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Abstract

The first part of this article (which appeared in the previous issue) described some technologi-
cal changes that could be introduced in energy intensive and polluting industries in Ching,
India, the Philippines and Sri Lanka. The second part goes on to analyse the effects of the orga-
nizational structure and of various external factors on the adoption of these changes in three
industriol subsectors.

Résumé -

La premiére partie de cet article (porue dans notre précédente édition) décrivait quelques-unes
des modifications technolegiGues pouvant étre apportées aux activités industrielles polluantes
et grosses consormmatrices d'énergie de la Chine, de 'inde, des Philippines et du Sri Lanke. La
seconde partie de l'article présentée ci-dessous analyse l'incidence de lo structure organisa-
tionnelie et de divers facteurs externes sur lo mise en duvre de ces changements dans trois
branches industrielles.

Resumen

La primera parte de este articuio (publicada en el ndmero antericr), describia algunas de ias
modificaciones que pueden introducirse en las industrias de uso intensive de energic y mds
contarninantes de Ching, india, Filipinas y $ri Lanka. En esta sequnda parte, se onalfizan los
efectos de fa estructura organizativa y de otros factores externos en lo adopcidn de dichas

maodificaciones, en tres sectores industriales.

introduction

Part I of this article was devoted (o assessing the
economic viability of energy efficient and envi-
ronmentatly sound technologies (E3STs) in four
countries: China, India, the Philippines and Sri
Lanka. Even when the right technology is selected,
and subsequendy implemented, the anticipated
cconomic outceme or other benefits may not be
realized due to problems internal to the enterprise,
or to external parameters which are beyond ics
control, In Part]1 the organizarional structure and
tole of various external actors in the adoption of
ESTs in these councries will be discussed. Using
cross~country comparisons, several factors have
been identified which either facilicace or hinder
the adoption process. It is hoped that councries
can learn from the success stories of others and
develop cohesive policies to support and strength-
en the implementation of E°STs in their own
industries.

Country situations

Itis important 1o understand the general business
environment prevailing and che system of gover-
nance in the four councries. A diagrammatic
representation of the situadon in each country is

shown in Figure 1. Tn order to clearly present the
activities of the various exrernal actors, their stat-
us and their influence an enterprises, they are
classified into four distinct groups: public author-
ictes {central and local), poivate sector (local and
international), general public, and bilareral/mulri-
lateral funding agencies (such as UNDD, World
Bank, ADB, USAID, etc.).

Asshown in Figure 1, most of the external actors
in China operate under state pawronage. A large
number of enterprises are also owned by che stace
{or local authorities), Clearly distinguishing
berween internal and external acrors is not easy, as
functions and responsibilities somenmes overlap.
The private sector plays a limited role in equipment
supply, consuleancy, information services, etc.

{n India the private sector is active in finance,
research and development, and ocher areas. How-
ever, most of the energy udlities are under state
conurol and a number of state-owned enterprises
are acuve n UNPOTrtanl CCOnOmIc areas.

The siwatons in the Philippines and Sri Lanka
are quite similar (with some minor differences).
The private secror is becoming active even in
power generaton and distribution. Most enter-
prises are operated by the private sector and many

state-owned enterprises {all manufacturing estab-
lishments in the Philippines) have been privatized.
The few remaining state-owned units in Sri Lanka
are also being privatized.

Organizational environment

This section presencs a cross-country comparisan
of major issues concerning industries mternaf
arganization thar influence the adoption of E*STs.
A few country-specific examples are cired in order
to highlight some issues of greater importance.

Figure 2 compares the organizational structures
of the enterprises analysed in the four couneries,
describing the nacure of ownership, decision
making processes, and organizational culture. The
four countries are a¢ difterent stages of teansition
from centrally planned to free market economies.
In the Philippines, which has z fully liberalized
economy, all enterprises are privately owned. In
China, which is at an early stage of its market eco-
nomy, MOst enterprises operate under state
patronage. A somewhat mixed situadeon exists in
Inda and Sri Lanka.

An enterprise’s decision making process greatly
depends on the nature of ownership. Stace-owned
companies are more hicrarchical, with a clear
demarcation of functions. Different functional
groups have specialized knowledge and skills to
assistin the selection and adopdon of technologies.
However, the inherenc bureaucracy of state-owned
companies causes delays in the decision making
process. Decision makers and implementers have a
tendency 0 adhere to short-term plans which can
show immediarte results. [n concrase, privately
owned enterprises are racher quick in making deci-
sions, irrespective of the country where they are
locared, although decisions are often taken by a
handful of people at the management level,

Strong commitment co encrgy cfficiency and
environmeneal protection by top management is
imperadive for successful implementadon of E*ST
projects. The commitment should percolate from
management levels to each and every individual
in the plans.

Even if the adoption of E*STs makes economic
SCNse, SUCC&SFU-I |mPICantaUOn my noc bC POS'
sible unless the right organizational environment
is created. The most imporrant aspect is to assure
the motivation of employees of all categories.
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Motdvation could take various forms,.
such as rewards, participadion [n decision
muaking, a sense of recognition, beter job
oppormmities, and career development.

In all four counuries priotity is given
to increasing oucpurt racher than to
improving efficiency through energy
conservation, waste minimizaton, envi-
renmental protection, etc. This is partly
actributable to governments’ overpro-
tection of industries for socio-economic
reasons, so that they are insulared and
shielded from international competi-
ton. Anocher important reason is the
inadequacy of employee skills needed o
use new technologies and processes.
Human resource development is there-
fore a must. Productivity figures for
sclected enterprises in these countries are
shown in Table 1, clearly highlighting
the merits of a well planned productivi-
ty improvement drive.

Implementation of E’STs has some-
times failed due to inadequare know-
ledge of the plant’s design parameters or
improper instaliation and operation of
equipment. Enterprises in China and
India have marured in technical exper-
use through experience and knowledge
gained in a wide range of industries. In
China this expertse is further strength-
ened by the cooperarion of ministries
and institutions capable of providing
informatdion and experts if needed. The
Philippines and Sni Lanka have difficul-
ty building up expertise due to the non-
existence of large industrial bases and the
lack of cooperation among subsectors.
The few enterprises wich a successful
track record have basically built up their
capabilides through their own infnatives.

Energy efficienc cechnologies in che
cement industry are well developed. The
industries analysed in the four countries
have adopted most of them. Automa-
tion of processes has contribured to
higher produetvicy.

Many industries are found to have
made commitments to environmental
protection in order to obtain support
from internarional lending institutions
and o become acceprable to the adjacent
communities. However, actions are
taken on a “piecemeal” or “per need”
basis. Environmental protection and
management in various industries in the
four countries vary depending on the
ability to acquire funds, rechnical know-
ledge, and the environmental regulations
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of interdisciplinary interaction. As 2
resule, well coordinated and cohesive
atrempts are not made regarding issues
such as adopuon of E°STs, which
requires expertise from several spheres
including accounts and finance, admin-
istration, :.nginu.cring and purchasing,
Employee suggestions are also valuable
for implmementing plant improve-
menes. Emplovees wha are famijiar with
the performance of each and every piece
of equipment are normally in a scrong,
position to suggest improvernents, What
is necessary is complete harmony among
the different actors, including those at
floor level within the organizadon, so
tha chey can then conwibure equally and
to the best of their abiliry.

While striving to creare the right or-
ganizadonal environment, encerprises
should effectively interact with all sup-
portive external actors in order to suc-
cessfully implement E’STs,

Role of external actors

This section summarizes the imporcant
role played by the external accors. who
can influence the adoption of E*STs.
Findings of cross-country comparison
are presented, with a few councry-speci-
fic examples given to highlight cerrain
observarions.

Government

Though Ching’s economic system is in
gradual rtransicion from “cencrally
planned” to “marker oriented”, most
activides are still controlled and perforin-
ed by the stace. Tris somewhart difficult to
differentiate the role of the government
as is done in other counrries.

In the past decade China introduced a
series of policies, regulations and stan-
dards on energy conservadon and envi-
ronmental protection which played an
important role in improving energy effi-
ciency and controlling environmental
pollution. However, past expertence
shows that policies, laws and plans are
likely to be meaningless and hard to
1mp|ement without good guiding prin-
ciples and appropriate instituions for
effective supervision. The government
has now issued some new policies wo take
advantage of market mechanisms and
promote E’STs, such as increasing ener-
gy prices and levying waste discharge
fees. These policies have produced better
results in terms of energy conservation

in effect. In the Philippines and Sri

Lanka, personnel are less competent to deal with a
planc’s envitonmental concerns. Environmental
funcdons are often performed by a technical per-
son as an add-on assignment. One commendable
[ndian company has increased environmenal
management capabilicy by creating a division at
both corparare and plant level for handling envi-

ronmenta martters. Environmental protection is
introduced and applied at al] levels of the corpora-
don and plant divisions. Depending on the type
of industry response ke environmental regulations,
some have achieved positive impacts while others
consider cheir actions as “money down the drain”
Tn many industrial establishmencs there is a lack

and environmental protection. The
industrial development policy also gives priority ro
encouraging technological innovations to save
energy, wacer and raw materials and to the adop-
don of clean rechnologies,
In India the government has been performing
legislating, regulating, administering and control
functions. Before economic liberalization, its role
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was based more on resticting the freedom of indi-
viduals than on faciliating growth. The fiberali-
zation of the last five years has reduced the
restrictive role the government was playing
through inhibiting the narural instincr of indivi-
duals towards growth and progress.

In the Philippines cariff swuctures, investment
incentives, financial assistance and environmental
protection are the major factors that have affected
indusery and the extent of its adoption of E'STs.
Investmenr priority plans have been designed o
provide incentives, such as tax concessions and holi-
days, to pioneering as well as non-pioneering {tra-
ditional) industries. Environmenrally friendly and
energy efficient technologies were nat, however,
included. Industrial rescruceuring programmes
have been developed since 1991 in selected subsec-
tors, led by the Development Bank of the Philip-
pines. The objective is to prepare induscries to
compere with the country’s ASEAN neighbours.

In Sri Lanka there are several drawbacks affect-
ing the process of E?$T adoption. National pro-
ductivicy is raced as among the lowest in Asia. As
the cost of technology is more or less the sanc as
in other countries, Sri Lankan enterprises will
never be able to adopt E*STs and compete in the
global market unless producriviry is improved ro
the level of competing countries. An industrial
productivity improvement drive recendy launched
by the government needs to be further strength-
ened and contnued with vigour and viedity, so as
to have a spill-over effect on other economic sec-
tors and sociery. Though a lot of encouragement,
support services and facilides are provided by state
agencies in order to set up new industries, with
dme the facilitadon role played by some of them
gradually tends ro decline.

Regulatory authorities

Before 1990, Chinese environmental protection
policy encouraged enterprises to adopt end-of-
pipe technologies. Since 1994, the Chinese envi-
ronmental legislative system has made greac
progress by adopting new mechods such as clean-
er production, total quanity control of pollutant
emission, pollutant emission licensing and region-
al environmental impace assessment. Enforce-
mene tools include fines levied on the enterprise
or its head, orders to cease operanions, and dead-
lines for compliance, However, enforcement is not
effective in some cases where enterprises belong to
the government,

In the Philippines the low fines for violaring or
failing to comply with regulations do nor reflecr
the internal or external costs of pollution preven-
tion and management.

leappears that environmental authorities in Sri
Lanka have generally opred for the stringent stan-
dards in effect in the developed world, without
paying due attenrion to their cconomic implica-
tions, the availabilicy-of e technology, ot the
compatibility of existng pracesses, utilities and
MANPOWEL

Financial institudions
Inall four countries the high cost of capital absorbs
most of the profits generated by a project. Several

¢ In China some industries would racher pay
fines than adopt clean technologies, as it is
cheaper than building a pollution control facil-
ity. Some enterprises pass on the cost of the fine
to the consumer.

+ One comparny in India devised an Integrared
environmental management system which
resulted in zero waste generation. The effluent
of a pulp and paper plant is used to irrigate 2
sugar plantadon whose cane is milled in 2 sugar
mill. The residue (bagasse} is supplied co the
pulp and paper plant.

,Strategies adopted to comply with environmental regulations

« In the Philippines a large company has install-
ed electrostacic precipitators and duse filcers
that can reduce particulate emissions chree
times below the standards in effect, though
with no economic rerurns. The company has
received awards from some NGOs and built 2
positive green public image.

+ A pulp and paper company in S Lanka has
replaced paddy straw with waste paper as raw
material, in order to avoid problems associated
with the meatment of cffluenc discharges.

credit lines funded by international instirurions are
available through developmene banks ot as grans
for restructuring of industries, environmental pro-
tection and demand side management.

In India financial institutions have several engi-
neers and technocrats who look at proposals from
technological and environmental angles ro deter-
mine whether a project is eligible to receive finan-
cial support. Some development banks are active
in funding the R&D needs of Indian industry
(Figure 3).

In Srt Lanka special schemes with very attract-
tve financing conditdons (zero interest with a grant
component for consultations) are available for
E*ST adoption. However, enterprises consider the
contributions towards technical evaluadon re-
ceived from funding organizations as rather inade-
quare.

The Chinese financing system s quite different
from that in the other countries, due ro the im-

Figure 2
Enterprises’ Internal organizational structures o

China

,Structure and decislon making:
General manager appeinted by the employees’
representative assembly or the board; employees
influence manager’s dedision; short term of office by the
rnanager, decision making done by the boacd; ali phases
of decision making need approval by the local and/or
central govemniment.
Culture: i -
Employees’ welfare comes before anything else;
risk averse; wark more-to receive more

State-owned

Philippines

portant role of the stace. The Suate Planning Com-
mission and Ministry of Finance make five-year
investment plans. Thereafter, local authoriries or
project implementing agencies make yearly
investment plans, espectaily for large investments.
Large projects (investment over US$ 1 million}
must be listed in the investment plans of various
ministries, Qther projects must also be listed in
local government, subsectoral and other invest-
men plans, Irrespective of the extent of invest-
mene, the enterprise should come up with
two-thirds of the toral with the remainder being
offered by banks or other financing agencies.
Once the projectis listed in any of the investment
plans, banks are under a starurory obligation to
sanction loans. Other projects must negotiate
with banks for funding as in other countries. [t is
difficult, however, to obrain a loan for a project
which is noc listed in investmenc plans if the pay-
back period exceeds three years,

I

India--

Structure and decision making:

« State-mwned: functional groups with speciallzed
knowledge and skills; bureaucratic; strong bottom-up
communication; suggestions come from all fevels.

+ Private-gwned; owner takes conirol of the whole
business and acts as CEQ; top-down approach;
investment decizions made only by CEQ.

Culture: .

Custorner salisfaction; housekeeping and ¢leanliness;
employee or community welfare; feeling of belonging;
lack of risk 1aking approach; lack of entrepreneurship.

Sri Lanka

Structure and declsion making:

Functional groups with specialized knowledge and skills;
technically.competent plant manager coming from the
ranks; combined top-down and boltom-up management;
decisions made by CEQ In small companies and by the
board in bigger ones.

Culture:

Employees’ safety given high priority; suggestion boxes;
confidentiallty’of information mainlanied; active
association membaers; requiar company get-together.

Struclure and declsion making:

* State-gwned: hierarchical; clear demarcation of functions;
job speclatlzation; slow decision making process; lack of
interaction and cooperation ameng functianal groups; shart
term of office of appointed chlef executives; lack of
autherity, responsibility and accountability by top
executives,

+ Private-owned: (lat organizational structures; lack of
speciallzation; undue interference fram superiars; fast
decison making.and progressing.

Culture: 5 £iEs, ]

» State-gwned: use of corporation to pursue personal
Interest; hiring of personnel by influence,

* Private-owned: tap. managament decfdes for the
comporation; rank and file contributions not sought or
encouraged. :
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Figure 3 -
Cross-country cumparlson of financial envlmnment

Financial systern s different from other countnes’

Projects listed in the state investment plans recerve
preferential treatment

Projects {which are not listed 1 investment plans) with
over d-year payback are not favourably cansidered

Lewies from polluting industries are rechanneted as
subsidies 1o poilution abaternent projects

Enterpnses’ equity requirement 15 2/3 of the project cost

High interest rateas
Imadequate funds to meet the demand

Special credit hnes available through
developrient banks

Development banks active m R&D project funding

Financial institutions have technically competent
personnel lor profect evalualions

Entemprises” equity requirernent 13 1/3 of the project cost

@/

| Philippines |—\

Financlal support plays a declsive

role In the E3ST adoption process.

The high cost of capltal Is a majer
barrier to adoption

El@

\

F sri Lankal ;
L 1l

High interast rates
Inadequate lunds (¢ meet demand

Special credit lines available through
development banks

Hnancial instltutions have technically competent
personnel for project evaluations

Enterprises’ equity requirement is 1/3 of the profect cost

High fnterest rates

Speciat credit lines avaitable thraugh
development banks

Any unjustifiable limitaticns or conditions on candidate
prajects prevenung them from acquinng maximum
benelit of financial schemes should be removed

Cantributions towards technical evaluations received
fram {unding arganizations are rather madequate

Enterprises’ equity requirement is /3 af the project cost |

T T T— o

R&D and consulting agencies

From the perspective of the intended benefici-
aries, the expected goods have not been delivered
by R&D organizations in Sti Lanka. There are
various reasons for this, sorme of which are indeed
beyond these organizations’ control. There are
quite a few private consultants who are capable
and compctent to guide industries during che
adoption of E*STs, bur a majority are t0o com-
mercial, levy exorbitant charges, and somerimes
express too much optimism concerning the out-
come. One way to help guarancee performance
consistent with the efficiency and level of output
projected by consultants is to insist on their finan-
cial commitment to the project’s implementadon,
or on their sharing profies {or savings) in lieu of
consuldng charges.

In India the work of R&D institutions is often
considered unsuired to industries’ present necds.
Therefore, full use is not made of these institutions’
capabiliges. Indian consulans generally have wider
experience than their counterpares in several other
parts of the world. Unfertunarely, most Indian
enterprises are unwilling t pay reasonable profes-
sional fees to local consulants. [fa payment is made
or agreed upon, the client may expect the consuitant
to provide solutians to all kinds of problems.

In China most R&D organizations are handi-
capped by lack of interacton wich industry, poor
knowledge of the market, and inability to assess
industries’ needs. A new organizacional mechan-
1sm is needed in order o derive full commercial
value from researchers’ efforts. Another difficulty
faced by researchers is the inability co assign a suit-
able cost o the technologies they develop. Though
R&D orgamzanons lack the capability to develop
new E3STs, they are comparacively becter in-
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formcd than industrial encerprises about existing
E%STs.

[atermediary organizations (associations and
professional bodies)
There are well established induscrial associations
in China and India, owing to thelr massive indus-
trial bases. These associations are involved in many
spheres of the rechnological and economic activi-
ries of cheir rcspcctwc industrial sectors and chey
also vake the lead in E*ST promotion. Being a part
of the stare, associations in China are influendal in
every aspect and acgvely participate in the decision
making process afecting industrial growth. Indian
induserial associations do notenjoy such privileges
as their Chinese counterpares, even though they
are dynamic and powcri'ul

The situation is quite different in che Philip-
pinesand Sri Lanka, where only a very few indus-
uial associations exist, mainly on 2ccount of the
small number of units in each subsecror. Even the
few which funcdonare more interested in com-
mercial aspeces than in sharing information on

rechnologies. Other professional bodies are far too

general in their approach, and sector-specific tech-
nology transfer is somewhat lacking.

Information centres

In Sri Lanka a number ot organizations have been
established to disseminate technological and mar-
keting information. They are mostly sponsoted by
incernarional organizations and trade associations
of industrialized countries. For example. the
USAEP (United Seates-Asia Environmeneal Part-
nershup) is one such effecrive and ethicient organ-
ization. A shortcoming is its restriction to
information from the Unired States. Sri Lankan
enterprises could immensely benefic from the
establishment of similar organizations (or che re-
orientation of existing ones) in order to create
links with Indfa and the European Union.

In India conventonal R&D organizacions and
industrial associations normally perform this
funcrion. Furthermore, most of the technocrars
employed by industries are quite knowledgeable
and keep abreast of the latest technological devel-
opmencs in developed countries.

The system in China is very different. Chinese
enterprises learn about advanced technologies
maialy from academic journals and papets pub-
lished by local R&D organizations in Chinese,
These publications provide only the derails of
technologies, with no information on their sup-
plicrs. Chinese enterprises face difficulties con-
cerning the international exchange of technical
informartion duc to the language barrier and the
absence of an official channel. Usually such
concacts are made through academic instizutions,
This slows down the process of informartion
exchange and diffusion of E*STs. Prior to the
adopcton of a new technology, R&D organiza-
rions and universiries are entrusted with the eask
of studying and grasping it. Once they are thot-
oughly familiar with the technology, indigenous
manufzcrurers are mabilized ro manufacture the
equipment. [n many cases equipment manufac-
tured locally costs ane-third of an imported unir.
Many research institutions are now setting up
their own rechnical service units to meet the
increasing demand for new rechnologies,

Equipment suppliers

Foreign suppliers have access to Chinese enter-
prises through various means including bilateral
cooperation between governments. the offer of
financial and technical assistance to Chinese
R&D organizations, and supplying of equipment
on loan and through the creation of local repre-

A few years ago the idea of using energy efficient
devices became common in urban India. There
was widespread nse of fluorescent lamps, chen
there was talk of substituting more efficient elec-
wonic ballsts for the conventional magneric ones
used with fluorescent lamps. Capacitance-type
regularors became popular for regulating the
speed of vendlaring fans, replacing the standard
resistance-gype. Then there was a backlash. The

Bad news spreads fast

electronic ballases did not even last a few months,
They burned a few weeks after installation, then
the fluorescent Lights stopped functioning, The
negative impact of this particular product was so
greac thac any walk of energy conservation elicited
derisive references o electronic ballasts. Though
other products, like energy efficient fan speed
regulators, did the job effectvely, they could not
counter the negatve impact.




Table 1 )
Productivity in selected industries
{(tonnes of product per capita) ¢

Industry China Indla Phillpplnes 5ri Lanka

Cement 297 813 3507+ 369
i Iron and steel 533 123 - 108
| Pulp and paper 32 8 a7 18

= Excluding staff from comparate office who conduct |
engineening studies and training for the plant. Skaff

from caorporate office are being shared with other |
cement plants owned by the company,

Investment channels for environmental protection in China

Provisions must be made in the investment plan
for pollution control in new construction,
expansion or renovation of projects. Enrerprises
have to invest 7% of annual renovacion funds
{depreciation allowance} in poltution control,
The percemage ¢an be even greater in the case
ot highly polluting projects. Additional profits
made from energy and material conservarion
within a period of five years can be used o

undertake further pollution conrrol mezsures.
Special funds for polludion control were obain-
ed in 1988. “Pollutant levies” by the State Plan-
ning Commission and local autharities were
used for the protection of socially, economical-
Iy and culturally important areas. Effluent levies
collected from polluting industries are re-
channeled as subsidies to enterprises prepared
to invest in pollution abatement.

o H

sentative agencies. [n order to reduce the cost of
equipment, many of them now enter into colla-
boravien with Chinese eneerprises. [ndigenous
manufactures usually acquire rechnologtes either
from local R&D organizations or from foreign
companies. They remain comperitive in the mar-
ket owing te low manufacturing coscs.

In India 2 reasonably good infrastructure exists
for equipment manufacruring, Wich the liberaliza-
tion of the economy in 1991, several manufacnurers
have acquired technolo ogy for process cquipment
through collaboration with foreign equipment
manufacrurers or technology prowders

In the Phdnppmes foreign equ:pmem suppliers
have a prominent role in promoting E*STs. There
are no indigenous manufacrurers. The suppliers
conduct regular seminars and workshops to intro-
duce new technologies, processes and equipment
and thus become the sole source of information on
E*STs. All suppliers provide before-sales services
such as plant evaluacions and cost- beneﬁt analysis
wich respect to the adoption of E*STs, and some
are even willing to agree to equity participarion,

The fack of equipment suppliers or their agents
has been a serious constraifit for Sri Lankan indus-
tries in regard to obtaining technical and financial
intormaden for use in feastbility analysis. Though
India has many suppliers of its own and agents of
almost all world-renowned equipment manu-
facrurers, neighbouring Sri Lanka has not benefi-
ted due to the absence of a proper informarional
channel.

Energy ucilities

[n the Philippines, though there is no longer 2
shortage, unstable electricity supply causes severe
hardships for industries. Voltage -sensitive equip-
ment, such as electrostatic precipirators in the
cementc industry, have difficulry operating with
grid power. The inconsistent and inferior quality
of fuel coneaining a high percentage of sulphur has
led to corrosion prablems in boilers, kilns and fur-
naces (Figure 4).

[n india the Petroleum Conservation Research
Agency (PCRA), established under state pawon-
age, assists industries to decrease oil consumption.
It aims at reducing the national dependence on
impaorted otl, which is around 609 ar the current
level of consumpdon.

In China electricity generation and distribution
are managed by the stare. A quota system for units
{1Wh} consumed within a given time (usually 2
month), and resrictions on time of usage, are in
force. Quota entidement for the following year

depends on the utilization level of the currenc vear.
Once the quota is allocated, any additional re-
quirement needs o be purchased at a very high
rariff. This system tends co discourage consumers
from undertaking energy saving measures, since
they tear that their quoca will be reduced. Electri-
city distributors in certain areas have offered
concessional tariffs for the adopters of E’STs {e.g.
DC are furnaces). The shortage of elecrricity due
1o lack of generading capacity has become a major
barrier 1o industrial growth in Jndia and China.

Non-governmental ocganizations (NGOs)
NGOs have contributed in many ways to social
improvement, economic development and envi-
ronmental protection. Itis fele. however, thac the
impact of their efforrs mighr be enhanced if they
could view the issues in a broader perspective,
rather than working somewha in isolation and
confining themselves co particular issues. This
remark is 1ncreasingly applicable o NGOs operac-
ing in the field of environmental protection.

The Filipino NGO, Pollution Conurel Associa-
gon of the Philippines. Inc. (PCAPI), is considered
an exception. It worcks hand-in-hand with the
government to protect the environment. To show
appreciation for its ratonal caneributien to envi-
ronmental procecton, it has been offered a position
represendng industries on the Technical Commit-
tee on Formularion of Environmental Standards.

Figure 4 -
Cross-country comparison of utility suppliers

Condlusicns

Having analysed the different roles of acrors both
internal and external to an enterprise, the following
observations could be made concerning the suc-
cessful promouqn and implementation of E- ST,

The anticipaced economic or other benefits of
E2ST adoprion may not be realized if che right
organizational environment does not prevail at the
plant level, where the differenc actors within the
enterprise could contribute to the best of their
abilities to achieving a common geal. The most
imporeant aspect is to assure the motivation of
employees of all categorics.

Human resource development helps employees
acquire the skills required o grasp and implement
technoiogies, and dhereafter to monitor and main-
tain chese rechnologies in order to ensure contin-
ued benefits throughour their life span.

In many industrial establishmens interdiscipli-
nary interaction does not eake place. Hence, well
caardinared and cohesive actions are not taken on
issues such as the adoprion of E3STs, which
requires expertise from many fields.

The role of natonal aucharities is ericical in
encouraging industry to adope E’STs, especidlly
when the technology is not financially artracuve or
when the industey has difficulties sourcing tech-
nologies and equipment, raising funds, etc. Itis the
dury of the state to create a business environment
conducive to making investment decisions, It is

I
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Electricity is in shert supply.
Quata system and usage time restrictions are in force.

Enterprises are reluctant to consenve energy due to
{ear of their quata hewig cut.

Concessionary Laniffs are available for E3ST adopters.

Hectricity is in short supply.

Petraleum supplier provides assistance to industries Lo
reduce imported oil consumption. -

Electricity suppliers are planning to commence advisary
services o0 energy conservation and DS,

e —

Utllity suppllers should start to
take initlatives to asslst Industries
In adopting E*STs so that they
can also benefit

—
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Electncity supply is very unstable.
inconsistent and infenor fuel quality.

OoE has ordered electric utilities and suppliers to
submit their DSM programimes and implement
therm as saon as passible,

Accords preferential treatment ta certain natienally
important industries.

Provides advisory services on electricity consenvation
angd management.

Fafled te provide rellable and adequate power supoly

for industrial development.
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equally important for the state to play a non-inter-
ventionist but supportive role, equipped with
appropriate regulatory and market-oniénted
mechantsms. In other words, the state could act as
the prime catalyst in this process to induce and
sumulate other external acrors wirh whom indus-
try needs to interact. As the driver of the economy,
the state should direcr its authorities o formulate
policies, regulations and incentives, ete. by main-
taining a fine balance berween industrial develop-
ment and environmental protecaon while keeping
in line with its overall development strategies.

Other imporant external actors could play very
supportive roles. For example, R&D organiza-
tions and professional bodies could help the
industry learn about and “indigenize” foreign
technologies, while also helping them with
applied research to tackle technological problems
arrd improve existing processes.

Regulatory bodies need to have a realistic
approach to adopring standards, withour over-
looking their implications for affordability by the
industry and che narional economy. A pragmatic
approach would be a step-by-step adoption of
standards while guiding industry and allowing it

t0 prepar for new challenges.

Equlpmem and udilicy suppliers could be of
great assistance through providing vital informa-
fion on rechnologies and processes.

Once economic viability is assured and the
right organizational environment is established ac
plant level, industry oughr to interact effectively
with all the supportive external organizations that
conmbure in many ways and capaciries to suc-

cesshul E3ST adoption.
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Cleaner production — the key to
implementing Shanghai’s sustainable
development strategy

Lu Shuping,Dirtcwr. Shanghai Municipal Bureau of Environmental Protection, 193 Hankou Road 200002, Shanghai, Pecple’s Republic of China

Abstract

The Shanghai Municipal Government has adopted a sustainable developrnent approach ko
meet its long-term development goals. Cleaner production is considered an essential part of the
technological modernization of the Shanghai area. The Municipal Bureau of Environmental
Protectior and the Shanghai Economic Commission are currently prepanng a “Framework Plan
for Promoting Cleaner Production in Shanghai”.

Résumé "

Pour atteindre ses objectifs de développement & long terme, la municipalité de Shanghai a adop-

té une politique de développement durable, dans laquelle la Production plus propre est consi-
dérée comme un principe essentiel de la‘modernisation techno!ogrque de lo ville. Les services
municipaux de protection de l'environnement et fa cormmission économique de ia ville travaiffent
a I'élaboration d'un « Plan cadre pour promouvoir fa Production plus propre & Shanghoi ».

Resumen

Ef Gobierno municipal de Shanghai se ha adherido a fos poutas de desarroffo sostenible, con ef
fin de alcanzor los objetivas que se habia fijado a largo plazo. Y, puesto que fo produccidn mds
limpia se considera uno.de los pilares de la modernizocion tecnolgica del drea, la Oficing Muni-
cipal de Proteccion Medioambiental, junto con el Comité de Asuntos Econdmicos de la ciudad,
estdn efabarando en la actualidad un “Plan Marco para fa Promocién de una Produccién mds
Limpia en Shanghai”,

ronment and Development. the sustainable
development concepr was widely accepred
by all participaring nations. Looking back on the
lessons learned from our long history of urban
development, Shanghal, like many other cities,
has recognized that sustainable development is
essential for pursuing sound urban devetopment.
Since Shanghai is an industrial civy, cleaner pro-
ducrion is viewed as the right direction for further
economic growth and as 2 means achieving sus-
tainable development goals.
Shanghai is China’s largest industrial city, with
a popularion of some 13 million and an area of
approximately 6340 sq km. Itis one of the coun-
try's most impaortant industrial bases. Recently
Shanghai’s ccoriomy has been booming, with an
average growth rate 'of around 14% over the past
four years. This growth has enabled Shanghas to
resume its position as one ol Asias major business
and finance centres.More than 38 million tonnes

F ollowing the 1992 Rio Conference on Envi-
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