
1 Introduction 

One of the main differences between the chem-
ical industry in China and in Western countries is
the existence of three distinct major types of own-
ership: private-owned, foreign-owned and state-
owned. The ownership type affects many relevant
properties such as company goals, amount of local
control, technical knowledge, management style
and others. As a consequence, the ownership type
may have an impact on the performance of chem-
ical companies in China.

Several studies have aimed at identifying the
correlation between ownership type and compa-
ny performance in China, though none of these
studies looked specifically at the chemical indus-
try. For example, Wei et al. (2002) found that a high-
er remaining share of state ownership in newly pri-
vatized companies lowered the performance of
these companies. In contrast, Sun et al. (2002) found
a positive relationship between government own-
ership and firm performance in companies listed
in Chinese stock markets, though the authors admit
that this may be due to monopoly rents derived
from their government ownership. The results of

Xiao et al. (2000) point in a similar direction. They
found that legal person shares have positive effects
on firm performance while state ownership has a
negative impact - however, they state that this is
true only in the competitive electronics industry
and not in less competitive industries such as util-
ities. Finally, Wei et al. (2005) found that state own-
ership is negatively related to firm value while for-
eign ownership is positively related.  

The objective of the research outlined in this
paper was to examine the correlation between
ownership type and the development of company
performance in the Chinese chemical industry as
this is the main area of interest and expertise of
the author. Ideally, such research would focus on
individual chemical companies that changed their
ownership type while leaving other relevant param-
eters unchanged. However, this would result in a
very small sample size, and even for these samples,
gathering performance data would likely be impos-
sible. Instead, the research was based on the data
given in the Chinese statistical yearbook. This data
includes the aggregated sales and profits for each
of the three main ownership types within the peri-
od of 2006-2012, split by industry segment. For the
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period of 2006-2011, the number of employees per
ownership segment is also available, allowing some
additional analyses such as sales and profit per
employee. 

In total, the sample thus covers 22,600 chemi-
cal companies with total combined sales of 6,010
billion RMB, total combined profits of 443 billion
RMB and a total number of employees of 455,000
(data for 2011).

2 Analysis Details

The data used for the analysis was taken from
the Section “Industry” of the China Statistical Year-
book, editions 2007-2013, which contain data for
the years from 2006-2012. All data was taken with-
out any corrections as given by the National Bureau
of Statistics of China.

Worksheets utilized were “Main Indicators of
Industrial Enterprises above Designated Size by
Industrial Sector”, “Main Indicators of State-owned
and State-holding Industrial Enterprises by Indus-
trial Sector”, “Main Indicators of Private Industrial
Enterprises by Industrial Sector”, and “Main Indi-
cators of Industrial Enterprises with Hong Kong,
Macao, Taiwan and Foreign Funds by Industrial Sec-
tor”.

In each worksheet, data for the industry seg-
ment “Manufacture of Raw Chemical Materials and
Chemical Products” (as defined in China’s nation-
al Standard of Industrial Classification, GB/T 4754-
2011) was used as a proxy for the chemical indus-
try. This segment includes the sub segments of
basic chemicals manufacturing, fertilizer manu-
facturing, pesticide manufacturing, coatings man-
ufacturing, plastics manufacturing, specialty chem-
icals manufacturing, explosives manufacturing and

manufacturing of household chemicals. It does not
include manufacturing of pharmaceuticals, chem-
ical fibers, tires, plastic parts and non-metallic min-
eral products such as gypsum. 

Data used from these worksheets to character-
ize the chemical industry were Number of Enter-
prises, Revenue from Principal Business, Total Prof-
its, and Number of Employees (see Tab. 1 for the
sample data for selected years). All data referred
to mainland China only. Particularly in the case of
foreign-owned enterprises, this may lead to some
distortion as parts of their value creation may have
been done outside of China. For example, foreign-
based researchers of foreign-owned companies
may develop products which are also sold in China
– however, they will not be counted among the Chi-
nese employees of the company despite their par-
ticipation in the value creation process.

According to the China Statistics Yearbook, the
scope of industrial statistics were all industrial
enterprises with mainland China revenue from
principal business of over 5 million RMB from 1998
to 2010. Since 2011, the scope was adjusted to all
industrial enterprises with mainland China rev-
enue from principal business above 20 million RMB.
This adjustment needs to be considered in the dis-
cussion of the results. For example, the higher
threshold starting from the year 2011 may have led
to lower figures for the years 2011 and 2012 than
for the previous year. However, in the chemical
industry 20 million RMB (about 2.4 million Euro at
2014 exchange rates) is still a low sales threshold
in the chemical industry, thus the distortions are
likely to be only small. In general, the size thresh-
old is most likely to lead to an underrepresenta-
tion of the share of private enterprises as these are
on average by far the smallest companies of the
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Ownership Number of Firms Revenue (bn RMB) Profit (bn RMB) Number of Employees

2006 2011 2006 2011 2006 2011 2006 2011

SOE

Private

Foreign

Other

Total 20,715 22,600 2,032 6,010 114 443 3,580,000 4,550,000

1,551 1,124 615 1,167 28 56 1,070,000 970,000

10,375 12,089 454 1,893 24 142 1,050,000 1,590,000

3,295 3,537 548 1,560 41 137 480,000 750,000

5,494 5,850 415 1,390 21 108 980,000 1,240,000

Table 1 Sample data for 2006 and 2011.
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three ownership types. However, the results shown
below qualitatively hold true even if such an under-
representation indeed occurred.

As indicated by the worksheets listed above, the
statistical yearbook reports data for the whole
industry segment as well as for three different own-
ership types. 

State-owned and state-holding enterprises are
state-owned enterprises plus state-holding enter-
prises. State-owned Enterprises are non-corpora-
tion economic units where the entire assets are
owned by the State. State-holding enterprises are
a sub-classification of enterprises with mixed own-
ership, referring to enterprises where the percent-
age of state assets (or shares by the state) is larg-
er than any other single shareholder of the same
enterprise.

Private enterprises are profit-making econom-
ic units invested and established by natural per-
sons, or controlled by natural persons using
employed labor. Included in this category are pri-
vate limited liability corporations, private limited
share-holding corporations and private partner-
ship enterprises.

Foreign-owned companies are companies with
at least a 25% share of ownership from outside
mainland China. 

The ownership share not accounted by any of
these three types is still fairly large, accounting for
about 20-25% of total segment sales. However, it
is not split up further. The vast majority of this seg-
ment (more than 80%) is accounted for by limited
liability corporations with 2-50 domestic investors.
As such, this company type is most closely related
to private companies as the segment is neither
state- nor foreign-owned, and presumably driven

primarily by profit motives. An indication of this
fact is that the results for this “Other” segment of
ownership are similar to those of the segment of
private ownership. However, due to the mixed
nature of the “Other” segment, the results for the
segment are not discussed. 

Unfortunately no complete and consistent data
was available for the period before 2006, and for
2012, no data on the number of employees was
available. This limited the observation period ana-
lyzed.

While using this data allows detecting correla-
tions between economic parameters and owner-
ship type over the course of the observation peri-
od, it also has its own risks and thus requires care-
ful interpretation of the initial results. For exam-
ple, state-owned enterprises may be concentrated
in specific sub segments of the chemical industry
which are characterized by a performance devel-
opment that is different from the overall chemical
industry. In addition, the average company size is
correlated to the ownership type, complicating the
identification of causation.

In addition to using the data from the statisti-
cal yearbook,  a number of open interviews with
participants, primarily managers of state-owned,
private domestic and foreign-owned companies,
in the chemical industry in China have been con-
ducted. The information obtained in these inter-
views formed an important part of the evaluation
of performance differences by ownership type. 

Figure 1 Revenue of chemical companies in China by ownership type.
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3 Results 

3.1 Revenue Development
Revenues of the chemical industry in China more

than tripled between 2006 and 2012 (Fig. 1). Domes-
tic privately owned chemical companies were the
key driver of this growth. They increased their share
of revenue from 22% to 33% percent, a fivefold
increase in absolute terms. During the same peri-
od, SOEs only about doubled their sales. The com-
pound annual growth rate (CAGR) of private enter-
prises´ revenue thus was much higher (31%) than
the CAGR of the total chemical industry sales (22%).
Revenue growth of state-owned enterprises was
substantially below market average with a CAGR
of only 12%. The CAGR of foreign-owned compa-
nies was slightly below overall market growth with
19%. 

In order to assess productivity trends by own-
ership type, sales per employee were calculated as
well. The results (Tab. 2) show that all chemical com-
panies independent of their ownership type strong-
ly increased their sales per employee, with an aver-
age annual growth rate of 18% across all types.
Those ownership types with higher sales per
employee at the beginning of the observation peri-
od (in particular, foreign companies, but also to
some extent SOEs) showed slower growth in sales
per employee during the observation period. 

3.2 Profit Development

Total profits of the chemical industry in China
increased approximately fourfold between 2006
and 2012. This was a faster growth than the sales
growth, with a CAGR of 24% compared to only 22%
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Table 2 Revenue per employee by ownership type.

Ownership Revenue per employee (1000 RMB)

2006 2007 2008 2009 2010 2011 2006 - 11

SOE

Private

Foreign

Other

Average 568 696 775 1,001 824 1,321 18%

577 719 786 951 758 1,209 16%

432 535 619 885 718 1,189 22%

1,139 1,317 1,388 1,637 1,407 2,083 13%

423 526 630 814 698 1,119 21%

CAGR
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Figure 2 Profit of chemical companies in China by ownership type.
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for sales.  Similar to the situation regarding sales
development, private companies were the key driv-
ers for the growth in profit. They approximately
doubled their share of profit from about 20% to
40%, both at the expense of SOEs, whose share of
profits dropped from about 25% to about 7%, and
of foreign companies, whose share dropped from
about 36% to about 24%. In terms of annual prof-
it growth, the difference between different own-
ership types is also very clear. While profit of pri-
vate companies grew at a CAGR of 39% (15% high-
er than market average), the profit growth of for-
eign companies was substantially below market
average (CAGR of 16% compared to a CAGR of 24%
for the whole industry). SOEs even had a minor drop
in profits in absolute terms, though this may have
been due to some specific events in 2012, as SOE
profits in 2012 were only about half the level of the

previous year.
Profits per employee rose strongly for all own-

ership types of chemical companies. However, this
growth was much lower for foreign companies and
SOEs than for private companies. As a consequence,
private chemical companies by 2011 achieved sub-
stantially higher profits per employee than SOEs
despite a lower starting point at the beginning of
the observation period. Private companies also
reduced the relative gap to foreign companies,
though in 2011 profit per employee was still only
about half the level of that of foreign companies. 

In fact, private chemical companies obtained
substantially higher profits per employee in 2011
than SOEs even though they were still slightly lag-
ging behind them in 2006. The gap to foreign com-
panies also decreased substantially, being reduced
from a factor of four to a factor two within the

Correlation between Sales and Profit Development and Ownership Type in the
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Table 3 Profit per employee by ownership type.

Ownership Profit per employee (1000 RMB)

2006 2007 2008 2009 2010 2011 2006 - 11

SOE

Private

Foreign

Other

Average 32 48 45 77 50 97 25%

27 53 15 45 21 58 17%

22 31 42 65 45 90 32%

85 112 93 170 120 182 17%

22 29 48 62 42 87 32%
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Figure 3 Employment  development in the Chinese chemical industry.
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observation period.

3.3 Employment Development

Employment in the chemical industry rose by
about 27% in the period from 2006 to 2011. This is
a substantial increase, but it is small compared to
the increase in sales (+196%). 

Employment by SOEs slightly declined in
absolute terms and more strongly in relative terms
(from about 30% to about 21% of all employees)
but correspondingly rose for all other ownership
types, particularly for private companies (+6% of
relative share of employees). The percentage of
employees working for foreign companies increased
by about 3% despite the decreasing sales share of
foreign companies

3.4 Other Results

Among all ownership types, SOEs are by far the
biggest companies by sales, with the average chem-
ical SOE reaching annual sales of about 1000 mil-
lion RMB in 2011. Foreign companies are less than
half this size (average sales 440 Million RMB) and
private companies are again much smaller (aver-
age sales 157 Million RMB). Sales per company grew
by more than 20% per year for all companies, though
growth was fastest for private companies. The num-
ber of SOEs shrank substantially during this peri-
od (from 1,551 to 1,124 units), which had the conse-
quence of sales per SOE growing at a higher rate
than total SOE sales.

Profitability, if defined as total profits divided
by revenue, was highest for foreign enterprises,
reaching 8.7% in 2011. However, private companies
showed the strongest increase in profitability dur-
ing the observation period and reached 7.5% in 2011,
not too far below the foreign companies. State-
owned chemical enterprises showed the lowest
profitability as well as the lowest growth rate of
profitability. 

4 Discussion 

Focusing on the trends noted during the obser-
vation period, the two most interesting results are
the much higher growth of domestic chemical com-
panies compared to foreign companies, and the
much higher growth of domestic chemical com-
panies compared to SOEs. It is assumed that there
is indeed causation and not just a correlation
between ownership type and growth in the given
circumstances, the rationale for which will be dis-
cussed below.

However, another possible explanation is that
the lower average size of the private companies is

the main reason for their higher revenue growth.
Indeed a smaller company is likely to have a high-
er growth potential than a larger company already
commanding a large market share in its segment,
and company size is a well-recognized factor influ-
encing company growth. This explanation cannot
be rejected as the data does not allow a differen-
tiation between ownership type and company size.
However, the growth difference between private
and state-owned entities is so large that it is unlike-
ly that different average company size is the only
reason.

Therefore below the higher growth of private
domestic companies compared to state-owned and
foreign-owned chemical companies in China will
be discussed based on the assumption that the
ownership type does have an impact on sales
growth under the conditions examined. 

4.1 Higher growth of domestic private companies
compared to foreign chemical companies

Anecdotally, the higher growth of domestic
chemical companies compared to foreign compa-
nies in China has been mentioned by many indus-
try observers and participants. The data analyzed
in this research shows that this phenomenon is
real. However, there is uncertainty about the rea-
son behind the faster growth of domestic compa-
nies. A number of explanations have been brought
forward by consultancies and managers of chem-
ical companies, and will be discussed below. The
hypotheses include

Preference of Chinese customers for low-cost
products
Increasing capability of Chinese companies to
produce higher-quality products
Specific advantages of local companies based
on their local ownership, e.g., better access to
local raw materials, government preference to
buy from local companies 
Better local adaptation of domestic companies,
e.g., regarding product requirements, ways of
promoting sales, selecting sales channels, etc.
Greater flexibility of domestic companies
Greater focus of foreign companies on profits
compared to revenue focus of domestic com-
panies (particularly SOEs)
Higher willingness to invest in the Chinese chem-
ical market

Low-cost preference: In many Chinese markets
end consumers have a stronger preference for low-
cost products (and usually corresponding lower
quality) than in Western markets. This applies to
consumer goods such as shoes and consumer elec-
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tronics as well as to cars and individual materials
used in construction (e.g., water pipes, coatings,
etc.), all of which include materials produced by
the chemical industry. Producers of low-cost prod-
ucts mainly choose their chemical raw materials
based on price while largely ignoring quality dif-
ferences. This favors domestic chemicals produc-
ers who have a larger portfolio of low-end prod-
ucts and lower production costs. In contrast, for-
eign-owned companies are often unable to com-
pete in the very low-end chemical segments due
to higher production and overhead costs as well as
a reluctance to use their established brand names
for low-quality materials. However, as a stand-alone
explanation, this low-cost preference in the Chi-
nese market is insufficient to explain the faster
growth of private domestic chemical companies.
Undoubtedly the same low-cost preference exist-
ed in China at the start of the observation period.
If anything, it has probably weakened somewhat
as some consumer segments got wealthier and
thus got more willing to pay for higher-quality
goods.

Improved local products: In the recent past,
China´s chemical companies have substantially
increased the quality level and the variety of their
products. In some areas, the last 10 years have seen
a shift from distinctly substandard locally produced
chemicals to some which are highly competitive.
For example, the isocyanate producer Wanhua now
reaches the same quality level as its global com-
petitors such as BASF and Bayer.  The rapid improve-
ment of Chinese chemical materials has partly been
enabled by former employees of foreign compa-
nies joining local firms and utilizing their experi-
ence. For example, Tianhe, a Chinese producer of
lubricants, expanded into fluorotelomers through
the hiring of some former DuPont experts and now
is one of the leading global players in fluorotelom-
ers. Generally, however, the gains in sales for domes-
tic companies are most visible in relatively mature
segments, where chemical substances have been
fairly unchanged in the last 10 years. This gave
domestic companies the time to catch up with the
foreign competition. Most industry participants
agree that the technology gap between foreign
and domestic chemical companies is indeed shrink-
ing, and that this is a major factor in explaining the
faster growth of local chemicals producers.

Specific advantages of local companies: In some
chemical segments, multinational companies may
have direct or indirect disadvantages due to gov-
ernment regulation and lack of access to local raw
materials. For example, participation in the boom-
ing segment of coal conversion to chemicals requires
access to China´s coal at low prices, which is not
given to foreign companies. In petrochemicals, for-

eign companies are restricted to joint ventures
without majority ownership – it is likely that this
also creates some disadvantages in those steps in
the chemical value chain that are directly based on
output from the petrochemical industry. Similarly,
the Chinese government prefers local buyers over
foreign companies. The various stimulus programs
of the government, which focus heavily on infra-
structure investment, thus favor domestic produc-
ers of, e.g., steel coatings, construction chemicals
and transportation equipment. This preference may
even be stronger on the provincial level, with indi-
vidual provincial governments preferring the sup-
pliers located in their own province. However, among
managers in the Chinese chemical industry, the
importance of such specific advantages is gener-
ally regarded to be relatively low.

Better local adaptation: As foreign companies
are still managed from outside of China, they do
not always have the same level of local market
understanding as domestic chemical companies.
For example, for German producers of chemicals it
is still sometimes difficult to understand the local
preference for lower prices over higher quality. As
a consequence, chemical products produced by Ger-
man companies tend to be somewhat over-speci-
fied – the quality is higher than required by local
customers. Of course, local companies also tend to
have a better understanding of how to market their
chemicals, how to deal with distributors, how to
deal with local competitors etc. However, this aspect
of better local knowledge and adaptation is likely
to have decreased in importance in the recent past
as foreign companies have already been in China
for some time, and increasingly rely on local staff
even on more senior levels.

Greater flexibility: Local chemical companies
tend to be less rigid with regard to their products,
their target markets etc. For example, several Chi-
nese urea producers reacted to the existing over-
capacity by moving towards fine chemicals. Other
domestic chemical companies even engaged heav-
ily in businesses outside of chemicals, in particu-
lar, in real estate and in finance. They are general-
ly also faster to expand production once local oppor-
tunities are spotted. For foreign companies, both
the limited local autonomy and the stronger belief
in a long-term company strategy make such rapid
shifts in business focus less likely.

Focus on sales volume rather than on profit:
Foreign companies focus strongly on profitability
in their investments, for example, when investing
in additional production capacity or in acquiring
another company. This may limit their sales to high-
ly profitable segments. Indeed, anecdotal evidence
suggests that profitability requirements are lower
at private domestic chemical companies. Howev-
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er, as the data analysis shows, profits per employ-
ee have increased much faster for domestic com-
panies than for foreign companies. In 2006 employ-
ee productivity of private companies (as measured
by revenue per employee) was only 38% of that of
foreign companies while at the end of the obser-
vation period in 2011, they already reached 57% of
the productivity of foreign companies. This seems
plausible as productivity gains are most easily
achieved if the starting productivity is low. The
adaptation of common practices would be expect-
ed to lead to a gradual convergence of productiv-
ity, particularly in the case of extreme productivi-
ty differences at the starting point. In any case,
there is no trend towards a further lowering of prof-
itability requirements by local private companies,
making this an unlikely reason for the recent high-
er sales growth of local companies.

Higher willingness to invest in the Chinese chem-
ical market: Anecdotal evidence suggests that pri-
vate chemical companies in China reinvest a larg-
er share of their profit into their existing business
than foreign companies. This is plausible as China
still only offers a limited choice of investment
options to its citizens, and in addition, repatriation
of profits is not an option for local companies. How-
ever, additional research is necessary to determine
whether this is an important factor in explaining
the faster growth of local companies.  

Of the aspects discussed, our judgment sug-
gests the improved quality of domestic chemical
products to be almost certainly a key reason for the
faster growth of local chemicals producers. While
foreign chemical companies may also have some-
what improved the quality of their products, the
potential was much more limited due to the high
starting level of quality. The improved product qual-
ity is particularly relevant for the growing mid-level
market segment in China. While in the past there
was a vast gap in quality between high-end and
low-end products, recently the level in between
becomes more and more important. On the demand
side, China´s growing urban middle classes have
the means to require somewhat higher quality than
before without already asking for high-end prod-
ucts. On the supply side, both foreign and domes-
tic companies target this market. The foreign com-
panies do this by localizing their value chains to
lower their costs, and by adapting their existing
high-end products to slightly lower local standards.
Local producers already have a cost advantage and
increasingly raise the quality level of their products
in accordance with these mid-market requirements.
Chemicals producers are either directly or indirect-
ly – as raw materials suppliers - affected by these
developments. 

It should also be noted that the data in the sta-

tistical yearbook does not reflect any changes in
the underlying companies (e.g., companies exiting
the data pool due to lower sales). While this may
have an impact on the results which cannot be
reflected in the analysis, this effect is assumed to
be small compared to the effects described above.

4.2 Higher growth of domestic private companies
compared to SOEs

There are three most likely reasons for the low
growth of SOEs compared to private companies.
Chemical SOEs are primarily active in mature chem-
ical segments with lower growth potential, such
as the production of ammonia, sulfuric acid, PVC
or other commodity chemicals. These sub segments
of the Chinese chemical market have lower growth
rates than the whole market, similar to the growth
difference between basic and specialty chemicals
in Western countries. 

Secondly, SOEs are less flexible in quickly expand-
ing in growth areas and attractive market niches
than private companies. This is partly due to their
larger size, but also due to the more bureaucratic
nature of their company structure and the larger
number of people involved in the process of tak-
ing business decisions. 

Thirdly, SOEs may not regard rapid sales growth
as their main objective. In fact, political pressure to
increase sales and particularly profits so far has
been very limited (e.g., via a requirement to pay
dividends to the state owners), though there are
indications that this may be changing in the future.
SOEs have a role in providing employment, and
many loss-making units are under substantial pres-
sure not to reduce their workforce. This may also
explain the limited growth that chemical SOEs
show in productivity per employee. To some extent,
the role of SOEs is the administration and utiliza-
tion of existing chemical assets rather than the
maximization of sales via rapid adoption to chang-
ing market needs.

5 Outlook

The analysis suggests that private companies have
the highest growth and profit rates in the Chinese
chemical industry in the recent past. They substan-
tially increased their share of sales while at the
same time increasing their share of profits to an
even larger extent. Judging from the ongoing
changes in the later years of the observation peri-
od, this development is not over yet. Private chem-
ical companies are likely to increase their sales share
even further in the next few years. The gap between
the product quality of foreign and domestic com-
panies still exists, giving private chemical compa-
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nies future potential for catching up. As the chem-
ical industry is a relatively mature industry, it will
be hard for foreign companies to compensate for
the upgrading of local products via new, more
advanced products.
In contrast, SOEs have been very much on the defen-
sive. Their growth was significantly below market
growth, and consequently their overall market share
and their importance in China´s chemical industry
decreased. This may be aligned with a deliberate
government policy of giving the market a greater
role in the economy. However, it still leaves open
the question of the future of the chemical SOEs,
with the possible exception of the dominant petro-
chemical companies such as Sinopec and PetroChi-
na. These big SOEs have strategic roles in securing
key raw materials for China and may thus receive
long-term government support more easily despite
their low profitability. However, smaller SOEs may
have to accept the shrinking role as providers of
employment and thus social stability rather than
as profit-driven enterprises, unless the government
increases its efforts to maintain their relevance.
For foreign companies, the analysis may seem some-
what disillusioning. An annual sales growth of 19%
in the period from 2006 to 2012 certainly sounds
impressive from the perspective of stagnant West-
ern markets, and it explains the strong focus of for-
eign chemical companies on China. However, com-
pared to an average annual market growth of 22%
during the same period, the achievements of for-
eign players are much less impressive. This devel-
opment is most likely the consequence of a shrink-
ing technology and knowledge gap between for-
eign and domestic companies. Given the rapid
advances of local companies within the relatively
short observation period, maintaining a high mar-
ket share in China will be a huge challenge to for-
eign chemical companies. As a consequence, for-
eign companies may have to adapt to their shrink-
ing technological superiority over the Chinese com-
petitors, and adapt their activities accordingly – for
example, by developing more localized products
and by focusing more on cost competitiveness. In
the long run, competition between foreign and
domestic chemical companies in China will pre-
sumably be one between comparable players, much
like competition between, e.g., German and US
chemical companies in the US market.
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