1982 212,275 37,010 12,777 151,264 11,224
1983 200,538 36,454 9,639 143,495 10,950
1984 217,888 38,231 9,481 158, 449 11,727
1985 213,146 29,632 10,102 161,974 11,438
Imports

Total Agricul- Mineral Manufac- Others

tural fuel turer

1975 105,880 10,333 28,284 57,691 9,572
1976 132,498 12,143 36,362 72,216 11,777
1977 160,411 14,555 47,293 85,224 13,339
1978 186,045 16,145 44,722 110,889 14,289
1979 222,228 18,249 63,800 123,755 16,424
1980 256,984 18,878 82,364 138,780 16,962
1981 273,352 18,807 84,441 156,351 13,753
1982 254,885 17,286 67,657 158,114 11,828
1983 269,878 18,102 60,215 178,475 13,086
1984 341,177 21,582 63,297 241,790 14,508
1985 361,626 22,019 55,843 269,364 14,400

SOURCE : [6]
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According to Japanese government statistics, the United
States' merchandise trade deficit with Japan began in 1965
[2]. These statistics show that the United States had a
trade surplus once in 1965, but never again since then. The
latest statistics in the United States show that the U.S.
trade deficit became $21,665 million, $36,796 million, and
$49,749 million in 1983, 1984, and 1985 respectively [6].
The shift of Japan's total international trade from a deficit
to a surplus occurred in the latter half of the 1960s. The
change from a surplus to a deficit in U.S. trade began in the
first half of the 1970s. During that period, the main trade
deficit of the U.S. was attributed to deficits with Japan and
Canada [3]. 1In 1985, the United States registered a $148,480
million trade deficit, and one-third of it came from the

deficit with Japan.

2-2 Review of the trade problem

After World War II, the United States had the most free
international trade policy among developed countries. At
this time, Japan had one of the most protected domestic
markets among the industrialized countries. Imports from
other countries were controlled by Japanese regulations and
authority. The Japanese government wanted to save available
resources and to concentrate them into the industries that
would become exporters, employ 100 million people directly
and indirectly, and raise the standard of living in Japan to

that of Europe and America. For example, the share of
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consumer goods (except food) in total Japanese imports was
1.4 percent in 1963 and 4.8 percent in 1985, while that of
the U.S. was 16 percent in 1960 and 33 percent in 1983
[21,[6]. These figures show that Japan concentrated more on
intermediate and capital goods than on consumer goods, as
compared to the U.S.

The reason why Japanese imports of consumer goods have
remained such a low percentage of the total imports cannot be
explained by tight government control. Because the Japanese
government had controlled imports so effectively, the
consumer goods remained a small fraction of total imports
during the post-war period. However, even since the tight
control has been lifted, the share of consumer goods imports
has remained small. One of the reasons is that the Japanese
officials have programmed a schedule for loosening the import
controls so carefully that the result has not been as
fruitful as the foreign countries expected. The second
reason is that Japanese culture values saving, which supp-
resses the demand for import goods. In order to examine how
two countries control trade, it is necessary to examine the

condition of trade barriers in those two countries.

2-2-1 Overt protection
i) Tariffs

Traditionally, tariffs have played an important role in
protecting the domestic market. Foreign governments and

businesses criticized the high Japanese tariffs in the 1970s.
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Japan tried to reduce friction over international trade by
slashing import tariffs an average of up to three percent in
early 1985 [7]. This figure, compared to that of the U.S.
and the EC, makes Japanese tariffs among the lowest in the
world. It is very difficult to figure out what the actual
average tariff 1is, because it varies according to the
condition of each country's import pattern and its import
control. One example of how each country's tariff works is
shown in Figure 2-3. This figure shows the actual burden of
imports for each country or area. According to this figure,
the Japanese tariff became equal to or lower than that of the
United States in the mid-1970s. (The rate of tariff burden
can be changed greatly by quotas, freight and insurance
costs, and patterns of import category; therefore, the rate
of tariff burden cannot be a true variable of tariffs.

However, it does give us some information about tariffs.)
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Figure 2-3

Rate of burden of tariff in Japan, the U.S., and EC.

Japan
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note : Rate of tariff burden =
Value of tariff revenue
Total value of imports

Source : [8]

Cline [9] examined the +two countries' average post-
Tokyo Round tariff rates and concluded that although the high
tariff rate does remain high in some politically sensitive
categories, tariffs are no longer the dominant form of
protection, and their average level is low in both the United

States and Japan (Table 2-6).



Iable 2-6

Average tariffs in the United States and
Japan, post-Tokyo Round rates

page

percentage
U.S. Japan
Industrial products
GATT definition
W 4.4 2.8
S 6.3 6
UN definition
W 4.6 6.8
Raw materials
W 0.2 0.5
S 1.8 1.4
Semi-manufactures
W 3 4.6
S 6.1 6.3
Finished manufactures
W 5.7 6
S 7 6.4
Selected product sectors
3112 Dairy 7.4 32.9
3113 Preserved fruits %Q 19.5
and vegetables ‘
3211 Textile spinning 11 5.6
3212 Made-up textiles 19.6 12.4
3213 Knitting 14.4 12.5
3214 Carpets, rugs 6.4 11.3
3220 Apparel 22.4 13.9
3233 Leather products 123.4 11.1
3240 Footwear 9 11.6
3559 Rubber products n.e.c. 12.1 11.6
3620 Glass 10.5 5.1
3691 Clay 15.9 3.6
Note: W= import-weighted average; S=simple average
Source [9]
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ii) on-tariff barrier otas

Non-tariff barriers became the most important form of
protection after the tariffs in the two countries became low.
Non-tariff barriers include import quotas, so-called volun-
tary export restraints, orderly marketing arrangements,
discretionary licensing, and state trading.

Historically, Japan has had a large number of import
controls. However, the number of import quotas gradually
diminished until the early 1970s and by 1985 there were
quotas for only 22 items, of which 21 were agricultural
products and the remaining one was coal (Table 2-7). Because
of the political influence of the agricultural sector in
Japan, the government has retained the quotas of agricultural
product imports. Some countries are asking Japan to open its
agricultural product market in order to reduce its trade
surplus. Their argument used to be that quotas were the main
barrier to Japanese imports, but the Japanese trade surplus
has become so large that agriculture imports increased by the
liberalization of the Japanese market can no longer offset
the imbalance.

The United States, like Japan, has various quotas in
many product areas, such as dairy products, animal feeds,
cotton, cotton waste, stainless steel bars, textile articles
and wearing apparel, peanuts, sugar, syrup, molasses, cheese,

and some beer and wine [7].
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Table 2-7 Japanese import quotas, 1962-1986
(Total number of 4-digit BTN categories
subject to any quota restrictions)

Unliber- Residual Of which

alized import

import quota Industrial Agricul-

item item products tural

products

Apr. 1962 492 453 n.a n.a.
Apr. 1965 162 123 n.a. n.a.
Apr. 1968 165 122 54 68
Apr. 1969 163 120 52 68
Oct. 1969 161 118 50 68
Feb. 1970 152 109 45 64
Apr. 1970 141 98 39 59
Sep. 1970 133 90 35 55
Jan. 1971 123 80 31 49
Jun. 1971 106 60 20 40
Oct. 1971 87 40 12 28
Feb. 1972 86 40 12 28
Apr. 1972 79 33 9 24
Apr. 1973 83 32 8 24
Nov. 1973 82 31 8 23
Jun. 1974 85 31 8 23
Oct. 1974 84 30 8 22
Dec. 1974 83 29 7 22
Apr. 1975 84 29 7 22
Dec. 1975 82 27 5 22
Apr. 1977 80 27 5 22
Apr. 1978 79 27 5 22
Aug. 1979 80 27 5 22
Jan. 1980 73 27 5 22
May 1980 78 27 5 22
Dec. 1981 79 27 5 22
May 1984 80 27 5 22
Apr. 1986 76 23 1 22
Source {10, 11]
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iii) Other non-tariff barriers

There are several non-tariff barriers other than quotas
conceived by foreign businesses, in Japan as well as in the
United States. It is very difficult to figure out how much
non-tariff barriers are protecting the domestic market from
foreign products, but it is the general perception that Japan
has a formidable collection of non-tariff barriers [7].
However, some studies such as Cline [{9] suggest that non-
tariff barriers are no more extensive in Japan than in the
United States. The main difference between the non-tariff
barriers in the two countries is that those of the United
States are much easier for foreign businesses to comprehend,
such as an anti-dumping law, a countervailing-duty low, U.S.
law Section 201 or escape-clause, the Buy American Act, and

SO on.

2-2-2 Intangible protection

Intangible protection include government procurement,
standards, industrial targets, and some oligopoly systems
such as "keiretu" in Japan. These have not been formed
intentionally to protect the domestic market from imports,
but they work very effectively to do so. Many aspects of the
Japanese trade system function as intangible protection, and
thus have been criticized by foreign governments and
businesses. Cline [9] suggests the use of Import-GNP Ratios
to judge the total effect of trade control (Figure 2-3).

This figure suggests that Japan's overall protection of its
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domestic markets is about average for developed

countries.

Fiqure 2-4 Relationship of import-GNP ratio to

size of economy.
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2-3 Future international trade of the two countries

After the Group Five meeting (U.S., Japan, West Germany,
England, France) in September 1985, there was a drastic
appreciation of the yen and depreciation of the dollar. The
yen appreciated from 250 yen per dollar to 160 yen per dollar
between August 1985 and July 1986. Following this event, the
Japanese international trade surplus was expected to decrease

dramatically. So far, the surplus has still remained high
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appreciation.

However, Japanese economic conditions have started
changing rapidly. Because of the high value of the Japanese
yen, Japan cannot compete with the NICs (newly industrialized
countries) such as South Korea, Taiwan, and Brazil, in the
United States market. This fact indicates that there will be
a drastic decrease of exports from Japan to the United States
and an increase of Japanese imports from the NICs. In order
to survive in the U.S. market, Japanese manufacturers have
begun investing directly in the U.S. Some products origi-
nally produced in Japan are now imported from the U.S. facto-
ries operated by Japanese manufacturers. )However so far,
direct Japanese investment in the United States, for the most
part, reflects demand generated in the United States. This
trend will not change in the near future.

While Japanese international trade surplus will dec-
rease, there is no evidence that the U.S. will recover its
international trade despite its currency depreciation. Delay
in the U.S. economic recovery comes from the independent
problem of its domestic rather than international policies.
Therefore, the trade surplus of Japan against the United
States will continue, even if its disproportion decreases and

total Japanese international trade comes into balance.
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Chapter 3 The role of the construction industry in Japan
and the U.S.

Several studies have been done on the construction
industries of the U.S. and Japan, because these industries
have large effects on the economies of both countries. This
chapter gives a general view of the role of the construction
industries in the two countries' economies and evaluates the
amount of investment and the employment they generate.
Investment in the construction industry is also analyzed to
identify components that can be tradeable between the two

countries.

3-1 Investment and employment

i) Construction investment in Japan

After World War II, the construction industry in Japan
played a very important role in the Japanese economy. From
the late 1950s Japan's construction investment has been
between 15 and 25 percent of the GNP (Gross National Pro-
duct). Japan's construction investment increased from 29,394
billion yen ($ 100.6 billion) in 1974 to 49,475 billion yen
($ 218.2 billion) in 1980. However, the construction invest-
ment's share of the GNP began to decrease after 1979. Figure
3-1 shows total construction investment in Japan (current yen
and 1980 yen) and its share in the Japanese GNP. The
Japanese construction investment, expressed in 1980 yen,

shows a sudden plunge in 1980 due to a change in government
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policy and an economic slowdown caused by the second oil

crisis.

Fiqure 3-1

Construction investment in Japan (current yen and 1980 yen)
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Source : [12]

ii) Construction investment in the U.S.

According to the Construction Review [13], new construc-

tion investment in the U.S. shows a cyclical movement with a
general upward trend, and its share in the GNP has consis-

tently been around 10 percent. These numbers suggest that
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the U.S. construction industry has a smaller amount of
influence on the U.S. economy than the Japanese construction
has on its economy. Figure 3-2 shows the total new construc-
tion investment in the U.S. (current dollaf and 1980 dollar)
and its share in the GNP. Construction investment in the
U.S. had grown at almost the same growth rate as that in
Japan between 1976 and 1982, but increased rapidly after
1983. Figure 3-3 shows the construction investment growth

rate in both countries.

Fiqure 3-2

Total new construction investment in the U.S.
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Figure 3-3

Construction investment growth rate in the U.S. and Japan
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iii) Employment in Japan's construction industry

The Japanese construction industry expanded at a rapid
pace after World War II, stimulated by a government policy to
industrialize the manufacturing industry. The construction
industry was a supporting industry for the industrialization
[8]. The number of construction firms has grown constantly
in Japan from 98,000 in 1965 to 516,000 in 1984 [14].
However, small construction firms, defined as those having no
payroll or as firms with the operating capital of less than
100 million yen, comprise 99.3 percent of the total number of
construction firms in Japan.

The number of employees 1in the construction industry
increased from 3,280,000 in 1965 to 5,480,000 in 1980, but
decreased after 1980. The number of employees in the
construction industry has been about 9 to 10 percent of total
Japanese employment for all industries for 10 years. Table
3-1 shows the total number of construction firms and total
employees. The decreasing share of construction industry
employment in total employment indicates the decreasing role

of the construction industry in Japan's economy.
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Table 3-1 The numbers of registered construction firms
and employees in the construction industry in Japan

Year Construction Employees
firms Construction All industry %
1965 98, 000 3,280,000 47,300,000 6.9
1970 163,000 3,940,000 50,940,000 7.7
1974 303,000 4,640,000 52,370,000 8.9
1975 351,000 4,790,000 52,230,000 9.2
1976 397,000 4,920,000 52,710,000 9.3
1977 428,000 4,990,000 53,420,000 9.3
1978 461,000 5,200,000 54,080,000 9.6
1979 475,000 5,360,000 54,790,000 9.8
1980 489,000 5,480,000 55,360,000 9.9
1981 496,000 5,440,000 55,810,000 9.7
1982 511,000 5,411,000 56,380,000 9.6
1983 514,000 5,411,000 57,330,000 9.4
1984 516,000 5,270,000 57,660,000 9.1
Source : [14]

iv) Employment in the U.S.

construction industry

The U.S. construction industry has consistently been the

biggest in the world, consisting of 1,389,309 establishments

in 1982 [15]. Table 3-2 shows the total employment in the

U.S. and employment in the construction industry. These

numbers show the cyclical movement of construction employment

which followed the total construction investment. Employment

in the construction industry increased 1.1 million within 10

years. (There are not consecutive annual statistics for the

number of U.S. construction establishments available.)
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Table 3-2 Total employment and construction
industry employment in the U.S.

Construction All industry %

1965 3,232,000 60,765,000 5.3
1970 3,588,000 70,880,000 5.1
1975 3,525,000 76,945,000 4.6
1976 3,576,000 79,382,000 4.5
1977 3,851,000 82,471,000 4.7
1978 4,229,000 86,697,000 4.9
1979 4,463,000 89,823,000 5.0
1980 4,346,000 90, 406, 000 4.8
1981 4,188,000 91,156,000 4.6
1982 3,905,000 89,566,000 4.4
1983 3,948,000 90, 200,000 4.4
1984 4,383,000 94, 496,000 4.6
1985 4,687,000 97,614,000 4.8
Source [3]

3~2 Components of construction investment
When we

we always use construction investment figures.

the construction

Japan.

misleading to

There are several components of construction

as compensation contractors' employees, design fee,
contractors' profit, and material consumed in projects. Some
of these components can be traded between the U.S. and Japan
and some cannot.

Table 3-3 shows direct-input into construction
industry in Japan with the input divided into two

From an international trade viewpoint, however,

discuss

investment

construction

very large in the U.S.

refer to the size of the construction industry,
know that
and

it is

investment as a whole.

investment such
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categories: (1) intermediate input from other industries and
(2) the value-added component of input. Table 3-4 gives
detailed information about intermediate input from other
industries in Japan. The direct input into the U.S. const-
ruction industry is shown in Table 3-5 in the same manner as
Table 3-3. Detailed information of intermediate -input from

other industries are shown in Table 3-6.

Table 3-3
Direct input into construction industry in Japan
percent
Year 1960 1965 1970 1975 1980
Total input
from other industries 68 63 62 57 58
Value-added component 32 37 38 43 42

Source : [16]
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Table 3-4

Intermediate input structure of the construction industry in
Japan

percent
Year 1960 1965 1970 1975 1980
Materials 76.0 74.3 72.5 67.1 68.0
(materials) (47.4) (45.3) (42.1) (39.7) (37.7)
(products) (15.3) (17.6) (19.9) (20.5) (20.6)
(machinery) (13.3) (11.4) (10.5) ( 6.9) ( 9.7)
Elect. power supply 0.2 0.6 0.5 0.9 1.1
Trade & Trans. 12.3 15.7 14.5 18.7 17.5
Finance & Insurance 1.3 1.9 1.8 2.5 2.0
Service 0.9 1.2 3.1 3.8 5.7
Other 9.4 6.3 7.7 7.0 5.8
Source : [17]
Table 3-5
Direct input into the construction industry in the U.S.
percent
Year 1960 1965 1970 1975 1980
Total input
from other industry 58 57 56 54 58
Value-added component 42 43 44 46 42

Source : [18]
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Table 3-6

Intermediate input structure of the construction industry in
the U.S.

percent
Year 1958 1963 1967 1972 1977
Materials 63.8 64.0 64.1 63.8 62.5
(materials) (39.0) (37.7) (35.3) (36.2) (36.9)
(products) (16.6) (18.2) (20.6) (18.4) (16.9)
(machinery) ( 8.2) (8.1) (8.2) (9.2) (8.7)
Elect. power supply 0.4 0.6 0.1 0.2 0.5
Trade & Trans. 21.1 20.3 18.8 19.0 19.1
Finance & Insurance 1.2 1.2 1.1 1.2 1.5
Service 6.2 6.7 8.5 9.2 9.9
Other 6.7 7.2 7.4 6.6 6.3

Source : [17]

According to these tables, we can categorize direct
input into the following four parts: (1) value-added compo-
nent, i.e. contractors' expenses and profits which are
defined as compensation to employees, capital consumption,
indirect taxes, outside household expenses, and subsidy
(negative expense); (2) construction materials such as
materials and products from other industries, which contrac-
tors or client buy at the market and bring into the construc-
tion project; (3) design and engineering services including
service activities by design firms, engineering consultants,
CM (construction management), etc; and (4) other input such

as utilities, finance, and transportation.
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We can see that the biggest part of construction
investment in the U.S., as well as in Japan, is the value-
added component which is almost equal to contractors'
expenses. The second largest component is construction
materials. Given the structure of the construction industry
in the U.S. and Japan, the value-added part of investment is
not tradeable. We can see a lot of examples indicating that
the value~-added part of investment is actually traded between
a developed country and a developing country. For example,
some high technology projects in developing countries such as
Saudi Arabia and Egypt require the importation of many
skilled workers. However, this is not the case for Japanese
projects in the U.S. Japanese contractors operating in the
U.S. are conducting service-sector activities.

The activity of the Japanese constructors in the
domestic as well as in the U.S. market was examined by
Hasegawa [17], Hoﬁma [19], Minami [20], and Sugimoto [8] from
various viewpoints in 1986. Since the value-added component
is not tradeable, the second largest component (construction
materials) is the largest component tradeable between the
U.S. and Japan. This thesis will focus on the construction
material component of construction investment in the U.S. and
Japan.

The construction industry in Japan plays a role as a big
consumer of other industries' products. Table 3-7 shows the
inputs to the construction industry from other industries and

their shares of each industry's output in Japan. This table
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shows that there are four industries whose output are heavily

consumed (about 50 percent) by the construction industry in

1980.

Table 3-

Input into the construction industry from other industries

in Japan in 1980

Inpu

t

% of each

billion yen ($ billion) industry

Mining other than metal 1,
Miscellaneous textile products
Wood, Wooden products mfg. 2,

Furniture & Fixture

Coal products

Stone, Clay & Glass products 4,
Iron and Steel rolled products 1,
Cast and forged steel products
Basic non-ferrous products

Metal products 4,
Machinery except electrical 1,
Heavy electrical apparatus
Miscellaneous industrial products
Gas supply

Wholesale and retail sale 3,
Real estate rental

Transport except for private 1,
Private transport 1,
Other communication services
Others

112.
335.
858.
934.
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The U.S. construction industry

role in the U.S. economy as a consumer
output. However, due to the relatively

GNP by the U.S. construction industry

also

plays an important
of other industries
small share in the

compared to Japan's

counterpart, the share of consumption by the construction
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industry of other industries' outputs is commensurately
smaller. Table 3-8 shows the inputs to the construction
industry from other industries and their shares of each
industry's output in the United States. This table indicates
that one industry group alone (stone, clay & glass products)
contributes nearly half of its output to the construction

industry.

Table 3-8

Input into the construction industry from other industries
in the U.S. in 1977

Input % of each
($ billion) industry

Mining other than metal 2,115 9.0
Wood products & furniture 18,688 33.6
Chemicals & chemical products 3,489 3.1
Petroleum & coal products 7,137 7.2
Rubber, plastics & leather 3,040 6.5
Stone, clay & glass products 15,913 46.0 *
Primary & fabricated metals 32,460 17.2
Machinery except electrical 5,657 4.8
Electrical equipment & supplies 7,216 8.1
Transportation and trade 28,945 5.7
Source : [8]

Chapter 4 analyzes the construction materials market and
indicates that nearly 80 percent of the total quantity of
hard plywood consumed in the U.S. depends on imports. This
thesis, in Chapter 4 and 5, also shows that the structure of
the construction materials market in the U.S. as well as in
Japan may change rapidly by the end of this century. It is,

therefore, very important to analyze the present situation of
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the construction materials market for the two countries in
order to recognize the problems faced by construction
material manufacturers and to forecast the future of the

construction materials markets in the two countries.
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Chapter 4 The U.S. Construction Materials Market

In this chapter we discuss the U.S. market for foreign
construction materials, especially those from Japan. The
analysis focuses on several materials including: cement,
steel, lumber, plywood, <clay materials (brick and tile),
glass, and construction machinery. Each product (except for
soft plywood and brick) will be analyzed on the basis of the
following factors:

a) Total consumption and total imports;

b) Imports from Japan;

c) Import effects on the U.S. materials industry and
market;

d) The U.S. manufacturers' response to imports;

e) Exporters' (especially Japan's) response to the

U.S. market.

Note : Constant dollar figures of total consumption are
calculated according to producer price indexes in

Table B-2 in the appendix.
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4-1 Cement

Throughout the world, two major types of production
systems are used to produce two different types of cement
products: pure portland cement and blended cements. Portland
cement contains lime, silica, alumina, and iron oxide, which
vary in proportions depending upon the specific application.
These ingredients are derived from the raw materials of lime-
stone, shell beds, clay, shale and slate deposits from
quarries. During refining, raw materials are burned into
clinker in the kiln, and the <clinker is ground into a fine
powder with a small amount of gypsum in proportions suitable
for specific applications. Gypsum affects the drying time
and the hardness of early age cement. About 90 percéent of
cement production in the United States is portland cement.
Blended cements consist of portland clinker mixed with
natural filler or industrial by-products, such as fly ash and
blast furnace slag. The production of blended cements
requires a smaller amount of energy than portland cement.

The two different types of production systems are wet-
process and dry-process clinker production. In a short
historical sketch, The World Bank describes the relative cost
advantage of the new dry process which was introduced in the
1950s.

Historical Development

Until about 1925, clinker was produced mainly by
the dry process in vertical kilns (batch
processing) or in rotary (continuous processing)

kilns, which were relatively small and fuel
inefficient, requiring an average thermal energy
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input of about 3,000 kcal/kg of clinker. The next
technological step forward was the introduction of
the wet process in the rotary Kkiln where the kiln
feed is introduced as a slurry rather than a dry
powder. This process permitted better homogeniza-
tion of kiln feed, simpler and easier operation,
less dust emission, more uniform cement quality,
and better overall economy including a reduction in
energy consumption to about 1,600 kcal/kg of
clinker. The advent of better raw meal homogeniza-
tion and dust collection system led to the return
of long dry rotary kilns. The major advantage was
the lowering of the thermal heat requirement to
about 1,000 kcal/kg. The next major advantage
technological step was the invention of the
suspension pre-heater, which was first installed in
the 1950s and since become the standard type of
cement kiln.

Source : [21]

The dry-process 1is popular in Japan and EC countries
where energy is relatively expensive, and the wet-process is

still popular in the United States, due to relatively low

energy costs.

a) Total cement consumption and imports

The value of total consumption and total imports of
cements in the United States is shown in Figure 4-1. Total
cement consumption fluctuates with the total construction
investment. The share of imported cement value in the total

U.S. consumption fluctuates more than does total consumption.
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Fiqure 4-1

Cement in the U.S. :
Total consumption and total imports

4.5 20%

4 —

3.5 - L 15%

}
NN

NN

e — - J

3 4

\

]
—
L =

AN
RO

NN
\\\\\N\\\\\\

NN

2.5 -

NN

7
NN

;22/5 - 10%

DAINAIRRNRAS

S
NN

. ¢
~a— |
iy A
I s AN N
1979 1980 1981 1982 1983 1984 1985
771 Total consumption Year [SN] Total imports

-8~ Imports share in consump. (right scale)

Source : [22]

b) Imports from Japan

According to the Mineral Industry Surveys [23], cement
imports from Japan used only eight ports in the U.S.; of
these, six handled 99.9 percent of the cement imported from
Japan in 1985. These ports are Anchorage, Los Angeles,
Portland (Ore.), San Diego, San Francisco, and Seattle. 1In
contrast with Japanese exports, the main cement exporters to

the