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ments. For example, in the hexane di-acid
plant an investment of 784,400 RMB for
process improvements had a return on in-
vestment of 1.37 years. In another exam-
ple, 877,000 RMB was invested in water
recycling in the chlorobenzene plant. In
one year, more than one million tons of
water was saved, at a net savings of more
than 1,300,000 RMB.

While this initial CP effort at Taiyuan
Chemical has been successful, staff fully
recognize that it is an ongoing effort. They
have also identified that resources from
outside the plant will be required to imple-
ment CP throughout the plant.

Art Fitzgerald
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Taiyuan Chemical was selected as a case
study for the Policies and Regulations
component of the China-Canada Coopera-
tion Project in Cleaner Production. It was
selected primarily because it had already
completed a cleaner production audit for
two of its processes and because the plant
is one of the major pollution sources in the
city of Taiyuan. Moreover, Taiyuan City
has been designated to become one of
China’s 10 Clean Cities.

The plant has been using processes and
technologies dating from the 1950s and
1960s and thus is very inefficient in terms
of raw material use and energy consump-
tion. It produces chlor-alkali, phenol,
chlorobenzene, polyvinyl chloride,
cyclohexane, and hexane di-acid. The En-
vironmental Protection Division of the
plant had participated in a Cleaner Produc-
tion (CP) training course at the National
Cleaner Production Center, and conducted
an in-house CP audit of the hexane di-acid
and chlorobenzene processes in 1994.

In September 1999 a six member China-
Canada project study team reviewed the
progress by plant personnel in implement-
ing the CP measures identified in the two
1994 audits. The team found significant im-
provements that are attributable to the
audits and their implementation, in the fol-
lowing areas.
Capacity building, training of staff,
strengthening the mandate for environ-
mental protection, and improving the
management system
Operating procedures, and housekeeping
and maintenance procedures have been
put under closer supervision. As well,
wages and rewards for workers have been
tied to performance and the benefits of
cleaner production. The Environmental
Protection Division has been reorganized
into an Environmental and Production Di-
vision. It retains the original mandate for
pollutant discharges and has added re-

sponsibility for providing input to produc-
tion management.

The plant has also established a ‘spe-
cial task force’ system for environmental
and production supervision. This struc-
ture includes two inspectors and one moni-
toring personnel for each of the eight hour
shifts. Inspectors assume responsibility for
overseeing production controls, environ-
mental control facilities, and discharges;
while monitoring personnel bear respon-
sibility for issuing orders to correct defi-
ciencies. They have the additional man-
date to issue fines and penalties if out-of-
order situations are not corrected within a
specified time.
Implementation of the audits
Implementation has been based on the no-
cost, low-cost and medium cost recommen-
dations, in that order. Investments have
been modest and benefits have been sub-
stantial, with short term returns on invest-
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Gender Effects in a Changing EconomyGender Effects in a Changing EconomyGender Effects in a Changing EconomyGender Effects in a Changing EconomyGender Effects in a Changing Economy
China’s workplaces are under enormous
pressure to increase their efficiency and
productivity, in these times of rapid
change, decreased state funding, and in-
creasingly intensive competition for mar-
kets. This often means layoffs.

This is of particular concern to women,
since they generally suffer more from lay-
offs and cutbacks than men. They are usu-
ally “the last hired and the first fired”.
Women are also particularly vulnerable to
cost-cutting measures in areas such as
daycare facilities, maternity leave, medi-
cal care and improved sanitary facilities.

The Project promotes gender equity
among project partners through increased
awareness of the benefits of Gender Eq-
uity and improving working conditions for
women. Gender Equity Working Groups
are active at both demonstration plants,
helping women address challenges of the
workplace.

At Fuyang, improvements have been
made in the bagmaking workshop where

most of the workers are women. The daycare
centre has been expanded to take children
from one to three years old. Top managers
are very aware of the need to motivate the
workforce to improve each person’s per-
formance. They see women as an impor-
tant human resource, but find them reluc-
tant to take on greater responsibilities. They
welcome the Project’s gender equity sup-
port, because they see it as helping female
workers improve themselves and their work.

The situation is much more difficult at
the Huainan Paper Mill, where production
has been cut because of decreasing de-
mand for its products. Only 27% of its total
workforce is currently at work on the re-
maining production lines. Of these, 47% are
women, compared with 42% of the total
workforce. While solutions are being ex-
plored for the factory’s future, laid-off work-
ers are being encouraged to find other work.
The Gender Equity Working Group is mainly
concerned with helping women find new
jobs or set up small businesses.

There is a new recognition at both fac-
tories that one’s job and one’s future de-
pend on one’s skills and performance –
even more so for women. Many women
workers are now involved in training pro-
grams to be able to compete more equita-
bly with men. They say that if they don’t
improve their skills, they could be dis-
missed, which would be very damaging for
their own lives, and their families.

There has been significant progress
over the last two years in the awareness of
the issues, ability to suggest and imple-
ment changes, and the ease with which
both men and women are discussing prob-
lems and proposing solutions. Relatively
minor changes have helped women see
new possibilities, learn how to make their
voices heard, gain confidence in their abil-
ity to make changes, and understand their
importance.

However, improving working conditions
is only the beginning of a deeper process
of change. Women now feel that their sug-
gestions are valuable and they are ready
to become more active in larger arenas of
change, such as decision-making posi-
tions.

Dorothy Lele
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No and low cost ammonia measures
(initiated late 1997)

Medium cost measures
(initiated late 1999)

Ammonia Recovery Unit

Sulphur Recovery Unit

Oil Recovery Unit

Cost of “medium cost” measures:

Time to recover cost:

Ammonia recovered
Reduction in water consumption

Sulphur recovered

Reduction in water consumption

Ammonia recovered

Oil recovered

Money saved (net)

Money saved (net)

Money saved

Reduction in losses
of ammonia

1,400 tonnes
per year

Recovery of hydrogen
in equivalent NH3

4,500 tonnes
per year

Net revenues generated 1.8 million RMB*
per year

2,700 tonnes per year
8,400 tonnes per year

550 tonnes per year

20,000 tonnes per year

270 tonnes per year

120 tonnes/year

appx. 1.666 million RMB*
(for 3 CP solutions)

* RMB = Renminbi = 0.18 Canadian dollars

Increase in production +3% per year

1.9 million RMB* per year

0.34 million RMB* per year

0.20 million RMB* per year

less than 1 year

Highlight - Policy Development
SETC and the State Taxation Agency produced a joint circular on taxation
incentives for CP equipment, stimulated in part by contacts made during a
Policy Study Tour of Canada.

Implementation: Fuyang Plant



Beijing Anhui Vancouver Ottawa Montreal

PPPPProject Updateroject Updateroject Updateroject Updateroject Update
The project reached the 3½ year mark at
the beginning of a new fiscal year (April 1,
2000). Work continues on the four CP ele-
ments: policy, implementation, training, and
information technology.

CP policy development is enhanced by,
and contributes to, the emergence of
Cleaner Production as a major policy op-
tion for China’s industrial development.
Seven new case studies have been com-
pleted, and “lessons learned” were dis-
seminated at workshops in December and
January. The team of domestic experts has
been expanded to nine people: five from
universities, two retired government offi-
cials, and one from each of the two dem-
onstration industrial sectors, Petrochemi-
cal and Chemical Industries and  Light  In-
dustries. The work team is well balanced
and represents all the interested parties. It
is the nucleus of a growing cadre of ex-
perts within various ministries to deal with
CP policy, regulatory and legislative issues.
The team has translated a number of key
international documents and participated
in workshops. Evidence of its growing abil-
ity is a recent circular issued by SETC that
provides investment guidelines for CP pro-
motion and implementation with detailed
recommendations and solutions. SETC and
the State Taxation Agency also produced
a joint circular on taxation incentives for
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equipment, including CP equipment. The
concept was stimulated by meetings with
Canadian Ministry of Finance personnel
during a project-sponsored study tour.

Implementation is progressing at the
two demonstration plants. Audit manuals
and guidelines are completed for the pulp
and paper, and fertilizer sectors. The capa-
bility to measure performance through en-
vironmental monitoring has been put in
place in both plants.

The Fuyang Plant continues to imple-
ment no and low cost solutions with on-
going environmental and financial ben-
efits. In addition, in the fall of 1999 CP
equipment was installed and commis-
sioned, at a cost of approximately 1.67 mil-
lion RMB ($300,000 Can). Monitoring
showed that ammonia recovery increased
by 50%; while 550 tonnes of sulphur and
120 tonnes of waste oil can now be recov-
ered annually. The equipment paid for it-
self in less than a year. At the Anhui Paper
Mill, the past four months have seen the
installation of a black liquor press and new
pulp washers, funded by CIDA to the
amount of  $400,000 Can. This equipment
is presently being tested and debugged.
Over the coming months, production of
pulp will resume. Further, testing of the
CEpH bleaching process has been com-
pleted. Results are presently being

analyzed and it is hoped that, should the
prove the environmental and economic
benefits of CEpH bleaching, this technique
will be quickly implemented.

The focus of implementation in these
Sectors is now on disseminating the infor-
mation and lessons learned more broadly.
Technical information has been shared with
eight fertiliser and five pulp and paper fac-
tories.  A technical workshop in December
1999 introduced CP principles to the de-
signers of chemical plants.

Meanwhile, work is beginning in a new
sector—chlor-alkali/PVC—with the selec-
tion of a new demonstration factory in
Zhejiang Province. A pre-audit was com-
pleted in March.

These advances involved training at
every level: managers, technicians, and
decision-makers. Courses in computer
training, Process Improvement, and a work-
shop on Sustainable Development pro-
vided a range of skills. Three study tours
to Canada were also completed; and
awareness-raising materials such as
newsletters and a video provide ongoing
support for the SETC’s efforts to raise
understanding of CP.

Gender Equity is being advanced
through a number of efforts. Gender Eq-
uity working groups at each demonstra-
tion plant are developing work plans and
assisting women to resolve issues; a Ca-
nadian study tour in October included three
sessions on Gender; and the Women and
Environment Network is developing a
website. Participation targets have been
met or exceeded: more than 30% of train-
ees in China are women, while 15% of the
Canadian project team is women.

The role of information technology in
support of CP is growing. Computers are
being used increasingly at all participat-
ing sites. The Beijing Project Office is man-
aging the project website, and staff there
are developing expertise in software pro-
curement and installation. Information is
being added to the website (www.chinacp.
com); website use is increasing, particu-
larly in China; and materials are being
translated. Databases for project manage-
ment and effluent monitoring data are be-
ing developed.

Mary Ellen MacCallum

Monthly Page Requests
(by language from March 2000)
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Highlight - Website use
The number of pages requested has risen consistently from about 850 in January 1999
to approximately 6,400 in June 2000. Since the Chinese website was launched, the pro-
portion of requests for information in Chinese has risen to over 2000 per month, ac-
counting for between 35% and 45% of total requests.
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Administration
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Study Tours are a highly visible aspect of
the Project. They provide an opportunity
for Chinese delegates to meet with Cana-
dian counterparts, to learn about different
approaches to CP, to see CP technologies
for various sectors, and to learn about
Gender equity in Canadian government
and industrial sectors.

Between October 1999 and March 2000
a total of 30 Chinese delegates participated
in three study tours, each lasting two
weeks. The tours had different objectives,
with different highlights. The CP Technolo-
gies tour also emphasized gender aware-
ness for a delegation from Beijing. The
Awareness tour brought together del-
egates from several provinces in China;
and the tour in March spent three days at
Globe 2000, Canada’s major biannual En-
vironmental Technologies Trade Show and
Conference. Tours were hosted by a broad
range of agencies and companies, and del-
egates learned about every aspect of
Cleaner Production in Canada.

Study tour delegates met with staff of
all levels of government — municipal, re-
gional, provincial and federal — in four
provinces: British Columbia, Alberta, On-
tario, and Nova Scotia to hear about the
different approaches used across the
country. They were interested in learning
about the important role multi-stakeholder
and non-government organizations play in
preventing pollution in Canada. They
learned about initiatives including the
Fraser River Action Plan; the Georgia Ba-

sin Initiative; BC’s approaches to Pollu-
tion Prevention and  Demonstration
Projects; Alberta’s fledgling PP Program
and multi-stakeholder CASA (oil and gas
sector) program; Ontario’s Green Indus-
tries approach and non government or-
ganization, Pollution Probe; Nova Scotia’s
Eco-Efficiency Centre; and integrated plan-
ning for industrial parks. They saw Van-
couver’s regional water/wastewater con-
trol centre and state of the art Transit and
Solid Waste Management facilities in Van-
couver and Edmonton respectively, learned
about Toronto’s Equal Opportunity Pro-
gram and non profit WEED foundation, and
toured the Alberta Research Council and
Burnside Industrial Park in Nova Scotia.

Utilities and private sector companies
were generous hosts, and provided many
opportunities for first hand, on-site expe-
rience. Tours included B.C. Hydro’s
Burrard Power Station, Tilbury Cement,
Mohawk’s Used Oil Facility, TransAlta’s
Lake Wabamun Power Station and Mine,
Agrium Fertilizer (Carseland and
Redwater), Alberta Pacific Pulp and Paper,
Dow Chemical (Fort Saskatchewan), Glo-
bal Dewatering (for industrial and munici-
pal sludges), Thermo Tech Technologies
(converting bio-sludges to fertilizer), Nova
Chemicals, and Minas Basin Pulp and
Power. Delegates appreciated the oppor-
tunities provided and are eagar to apply
what they have learned to their work in
China.

Mary Ellen MacCallum
Gordon Chiu
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