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1 Introduction

Krosaki Harima celebrated its 100th anniversary
on June 1, 2019. In this issue of the 100 Year Anniversary
of the Krosaki Harima Technical Report, I would like to
review the consumption trend of refractory raw materials
in Japan and changes in the global supply and demand
environment for refractory raw materials which has been
greatly affected by the movement of China, over the 25
years since 1994, when the 75 Year History of our company
was compiled. And finally, I would like to look into the
future prospects of refractory raw materials in the future.

2 Consumption Trend of Refractory Raw Materials in
Japanl,s-s)

Fig.1" and 2" show the change in refractory raw
materials consumption from FY1990 to FY2018 of the
Japan Refractories Association members. Because there are
refractory manufacturers not joining the Japan Refractories
Association, these figures are not actual total consumption
of refractory raw materials in Japan, but they are considered
to be sufficient statistics to show the trend.

2°1 Decrease in Consumption and Change in Raw
Materials in Japan"*

The consumption of refractory raw materials in
Japan in FY2018 was 942 thousand tons, a 37 % decrease
from the consumption in FY1994 (1,490 thousand tons)1).
However, during the meantime, steel production, which is
the main consumer of refractories in Japan, has been on a
level exceeding the annual production of over 100 million
tons”™®,

However, the decline in the consumption of
refractory raw materials stopped in the mid-2000s and has
remained at around 900 thousand tons since then (Fig.1").

In past 25 years, alumina-silica raw materials such
as mullite, sillimanite, kyanite, andalusite, chamotte,
pyrophyllite and refractory clay have decreased. While
high-alumina raw materials such as white fused alumina,
sintered alumina, calcined alumina, brown fused alumina
and calcined bauxite have increased? (Fig.1” and 2"). This
movement shows high purity and upgrading of refractory

raw materials required for quality improvement of

=

B

* AT Corporate Officer

_29_

Krosaki Harima Technical Report No.167 (2019)



Trend of Annual Refractory Raw Mateials
Consumptionin Japan (FY1990-FY2018)
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Fig. 1 Trend of Annual Refractory Raw
Materials Consumption in Japan,
FY1990-FY2018".
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Annual Consumption of Refractory
Raw Materials in Japan
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Fig. 2 Annual Consumption of Refractory Raw
Materials in Japan, FY1994 and FY2018".

refractories.

Furthermore, the use ratio of magnesia raw
materials such as fused magnesia and sintered magnesia
have decreased because of increase of imported magnesia
refractory products (Fig.2").

2°2 Increase in Imported Raw Materials and
Refractory Products"
According to the data of the Japan Refractories
Association, the ratio of imported raw materials in Japanese

refractory raw materials consumption was 62 % in
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FY2018", and 39 % in FY1994". This change indicates
that substitution from domestic raw materials to imported
raw materials has progressed in past 25 years to improve
the economic efficiency’”. As a result, domestic raw
material manufacturers that were not cost competitive
have been shrinking their capacities or withdrawing.

In addition to that, domestic some refractory
manufactures had transferred their production capacity to
China to improve the economic efficiency. And as a result,
Japan's imports of major refractory products such as
fireclay refractory bricks, high-alumina refractory bricks,
basic refractory bricks (burned and unburned) and basic
gunning refractories had increased from around 50,000
tons in FY1994? to over 250,000 tons in FY2006?.

The movement to expansion of the import of
refractory raw materials and refractory products advanced
rapidly by the mid-2000s, and there is no significant
change afterwards?.

2°3 Background
Consumption Trends in Japan®?

of Refractory Raw Material

Though "decrease in consumption”, "Higher purity
and higher grade", and "Expanded use of imported raw
materials, especially Chinese raw materials" in refractory
raw materials in Japan for the past 25 years were the
continuation of the tide from before, this change also
almost converged in the middle 0of2000's, and large change
has not occurred until now.

Since the 1970th when Japanese steel production
came over 100 million tons annually”?, Japan's refractory
production (refractory raw material consumption) has
been continually decreasing along with a significant
improvement in refractory unit consumption.

Stable situation of refractory production in Japan
since the mid-2000’s means that finalizing the refractory
production capacity transfer to China and reaching a
certain high level in the iron and steelmaking process and
also refractory quality in Japan.

In addition, after the Plaza Accord in 1985, the
trend of expanding the use of imported raw materials has
continued in Japan due to the persistently strong yen
(Fig.3%). In particular, since the mid-1990s, cheap Chinese
raw materials have spread widely throughout the world,
and Japan, which is geographically close to China, has
become increasingly dependent on cheap Chinese raw

materials.

3 Increased Worldwide Dependence on Refractory
Raw Materials of China®?
Here, let's look back further how Chinese raw
materials have spread widely throughout the world.
Refractory raw materials of China began to be
exported to the world in full scale has been around 1980,
when the transition to a track of reform and open-door
policy began to progress in China. Initially, low-grade raw
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materials based on natural resources were mainly focused,
and exports under the quantity and price control by the
Chinese Government.

On the other hand, along with the starting of
operation of the Baoshan Iron & steel Co., Ltd., the first
modern steelworks in China, in 1985, high-quality
refractories are required to support its operation, therefore,
high-grade raw materials such as various kinds of electro-
fused raw materials and high purity sintered raw materials
were requested, the development and production of them
have been promoted.

In the early 1990s, China's reform and open-door
policy became full-fledged, and newly-established private
enterprises were becoming to produce and export refractory
raw materials in free prices. Cheap Chinese refractory raw
materials had been exported to the world in large quantities.
Also, not only conventional low-grade raw materials but
also high-grade synthetic raw materials that have been
improved in quality level had been started to export.

For China at that time, resource exports were one
of the important means of acquiring foreign currency, and
refractory raw materials were also encouraged to promote
exports, boosting exports.

25 years ago (1994), the world and also Japan were
in the midst of rapidly advancing the movement of China

raw material utilization expansion.

4 Changes in the Global Supply and Demand
Environment for Refractory Raw Materials>®

As mentioned above, Japan's refractory production
(refractory raw material consumption) has been shrinking
to equilibrium during the past 25 years, but the global
supply and demand environment for resources including
refractory raw materials has changed dramatically.

The phenomenon that had the greatest impact on
global resource trends was the rapid increase in industrial
production in emerging industrialized countries, mainly
China, since the beginning of this century, and the
accompanying dramatic increase in resource consumption.

Just like energy resources and metal resources faced
confusion in supply and significant rise in market prices
due to the rapid increase in worldwide demand, refractory
raw materials based on natural resources also was greatly
suffered the change in this global resource environment
directly and indirectly.

4°1 Rapid Increase in Demand for Refractory Raw
Materials Mainly in China®*

World production of iron and steel, cement, etc.,
which are the major applications of refractories, has
explosively increased since this century. In particular, their
production in China has increased explosively, and both

have accounted for more than half of global production

(Fig.4™).
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Fig. 5 World Production of Magnesite by
Country, 1990-2018'.
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Fig. 6 World Production of Graphite by
Country, 19902018,

Considering the fact that the refractory unit
consumption improvement has not progressed much in
China where the production of steel, cement, etc. has
increased explosively, the domestic demand of refractory
(refractory raw materials) in China seems to have occupied
over 60 % of the refractory demand in the whole world.

Fig.5'% shows world production trend of magnesite,
and Fig.6'" shows world production trend of graphite.
Both raw materials are mainly used for refractories, and
both of them are increasing in production in response to
increasing production of steel and cement. It can be seen
that production of both raw materials in China, where
refractory demand has been increase rapidly, has been
increased remarkably, and the global share of Chinese raw

materials has greatly increased'*'.

4°2 Changes in Export Policy of Resources of
China®?

By the success of the state-owned enterprises'
privatization policies and foreign-capital introduction
policies since around 1998, China had been called as "the
factory of the world" at the beginning of this century. As a
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result of this, foreign currency earnings increased due to
exports of industrial products, so the necessity of acquiring
foreign currency by export of resources declined.

As the domestic demand of natural resources
sharply increased, the Chinese government started
converting export promotion policy and restricting
exports. For the purpose of curbing resource export,
Chinese government implemented policies such as
"Reduction and abolishment of VAT refund rate",
"Imposition of export tax", "Reduction of export licensing
quantity”, and improved domestic systems for the
protection of domestic resources.

Refractory raw materials were also greatly affected
by the change of the natural resource export policy of the
Chinese government. In the situation in which the
dependence to the Chinese raw materials was increasing
worldwide, it was rapid expansion of the refractory
domestic demand of China itself and conversion of the
resources export policy, and the refractory raw material
market of the world has always been influenced by the
trend of China since the beginning of this century.

4+3 Confusion in Refractory Raw Material Market

Before Beijing Olympic Games™?

Market turmoil since 2007 ahead of the 2008
Beijing Olympic Games was one of major events for
refractory raw materials.

In China, since industrialization had already
advanced and air pollution had become a problem, a
speculation had flowed that the Chinese government
would impose large-scale restrictions on raw material
production and export restrictions in response for the
Beijing Olympics. Since the world had already faced supply
and demand anxiety and market confusion of refractory
raw materials originated from China, anxiety was further
agitated, and temporary demand and speculative purchase
from all over the world increased rapidly, and a kind of
panic occurred.

In particular, the impact on items subject to export
restrictions by the Chinese government's Export License
System was significant.

44 Calm Down of Refractory Raw Material
Market>?

With the global economic slowdown by the global
financial crisis from the second half of 2008, the supply
and demand of refractory raw materials market in the
world temporarily relaxed and the market price went
down. However, as the world economy recovered, the
anxiety of supply and demand of raw materials and the
fear of reactivation of market turmoil had arisen.

Following that, with the re-slowing down of the
global economy starting from the European debt crisis, the
slowdown in economic growth in emerging industrialized

countries, especially China, became clear, and steal and
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cement production also began to weaken. Due to such a
change in the world economy, the global refractory raw
material market gradually calmed down around 2013.

4°5 Confusion Caused by Strengthening
Environmental Measures in China®%1219
However, the refractory raw material market fell

the the

countermeasure in China became full scale after 2016.

into chaos again, because environmental

China has been working on environmental
problems since the 1970s, but as a reality, pollution
problems have become serious due to rapid economic
development and industrialization since the beginning of
this century, and it has become a major social problem.

Therefore, the Chinese government revised the
“Environmental Protection Law” to be more effective and
put it into effect on January 1, 2015. The Ministry of
Environment of the P.R.C (now the Ministry of Ecological
and Environment of the P.R.C) has been conducting
environmental audits and guidance on a nationwide scale
for three years since 2016, and has continued to focus
monitoring in 28 cities around Beijing.

As a result, a lot of environmentally unsuitable
manufacturers were closed or reduced their production,
and all refractory raw materials faced confusion in supply
and significant rise in market prices due to a sudden
decline in production capacity same as all other industrial
products.

Especially the confusion of magnesia market was
more severe than other raw materials. This was caused by
the launch of a national reorganization policy of the mine
of Anshan city government in March 2017 at the same
time as the environmental audit. Unfortunately, Chinese
magnesite resources are very concentrate in Anshan City,
Liaoning Province.

This movement in China, while the world share of
Chinese raw materials is high, resulted in another turmoil
in the global refractory raw material market.

Since the latter half of 2018, the investment of
environmental measures by enterprises in China has also
advanced, and the productivity has recovered. As of
November 2019, the refractory raw material market has
been sedated overall even though follow-up audits by the
Ministry of Ecology and Environment are continuing,

5 Prospects of Refractory Raw Materials in the Future

With the rapid increase in steel and cement
production in China since the beginning of this century,
the world's demand for refractory materials has expanded
rapidly and has been greatly disrupted. However, steel and
cement production in China has started to slow down. On
the other hand, in Southeast Asia, South Asia, and Africa,
new demand for refractory materials is expected to increase
due to increased production of steel and cement.

Future supply fluctuations in refractory raw

Krosaki Harima Technical Report No.167 (2019)
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materials may be relatively stable compared with before by
the balance between the decrease in consumption due to
the improvement in refractory unit consumption in China
and the increase due to new demand.

It is true that Japan's refractory industry, which is
adjacent to China and has few resources, has become more
dependent on Chinese raw materials than other countries,
because of lack of natural resources and economical point
of view. However, in refractories that use abundant
elements on the earth, the high dependence on Chinese
raw materials is not due to the uneven distribution of
resources, except for some raw materials, but exclusively to
economic efficiency.

In China, in addition to the drastic cost increase
accompanied by economic development, the cost in terms
of environment and safety surely rises, and the relative
price competitiveness in the world tends to weaken.
Therefore, it is necessary to pay attention whether China
will continue to play the role as a global supply base of
refractory raw materials in the future.

In the resource prices have risen, new development
and increased production capacity of refractory raw
materials in resource-rich countries other than China has
started to be activated, and it is important to always pay
attention to the trends in all over the world.

However, China is the world's largest supplier and
consumer of refractory raw materials, and China will
continue to have a significant impact on the global market,
so it will be necessary to keep an eye on economic and
policy changes of China in the future.
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